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Foreword 

Janice Jiggens, Past President of the International Association for 
Farming Systems Research and Extension 

i\s I'rcsidc~nt of the, .\xsoc.i;~tion lor- I'arriiirlg 
Systelns Kesri~rcli i ~ n d  I:stcnsio~l I.\I:SI<I: ~ ~io \ \ .  
the Inlcrni~tional 1:arrnlng S!.stc~n\ . \ \ soc ,~i~t io~i  
(Il:S/\II n*llcn the hool, \lax commisxioricd. I am 
dcliglitcd to contribute a I'orc~z~ord 10 this his- 
tory of klrming systc~ms rcsc~arch (l:SI<) anci its 
i~pplications, seeing i t  as irn opportunily to ol'kr 
;I persor~;~l aceour11 of my own love ill'k~ir with 
I:Sli. 11 rl~irrors. i r ~  marly rcs[~cc.ls, lhc scclucncc 
of thc text itsclf - a rctrospcclivc on nly own 
b;rplism: ;I li)cus o n  wh;~t arc, l i ~ r  me. lccy 
;~spccls of I:SR: the progress rnildr ; ~ n d  chal- 
Icngcs rcrnaining: and 111y ~ L V I I  pvrc'cptio~~s of 
some Ixy Icssoris learned. 

A RETROSPECTIVE 

1 strayed into FSK at the end of the  lC)70s 
when I was ~ ~ o r k i n g  a s  a social scicntist in the  
northern and centr:rl provinces of Zamhi;~. 'l'llc 
challenge was to find ways to dcvclop tcch- 
nologics for, and supply services to. impover- 
ished small-scale I'ar~ncrs i r ~  arccis ol' high male 
outmigratiorl. I becam' fascinated by the  
experiments of some women kr~ners  to improve 
crops of :I traditional green leaf vegetable. 
growrn bctwcen the  main cereal crop both for 
home consuniption and sale in the local mar-  
Itct. 'l'hc Ica\res arc rich in minerals, dry well 
and form an important seasonal additive to the  
relish which accompanies the starchy main  
meal, as u.cll as providing cash ti)r household 

~lc-c.c>\ilic\. 13111 \\.lie~l I persuaded a n  agrorlo- 
11ii\t Iron1 tlic pror i~ic i ;~l  rrsr;irc,h s l ;~ t io~ i  to 
\ i \ i t  llic l'i~~-mc~l-\ to Icarn mol-c. about their 
cupcrirnr~nts and  perhaps giv' some, advicc~. LVC 

e~ ldcd  1112 in a blazing argu~ncr i l  ahout wasting 
his tinlc just to show 1 1 1 ~  some M~OIIICII gronrillg 
n,ccds! I was forced to Ih i r~k clccply ahout the 
spc~cilic \/aluc of thc  vcgctcrblcs to crop produc- 
tion i ~ n d  k)od S ~ S ~ C I I I S ,  i1110~1t the gc~i( Icr-s~~c-  
cilic roles of rncn and women, and about tllc 
n a l ~ r r c  of a sc~icncc,-based trairii~lg i l l  agrictrl- 
~ L I I - ~  ~vh ich  coulcl so easily sc,t i~sidc farme-rs' 
Icno~z,lcdgc and a c,rop that was cxsc~nti;~l to tllc 
li\~clilloocl of the, \zronlcrr ancl to the nutrition of 
tlicxir faniilics. 

:\ second li)rrnati\,e cxpcv-icwcc, b r o ~ ~ g h t  into 
q t~cs t io~ l  agricultur;~l survey rcsci~rch ~iiclhods.  
My t e a n ~  h;ld dcvelopcd a questionnaire in thc 
local language lo preparc a st:~tistical s:rmplc of 
households in a n  area of shiliing cultivation. 
Iloczrc.vcr, alicr a few days in the licld 1 realized 
that my male Za~nbiari colleagues were estab- 
lishing less Sorm;rl relations with the women in 
t l i c ~  \rillage tlibrn that  of intcrvicnner and rcspon- 
do l t .  I t  clearly did not make any conirnunica- 
live sense to turn  up a Sen, hours  later with il 

question~lait-c in hand. Yet the long. drawn-out 
methods of the anthropologist were not practi- 
cal: what tools and techniques could \<le use in 
the 3 wccl<s wc had to ensure some reliable 
degree of rigour and reprcscntivity yet ~ ~ e r c  
based on a more natural  process of enquiry? 
With hindsight. I wish I had paid more attention 
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to the refinement of the concept of 'recommen- 
dation domains' and methods of informal 
survey that Mike Collinson and his colleagues 
were applying a t  the time in the central 
provincc. 

Much of my tield work in Zambia turned 
into an  exploration of alternative rnctliods, 
culled from whatcver source book or cxpcri- 
enced person then av;~ilablc to me. But i t  did not 
kel  likc 'good' research. I was learning more 
than 1 had ever done bcl'orc. but hour could I 
prcserit this linowlcdgc in a way that \n,otrld 
convince nly own pcer group? 

'li)wards the end of rny stay i r ~  %;~rnbia 
Kobcrt C'harnbcrs and I worked togelher o n  a 
I3asic Needs rnissiori spor~sorcd by thc~ 
International I , a b o ~ ~ r  0rg;lnixatiorl. 'I'hc lorig 
trek up to the shores of I,ake I3angwculu gave 
us arnple time fir discussion of these cluestiorls. 
\vtiich Kohcrt himsclf nr;ls also ponderir~g arld 
cxplorirlg. along with rnany others, ;IS I later 
realixcd. A tiax;~rdous canoc trip across the lake 
brought us to the old 'got11 wonran'. Shc 
rern;~ins in my nicrnory as ou r  tutor in what 
later heccrme known as participatory appraisal 
methodology. Wc worked n,irIi her li)r a day 
using tcchniqucs still rctgardcd :IS innov;~tivc. 
a ~ ~ a l y s i n g  the r n a ~ ~ a g ~ r n e ~ r t  of hcl- goats \zhicli 
i\rcre rcnowncd li)r thc>ir t \ ~ ~ i t i s  i ~ r i c l  good lic;~lth. 
atid n,hich she sustained through the cat-cllrl 
recycling of waste t ~ n d  tlre use ol' tr;rdilior~al 
herbs she grew hersell: 

'l'hese l i~rn~at ive  cxpcricnccs i~ddcd in a srriall 
\\,ay lo t l ~ e  rivcr of :~ccornplishrnent docu- 
mented in this book by bringing together I:SK 
perspectives, gender analysis and participatory 
methods. 

KEY ASPECTS: FSR-E, GENDER 
ANALYSIS A N D  PARTICIPATORY 

METHODS 

. \ s  the experiences of rese;~rchers around the 
I\-orld during the 19 80s  dcrnonstrated, there is 
iiiuch to be gained by marrying these three 
\\-ays of learning and cooperating. On gender 
,inalysis Feldstein and jiggins' concluded that 
using gender a s  ;I focus resulted in a better 
Liescription of the system as a whole and 
ipencd the door to a greater understanding of 

the opportunities to technical innovation. 
Gender adds a little complexity for a lot of 
insight, while participatory process and tech- 
niques enable farming systems researchers to 
engage more effectively with members of farm- 
ing communities. 

'I'he marriage of IW-K, gender analysis and 
participatory methods has, to a considerable 
extent, become common practice. [:our 
strcr~gths stand out. 1:irst. the quality of thc 
ir~forrnation is bettcr because it is richer, rnorc 
deeply contcxtualixed and yet amenable to 
;rggregation. 11 is focused yet cost-effective 
across scale, where 'scale' is understood as a 
recornmendatior~ dornain. Second, in cornbina- 
lion they can le;ld lo the rapid discovery of con- 
tradictions such ;IS the points ~ r l i e r c  experience 
diverges, cz,ticrc> inforrr~;~tion is inconsistcr~t and 
whcrc. intcrprc,tatior~s vary. Where there is con- 
vergence, consis1erlc)i ;rrld agreement, one  can 
proceed will-1 corllitlcnce along well-established 
p:rthw;rys: whcre there arcx cor~tradictioris, 
assumptions ;Ire challenged anci further invcsti- 
g ;~l io l~  is required. 'l'liis is the opportunity for 
genuinely rlew theoretic:~l and practical Itnowl- 
cdgc to clncrgc. Ke\licw of experience suggests 
that the combination of 12SK-1: plus gender 
analysis p l~rs  participatory methods, prompts 
disco\,cv-y by ol'li'ril~g three dift'crcnt 'windows' 
illto c.oniplcx situ;rtiorls2. 'I'hird. thc comhina- 
tion of pc~rspccti\~cs and methods li)cuscs at1c.n- 
tion o n  cot~st ra i r~ts  ;rncl opporturlitics, rt~thcbr 
than problems. 111 rny view. the elnpliasis or1 
problcrns in :rgricultural research has beell a 
Iiirlclrance to dcvclopr~~ent,  if only because i t  
providcs such poor inspiration for cl'l'ort and for 
spccilication of the potential for change in agri- 
cultural reality. I!ilially, the upplication of thcsc 
methods has dra\vn attention to the important 
and necessary teclinology-led gains that  car1 be 
achieved with poor people living in variable. 
diverse and uricertairi criviroritrients. 

Ilowc\~er, the cornhiriation does have a nunl- 
ber of n~eakriesscs. At the theoretical level, 
thinking about sys tcn~s  cloes not have to be sys- 
ternic to he useful. Rut a t  the practical level. i f  
the research and technology developrnerlt objec- 
tive is in some way to change the systern, then 
thc mcthodologic;~l toolbox must include the 
tools of researching farming as a n  human  activ- 
ity. Best practice research is generating a rich and 
constructive case book of the participatory 



methodologies esscrltial to systemic changc. 
More commonly however. these niethodologies 
seem to be applied mechanisticially or in an  
extractive manner. giving rise to f:~ilures in the 
change process'. While lip-service rnight be 
paid in research proposals to the role of women 
in farming systems, the sad I'act is that this 
remains a male-domin;rted area anti FSli is still 
1 ; ' .  a ~ l ~ n g  in the proper haridlirlg of this essential 

ingredient. 
'I'here is a third arca in which I W - t  pr;~cticc 

fr~lls short of its potential, perht~ps bcci~use of its 
strong historical rools in farrn rnanagerncrit 
'conornics. licscarch 11;1s highlighled the cxtcrlt 
to which an  accomplished end-of-setason svsterii 
'clesigr;' is the desired ol~tcomc of rcsponscs to 
rt\lcxnts unli)l(iing through t l ~ e  seasoti. M'hcrevcr 
the degree of ~rnccrtainty is high. the, tc~ndency 
t o  ,~sscss . , , . . , farrriir~g iri terrii.; of pcrfc)rr~~;rricc is 

partic~rlarly rnarl,c~d4, hut this tcndcnc! i \  ;~lxo 
to be h u n d  in more. highly contrc~ll~cl p r o d ~ ~ c -  
tiori cn\,ironments'. (;i\,cn thex importance to 
reso~lrcc-poor furn~crs  of managing uncc,r- 
tainty, greater attentior1 shoul(1 be p;~id lo thc 
overall irnplic;~tions of dryland fr~rrnirlg. 

I3est practice points the way, li)r cxarnplc 
through cxarriirlatiori of stratcgics for copirig 
with v;~ryirig seasorial conditions and  the rules 
wtiicl~ guide farming choices. ('ox 1.t ill." con- 
ductcd elegant rcsearcli among dryland wllcat 
I~ r rne r s  in riorthcrn ( ] ~ r c c ~ ~ s l a r ~ d  ~41 ic l i  r-e\~c;~ls 
much aho~rl  thc r ~ ; ~ ( u r c  01' cor~tirlgct~t decision 
malting iri corlditior~s of ~rrlccrl;~intq: 'l'hcy 
Sound dc.cisions to bc basc>d on a rathc,r small 
riurnber of sirnplc rule sets which \'verc: nested: 
triggered hy evcrlts: iritcrcorincctc.d: liril\cd to 
aclditional sets, stable, in rctsponsc to stress (such 
;IS prolongecl clrought): adaptive to lorig-lerm 
trends in systerri states: irltcrprctntivc: ; ~ r ~ d  su11- 
portivc of sirnultarlcous n~ariagcrncr~t of multi- 
ple indicators of system pcrli)rriiance. 

I\ focus or1 thc rn;~n;~gcrnent of ur~c.crtainty 
also suggests 21 need for greater cniph;~sis in 
FSK-F, practice on collaboration between farm- 
ers and scientistsi. lks t  practice has, in fact, 
already moved in this directiorl. a movement 
rcinl'orccd by crncrging concerns about the rela- 
tion bctnrccn on-farm developments and land- 
scape scale resource rnanagerncnt. FSK-li is now 
being ch;~llcnged to investigate the relationships 
among on-farm systems development. ecologi- 
cal systems management and agricultural pol- 

icy effectsx: and apply participatory applied 
research a t  farm and community levels to nat- 
ural resource management.  

A linal problem lies in the field of FSR-H ctlu- 
cation. For many yeiirs I sh i~red the frustrations 
of field personnel in trying to tu rn  the human  
products of specialist ~lniversity degrees into 
systcrns thinkers with ; ~ t  least some competence 
in working with furmcrs on system develop- 
ment. My early efforts at the llniversity of 
(;uelph in Ontario to taltc the lessons of the lield 
hael< into acaderni;~ to producc a gcneratiori of 
profc~ssiont~ls competent in I:SK wcrc positive at 
the human le\,cl. 'l'he students reacted enthusi- 
astic;~lly to participatory rnc~thods. intcrdiscipli- 
rial-!, Ic;~rl~irlg a n d  systcii~s tlliriliing. l3ut. 
tic~.;pitc~ tlie good\\.ill  rid \ ~ ~ p p o r t  of key indiviti- 
~ra ls .  ~~ndo l rh tc~d  barrier.; rcrnained i l l  thc rigidi- 
tic\ 01 dc.p;~r-tmcntaI struct~lrc~s.  thc dcl'er~cc of 
intcllectu;~l territory ;inel the prohlems of rccon- 
(.ilirlg s!.stems-oriented courses a ~ ~ d  the ncecls of 
students \vithin the existing s t ~ ~ d y  pr-ogr;irnrne. 
, \ I  (;uclph. marly of the tiil'licultics of rigidity 
hctwccn dcpartrncnts have beer1 cased by the 
recent crcation of arl irltcrdisciplinary I'hl) 
ofli.rcd through a new 1:aculty of 
1:nvironrncntal Ilesign ;~n( l  Kurnl 1)evelopriicnt. 

As one, ~ f h o  is directly irivolvc~d ;IS ;I rie~nr- 
corner lo university lilc 211 the Sn~edisli 
Ilrrivcrsity of i\gricultcrral Sciences. what riiost 
strikes me, is the irrelevaricc~ of rii~rcli of n rh ;~ t  is 
011 01'11.1- ; i t  universities. \Ian!. studcnls rcs[~oritl 
hy linding thrir  o~vri  path\\.ays of learning 
thr-o~rgli iril 11i1i. scll-study reading groups and by 
making off-cali ip~~s lirilts to community- i ~ n d  
I';~rmcr-baseti ac t io~i .  'l'he regular prograrnmc is 
\vliat tI1c.y have to d o  to qualify. not nrh;~t thcy 
m7ant to do to Ic ;~rr~.  ILleanm,hilc~, collahorativc 
initiatives amorig cot~litions of those with a per- 
sonal comrnitrnent to chiungc processes are cre- 
ating new institution~tl s t r u c t ~ ~ r e s  arld rictnrorlis 
which bypass cxisting structures'. 

It is encouri~ging to find that even in tlie 
linancii~lly titrrd-pressed educational environ- 
ment of eastern and southern Africa, such 
innovations are occurring. For example. ;I con- 
sortia of non-government organizations whose 
activities fbcus on various forms of ecological 
farming in partnership with farmers and in col- 
laboration with the llniversity of Zimbabwe, 
have now developed a degree course which sup- 
plements classroom study informed by systems 



thinking with periods of field work with the par- 
ticipating NGOs. 

SOME EXAMPLES AND LESSONS FROM 
BEST PRACTICE 

1,orrrrrirlg Tog(~t/r(~r, by l lagmann.  Murnrira and 
Churna in 1 99hI0,  docu~ncrlts the devcloprnent 
and extension of soil and water conservalion 
technologies in Masvingo arid C'hivi. Zirnbabmv. 
'I'his example of a new approach was called 
krrt~rrrc,~/tr ( to  try) by the I'r~rmcrs - a translatior1 
of 'resc:~rch' into Shona. I t  was based on dia- 
logue, on hrrncrs '  own real time, on wholc-sys- 
t a n  cxpcrirncrlls ~und on ;I s trcngthcnir~g of 
sc.lf-organiztrtior~i~l cap;~city at cornniunity level. 
After two seasons each participatirlg L~rmcr.  
brsiclcs tied ridging, had at Icast two other trials 
ongoing, selected fronl arnorig expcrimcrlts sug- 
gested by projcct stafl', local rc.scarcl1 stations 
and farmer irlrlovators, or arising out ol' discus- 
siorl of I~rrriers '  indigenous linowlcdgc. More 
than 1 0  options li;~ve c~ncrged li-om this join1 
procr3ss, includirlg rnccllanical, agronomic. bio- 
logical and water savingiirrigalio~l 111e1hods 
and tcchnologjcs. \Yithirl three seirsor~s li-0111 

1992-9 3 ,  at Ic;~st SO'X, of Ihc total of I I 3h  
households within orl? ~rd~riinistrative unit in 
('hivi 1)istrict mrcrc pr;~ctising soil and mr;lter 
conservation. 'l'llc irnporttrnt lessons irlc.luclc 
tllc nccd to focus on intcgratcd li~rld hush~ i t~dry  
since individual tccli~iiqucs cannot ovcrcornc. 
thc diversity of condilio~ls nor ;rlone gcncr;~tc 
s u l ' l i ~ i ~ n t  cconornic bcnelit. the value of k ~ r m c r  
in\~olvemcrit right li-om the start i r l  extending. 
enriching and validatirlg the portfolio of experi- 
rncntution and  cmerging options, and the 
rlccessity of supporting ir!stitution;~l and orgkl- 
nixational development (czrilhi~i communilics 
but also within resctrrch and  extcrrsio~l agcw 
cies) in order to support participatory process. 

I,c,rrrrrirr:g to /,cTttr-rr lblit/r I:trrrr~c~rs, by llamilton 
in 1995". focuses on a projcct in s o ~ ~ t h e r n  
C)ueellsland. This provided invaluable input into 
research on the dereloprnent, use and cf ic ts  of 
providing farmers with better tools Sor rnonitor- 
ing and interpreting system states and trends. as 
the basis for informed decision making u'ith 
regard to I'allow management. The project iiras 
based in a region where 1 .8  million ha of the 

total cultivated area of 2 million ha  was desig- 
rlated as a 'needs protection' area in the face of 
widespread soil erosion. In the space of 4 years, 
thc interventions raised thc percentage of dry- 
land wheat farmers in the vulnerable areas who 
had adopted one or rnore l';llloczr management 
practice from 30'XI lo 75'X, - some 1 600  farmers. 
'I'his success was the more remarlcable for being 
achieved through a period of deepening drought 
and ccorlorrlic liartiship. An interdisciplinary 
team of scicrltists and cxtcr~sion advisers worked 
with I';~rnlers on joint systcnls analysis, and 
throlrgh periods of so~nctirnes pairll'ul and con- 
Ilictual rc,flcctiorl on what was being learned arld 
Ilow thcb lei~rrl i~lg process nrils occurrirlg. A series 
01' tools nrcbrc devised, i~gi~irl  lilrgely i r l  collabor;~- 
tior1 with l':~rmcrs, to e n h ; ~ r ~ c c  individual a r ~ d  
sh:rrcd Icarr~irlg about systerns st ;~lrs and pcrl'or- 
niance. 'l'hcsc included: a rainfall si~nulator, a 
soil corer. I low Wet ( a  computcr-aided clctcisiorl 
support tool). the F;~llow Managcrnent (;arnc 
(which allows players lo expand o n  and intcr- 
rogate scc,narios gc~nc>r:rlcd hy thc usc of tI1c 
olhcr three, lools) arid LVith and Without ( a  user 
fricndly cx)~nparalivc 'conomic analysis tool). 
'l'llrce Iessorls stand out: the import:rncc of pill!- 
ing c,xplicil ;~tlc'ntior~ lo I:SI( processes, thc powcr 
of slirnul;~tirig shared I\rlom~lcdgc crcatiorl and 
tllc' nccd li)r sc,icncc> leaders and policy malicr-s to 
accept that t11c process will not lead to irdoptio~i 
of uniform or- standardixe(l resolutio~is across ; i r l  

ccosyste~n. I<atllcr, ;I mosi~ic crncrgcs ;~dapted to 
the systc,rnic req~~irc'rncnts at unit levels ( t l ~ e  
l'i~rrn, lield ; I I I ~  crop). 

FINALE 

I)espitc the growing number of examples ol' 
good practice with ticmonstrably cost-cl'l'ective 
rc~sults. tlierc is much still to be Ic:~rncd ;rt thc 
cut t i r~g cdgc o f  I3R-I: and ;I contin~ring rlced Sor 
\/igil;unl cluality control in c\reryd;ry practice. 
ilo\fircvcr. to cnd or1 ;I pessimistic note would 
give, a li~lse pic,ture of the contribution that sys- 
tems rcscarc.h in agriculture :und resource rnttn- 
agcment is making to the resolutioli of urgent 
hurnan problems. In nly experience, it is a lielcl 
of ~ n d ~ a v o ~ ~ r  that attracts tlcdicated scientists. 
rcseiirchcrs and development worliers of excep- 
tion;~lly high calibre broadly united in a com- 
mitment to the betternlent of hurnan existence 
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and the  life systems ~ ~ h i c h  support it. In the 
inclusive direction in which it is evolving, FSR-E 
provides a franielz.ork for understandirig, and 
thc processes and tools Ibr pursuing the  agenda 
f i r  human  survival captured by Gocthc, who 
might he regarded as  a n  early rncnihcr of the 
l.'SII-l.: family in the following stanza: 

COMMISSIONING THE BOOK 

111 I 9 9 1  J was honoured to bc clected ;IS 

I'residcnt of the  1Al:SRlI. One of rny ~ n a i r ~  t;~slis 
du r i l~g  111y term as  I'rcsidcnt, apart  f ron~  ;I per- 
manent strugglc with linancing, was the orga- 
nization of the  14th  In tcr r~;~l ion;~l  Symposiurli 
in Montpellicr. I:ri~r~ce. ;~longsidc, ou r  1:rerlch 
hosts. One issue had been taxing the  Ilo;rrd of 

tlie i\ssociation and ils rncmbcrs sinccl 1989 - 
tlie writing of a hislory of l hc  as so cia ti or^, arrd 
11erhaps ;I history of I:SI< in gcncral. I!I\O, it1 the 

person of Karl Ikiedrich, then Head of the  Farm 
Mariagcmcnt and  Production Economics 
Ikanch,  had offered support for the history 
within thc  context of FA0 promotion of an  FSII- 
based approach to development. but possible 
authors  and editors were all were too busy 
'I:SK-ing' to talte on the  job. 'l'hcn, in 1)ecemher 
1 9 9 4 ,  at hlontpellier, it all came together. Karl 
I!ricdrich and 1 rile1 with Milie Collinson. 
/ \ l tho~rgh ;In FSII vctcr;ln ;ind enthusi;rst. 
rllilic's comniittmcnts over the last 1 0  yctrrs had 
inhibited his involvement in AI!SKI: and  he was 
attending only his third o r  fourth (tic carl't 
rernemher!) syrnpositrrn of the  I4  that had been 
held. Now Iiow~ver,  tic W;IS due  to rctirc and  lie 
committc,ti h i ~ ~ ~ s c l f  to the  cornpil:rtic~n and cdit- 
ing of a n  history of I!SK on his retircmcnt. I le 
linirlly retired in early I9'1h and has dc~roled 
111ucl1 of his tirnc, since to linding contributors 
and to coaxing their contributions frorii thcrli. 
.l'liis is Ilic result - 40 contributions from 50 of 
tlie cz,orld's lctrding proli.ssionals. froln som? 1 0  
countries - an  inclusive sufccp of thc  spcctrurn 
of prokssions and contincr~ls involved in I!SI<-I:. 
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Chapter 1

Introduction

Mike Collinson

1.1 FSR – TERMINOLOGY AND
DEFINITION

Even within the choir of advocates there has
long been controversy on terminology in farm-
ing systems research (FSR)1. It raised its head
again during the preparation of this book. I
hope I have outflanked the controversy by refer-
ring to FSR and its applications. FSR itself is
defined as a diagnostic process; a basket of
methods for researchers to elicit a better under-
standing of farm households, family decisions
and decision-making processes. Its applications
use this understanding to increase the effi-
ciency in the use of human and budgetary
resources for agricultural development, includ-
ing research, extension and policy formulation.
These are important applications, both for those
countries which rely on the traditional agricul-
tural sector to drive their economic develop-
ment, and for other countries where that sector
is small in terms of population, but where a
social conscience demands measures to combat
rural poverty.

I have tried to give the book diversity
through the number and origins of its contribu-
tors, and coherence through its structure.
While the application of FSR in developed coun-
try agriculture is occasionally illustrated, the
book is primarily focused on FSR in its original
role, with small, resource-poor farmers in devel-
oping countries. The origins of contributors are
sometimes deceptive. Europeans and North

Americans write about experiences in Africa,
Asia and Latin America, for expatriates indeed
dominate the early history of FSR, itself per-
haps a factor in the resistance to change in
institutions in many developing countries. An
expanding professional capacity there began to
make itself felt in FSR’s application and evolu-
tion in the 1980s, yet institutional change is
still perhaps the single biggest constraint to
wider application. Similarly, the early days of
FSR are male dominated but the number of
contributions in the book from women demon-
strates how they have increasingly asserted
themselves in agricultural development.

The book is divided into five parts (each with
an editorial introduction) and 12 chapters, each
with several contributors. Part I of the book tries
to capture the origins and the essence of FSR; its
conceptual framework and some of the methods
central to the understanding of the farming of
resource-poor communities. It begins with con-
tributions from a group of pioneers – fondly
labelled ‘the old dogs’. Part II examines the appli-
cation of FSR understanding to the choice and
development of technology, to the planning and
evaluation of extension, and to policy formula-
tion. Part III focuses on efforts made to incorpo-
rate FSR into agricultural research and
extension systems in Africa, Asia and Latin
America. It also covers the essential companion
to institutionalization; the training of profes-
sionals in FSR. Part IV looks at the organization
of FSR professionals, with contributions on the
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growth of associations and networks in Africa,
Asia and Latin America, as well as on the
Association for Farming Systems Research and
Extension (AFSRE), subsequently renamed the
International Farming Systems Association
(IFSA). These accounts are complemented by
commentaries from professionals in agronomy,
farm management and rural sociology on the
interaction of these disciplines with FSR. The
fifth and final part of the book turns to the
future. Current practitioners discuss cutting
edge methods and applications in FSR and the
final chapter looks at the lessons of the past and
the possibilities for the future. It sets out how
FSR has moved toward its original goal – a better
understanding of small farmers – and, as sys-
tems applications in agriculture proliferate, asks
whether it still has a distinct role. The editorial
introductions to each of the five parts outline
the contributions and offer a personal commen-
tary on the theme covered. Where appropriate,
this summarizes the evolution of that theme,
highlighting both progress and unresolved
issues. Three unresolved issues pervade the edi-
torial introductions and take centre stage in
Chapter 12; the scope of FSR, its place in the R &
D process, and strategy for institutional change.

1.2 THE ISSUE OF SCOPE

FSR was one of a number of threads from sys-
tems thinking that reached into agricultural R
& D in the late 1960s and early 1970s. Crop
modelling, dominated by the disciplines of
physiology and agronomy, was another innov-
ative thread, as was cropping systems research,
recalled by Dick Harwood in Chapter 2 as
underpinning the origins of FSR in Asia.
Eagerly grasped by a variety of constituencies,
the early, tight focus of FSR rapidly widened.
Texts on systems and agricultural develop-
ment, including those by Penning de Vries,
Teng and Metselaar in 1993, Dent and
Macgregor in 1994 and CIRAD in 19962,
demonstrate the growing range of systems
applications in agriculture. It has become
unclear, perhaps even confusing, to practition-
ers, how FSR is best viewed within that spec-
trum. Proliferating constituencies for systems
applications in agriculture, and confusion over
the scope of FSR have arguably distracted from
its practice and institutionalization.

FSR was an innovation in the research
process, emerging from field practitioners, an
early effort to bridge the gap between the needs
and capacities of small, resource-poor farmers
and publicly funded agricultural research
establishments. Early in the book, founder
members of the FSR family talk about its ori-
gins. The common threads through the differ-
ent accounts leave no doubt that in the 1960s
and early 1970s the same problem was widely
identified across the developing world; tech-
nologies recommended as a result of agricul-
tural research investments were, in general,
inappropriate to the priorities and circum-
stances of small farmers. Field practitioners
recognized the importance of the problem and
targeted a better understanding of small farm-
ers and the way they make decisions, as a path
to its solution. Their concern for appropriate
improvements for small-scale, illiterate and
resource-poor farmers was the origin of FSR
and remains its foundation. 

But FSR has also been elaborated, and for
some confounded, by the scrutiny of academics.
Development theorists, often economists, have
criticized the narrowness of conceptual frame-
works pinned together by practitioners preoccu-
pied by technology adoption. These originally
ignored such issues as intra-household equity,
population dynamics, intergenerational equity
and sustainability, and the wider macro and pol-
icy linkages that these imply. ‘Imported’ meth-
ods, driven mainly by academics doing research
to add to theory, or to test out methods in new
circumstances, have sometimes diverted profes-
sional attention from the operational circum-
stances of developing countries, the modest
institutional capacities and thin budgets with
which FSR professionals were wrestling. A noto-
rious example in farm management was the
quest to apply linear programming to the small-
farm sector in the 1960s. Promoted by the ‘have
tool will travel’ brigade, usually from academia
in the USA, it has not yet made a significant
operational impact in developing country agri-
culture. Its failure has been due to the intensive
data collection efforts required, and the very
high costs of bringing the results of program-
ming to bear on farm units with such low levels
of income that even major improvement would
offer little return for the costs of the research
and advisory process.
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1.3 FSR AS AN INNOVATION IN 
THE R & D PROCESS

Still today, a generation on, in many of the
countries where the small-farm sector remains
crucial to both the national economy and to the
environment, the research/farmer interface
remains a critically weak link in the develop-
ment process. Thus, despite a 25-year history,
FSR remains an innovative component in the
process for agricultural R & D. The prolonged
gestation for FSR reflects the forces governing
innovation – particularly innovation in public
institutions – in developing countries, and is
itself a lesson for both governments and aid
agencies. There has been great difficulty in fit-
ting FSR into agricultural institutions. Is this a
failing in FSR as an innovation, or are the
power dynamics and the entrenched institu-
tional and professional interests in national
agricultural R & D too formidable for change?
Has the timing of its introduction been inappro-
priate? The book examines these important
ongoing issues. Indeed, the history of FSR is a
case study of the dynamics of institutional
innovation in developing countries.

The introduction of FSR has been compli-
cated by:

● The need for changes in professional atti-
tudes and institutional orientation and orga-
nization.

● The biases of the inherited, often colonial,
establishments, in both agricultural educa-
tion, research and development; expatriate-
driven, Western mind-sets, isolated from the
small-farm sector, with inappropriate
criteria for success.

● Differences between commercial farmers,
often driving public programmes in many
developing countries, and resource-poor
farmers.

Small farmers do not behave like commercial
farmers. They are not organized to interact with
the wider market economy, nor are they politi-
cally articulate like commercial farmers. These
had attracted a set of service institutions, for
example in credit and insurance, for protection
against the vagaries of weather and the market.
These older institutional processes, oriented to
and organized for large farmers, cannot operate
cost-effectively with small farmers who, in the

absence of an appropriate enabling infrastruc-
ture, must manage their environment directly by
their own decisions and by their activities both
on and off the farm. Small farmers often cannot
use the technologies appropriate for commercial
farmers and always need explicit consideration
in agricultural R & D. These insights have given
rise to the development of new investigative
methods to manage the different circumstances
of resource-poor farmers under conditions of
scarce professional and financial resources. A
start has been made in reorganizing agricultural
R & D institutions to implement the new meth-
ods and to adjust higher agricultural education
to achieve congruity between the mind-sets of
peasant farmers and professionals to encourage
mutual respect and partnership in agricultural
improvement.

A parallel feature of the last 15 years, and
one which holds great hope for the future, has
been the growth of FSR professional associa-
tions. FSR associations attract people from a
range of disciplines, from agronomy, ecology
and plant breeding to economics, anthropology
and rural sociology. The growth of these pio-
neering associations has received much of its
impetus from the leadership of university profes-
sionals, who established an annual symposium
for FSR-E in the USA in the early 1980s. This
evolved into the AFSRE and associations and
institutional networks now exist at the continen-
tal level in the USA and Asia, and at the regional
level in Africa, Latin America and Europe.
Several contributions to this book document the
evolution of these associations which promote
interdisciplinary interaction around key prob-
lems, encourage independence for professionals
in developing countries and complement alle-
giance to discipline with allegiance to people in a
refocusing of the R & D process in agriculture. In
Africa, Asia and Latin America FSR associations
are moving professionals out from under the
spell of developed country fora, finding their feet
in their own context, and helping to bring both
education and development processes into line
with the needs of local people. It is good to be
able to record progress towards these goals. But
it is important to record that these gains remain
fragile and there is a danger that governments,
courted by the dynamics of growth at any price,
may despair of their smallholder constituencies
as an engine to achieve it. 
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Appropriate intervention for farm improve-
ment remains the heart of FSR. Experience
has widened the portfolio of interventions
beyond the early emphasis on technology
development. Accumulating insights into the
nature of the traditional agricultural sectors
of developing countries have shaped the evolu-
tion of an FSR process for their successful
development and deployment. The early
insights included:

● Recognition that vast numbers of small
farms dominate agricultural sectors in many
developing countries under widely diverse
circumstances.

● Recognition that on one small farm, a major
improvement of productivity, even 100%, is
a small absolute benefit, and costs of achiev-
ing it must be low.

● Recognition that appropriately qualified
agricultural professionals are an extremely
scarce resource.

The scope of FSR and the strategy for promotion
and institutionalization, perhaps the funda-
mental issues of FSR, are revisited in the final
chapter. I hope this book will provide a founda-
tion on which a second, or now perhaps a third,
generation of farm systems practitioners can
build.
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Part I

FSR – Understanding Farmers 
and Their Farming

EDITORIAL INTRODUCTION
Mike Collinson

In my general introduction in Chapter 1, I skirted the historical controversy on terminology by dis-
tinguishing the process of farming systems research (FSR) from its applications in technology
development, in extension, and in policy formulation. Part I of the book, in two chapters, deals with
the development of the FSR process in its role of understanding farming systems. 

THE CONTRIBUTIONS

Chapter 2 features personal accounts by five
‘old dogs’ of the experiences which drew them
into the development and promotion of FSR in
the late 1960s and early 1970s. They recapture
the insights which convinced them that FSR
could improve the relevance of conventional
agricultural research to the situation of count-
less small farmers in the developing world. The
contributions vary from personal, even anecdo-
tal, to semi-formal. Each offers lessons and
many of the issues raised from the 1960s and
1970s remain issues today. 

The contributions are from German Escobar,
working in Latin America, Pete Hildebrand in
central America, Dick Harwood in south-east
Asia, David Norman in west Africa, and myself in
east Africa. German, David and myself are farm
economists, with Dick the only thoroughbred
agronomist. I have to mark Pete down as ‘hybrid’;
an agricultural economist by training, much of
his best known work has been in the analysis of
stability in biophysical parameters important to
farmers. Some of the most telling points made in
Chapter 2 are listed in Box I.1, all arise in more
than one account, and some arise in all five.

Even in the early days linkages were impor-
tant and some of these commonalities can be
attributed to the interactions that occurred
across continents. German Escobar mentions
the influence of Hans Ruthenburg1, another
‘old dog’, and both he and Dick Harwood
acknowledge the value of interacting with
David Norman in formulating an approach to

the problem of non-adoption by small farmers.
Yet much was clearly spontaneous. All five ‘old
dogs’ overlapped in the timing of their ‘conver-
sions’ to FSR, all were focused firmly on the
small resource-poor farmer and agricultural
technology. It is as though the ‘bones’ of the
process were buried around the world but were
dug up by the ‘old dogs’ from one continent to
the other, sometimes in a different sequence.

Chapter 3 also has five contributions. These
address the conceptual framework and four
aspects of methodology I judged as central to an
in-depth understanding of farm systems: typol-
ogy or characterization, diagnostic methods,
gender analysis as a neglected dimension of
diagnostics, and the crucial step from problem
identification to an understanding of the
causes. Robert Hart analyses the evolution of
the conceptual framework for FSR. My contri-
bution on typologies highlights how new meth-
ods for reconciling physical and human
attributes are contributing to a revolution in
typologies for agricultural development. John
Farrington reviews the evolution of diagnostic
methods and asks how far farmer participatory
research (FPR), as a less extractive, more colle-
gial approach, is a development of FSR or an
alternative to it. Hilary Feldstein describes the
gradual acceptance of gender analysis, a diag-
nostic method to capture the understanding of
gender roles in the household and on the farm.
Finally, Robert Tripp, a colleague with the eco-
nomics staff of the International Maize and
Wheat Improvement Center (CIMMYT) in the
1970s and 1980s, delves into causal analysis, a
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step in the diagnostic process to help ensure
that on-farm experimentation, the most expen-
sive step in the on-farm research (OFR)
sequence, is attacking the most relevant issues
in the most appropriate way.

None of the contributions here is a manual
on ‘how to do it’, there are plenty of these. Each
is a commentary on the evolution of ideas in
these defined areas of the FSR process, aimed
towards the understanding and improvement of
small-farmers’ systems.

A COMMENTARY

Perhaps the most telling change over time is the
shift from the farm system per se as a framework,
to a hierarchy of systems within which the farm-
ing system is one of a number of levels, a change
pioneered by Robert Hart2. In his contribution
here he uses communities and watersheds as
examples of wider systems in a hierarchy.

One important consequence of the wider
framework is the diversity of perspectives
embraced. Decision makers at all levels in the
hierarchy have different views on a given issue,
shaped by their varied roles: communities may
take a different view from individual farmers on
those on-farm activities with impacts beyond
the farm boundaries – externalities in the econ-
omist’s jargon. Policy makers need to reconcile
the perspectives of many such communities
while pursuing aggregated interests at the local
or national government levels. The diversity of
perspectives is synonymous with the concept of

multiple stakeholders. It illustrates why FSR has
moved from formal to informal farmer surveys,
to embrace farmer participatory methods,
stakeholder analysis and conflict resolution.
The hierarchy of systems also responds to ear-
lier criticisms of FSR, including its failure to
embrace long-term sustainability and to
address the important interaction with policy.
FSR needs to reconcile the wider perspectives at
higher levels of the hierarchy with the ways in
which it helps farmers improve their welfare.
Again this highlights its scope, an issue taken
up in the concluding chapter of this book.

For those operationalizing such frameworks
over the years the phrase ‘the farming systems
approach’ has been a valuable ‘shorthand’. On
reflection, in some circumstances, the phrase
has perhaps been counterproductive. Certainly
it has been an anathema to the ears of the
research establishment, carrying as it does the
implication that FSR is an alternative to the tra-
ditional process. In serious circles FSR has
always been perceived as a supplement, or com-
plement, to the existing process. It is clearly no
substitute for reductionist experimentation. Yet,
partly because its promotion was sometimes
perceived as confrontational, its role in focusing
and interpreting more formal experimentation,
both on and off the research station, has
remained controversial. Insensitive promotion
may have been one of the most serious hurdles
to institutionalization. Use of the word
‘approach’ perhaps originated in the early com-
petition between agencies in promoting their

6 Part I

Box 1.1. Common insights from the early days of FSR.

• The limited adoption of research recommendations by small farmers, yet their obvious skills in man-
aging their environment with limited resources

• Priorities in research set from a researcher’s perspective, based on the need to get the most out of the
commodity under local biophysical conditions

• The contrasts between farming methods on research stations and on the surrounding small farms, and
between the evaluation criteria used by researchers and by small farmers

• Small farmers’ willingness to learn and to change, and the way they make these changes; by trying
out new ideas on a small scale and adapting these, often quite radically, to their own circumstances

• Low professional/farmer ratios and the need to deal with numbers of farmers together
• The farming system as a basic unit for agricultural R & D
• The trade-off between coverage and intensity of effort, and the search for cheaper methods; qualita-

tive versus quantitative investigation to provide understanding
• The difficulties of interdisciplinary research and capacity building in new methods
• The problem of social scientists, often new, junior, recruits, criticizing the products of senior mem-

bers of the established research disciplines with which they need to collaborate
• The value of learning through experience



own paradigms. Although FSR’s application to
technology development has four agreed stages
– diagnosis, design, implementation and evalu-
ation – there have been contrasting approaches
to its operationalization and practitioners have
attempted to categorize these, as in Norman
and Collinson, 19853. One illustrative contrast
is between the Tropical Agricultural Center for
Research and Training (CATIE) and CIMMYT. 

The CATIE ‘approach’ was labelled ‘formal,
quantitative and rigorous’ in the early 1980s. It
was characterized by intensive data collection,
parameter measurement and computer model-
ling. Analysis held all options open across the
system and all model parameters were poten-
tially variable – embracing the dynamics of sys-
tem evolution and the opportunities for changes
in policy, and avoiding some of the criticisms
made of less sophisticated approaches. In con-
trast the CIMMYT ‘approach’ was labelled
‘informal and qualitative’. This purposefully put
to one side large areas of the system as it
focused in to detail on maize or wheat. It moved
from an understanding of the climate, markets
and policies facing local farmers, through an
understanding of farmers’ strategies in manag-
ing their system, to analyse how the specific
practices used to manage the maize or wheat
enterprises were dictated by this wider context.
The CIMMYT approach was pre-focused, clos-
ing down options as understanding grew of
how maize or wheat management was shaped
by its system context. The CATIE/CIMMYT com-
parison also illustrates extremes in the search
for acceptable compromise between theoretical
desirability and operational possibility.

Characterization is an important first step in
the FSR process of description and analysis. In the
current literature the term ‘characterization’
often seems to replace ‘diagnosis’, but properly
alludes only to the description, or profiling, of dis-
crete units, such as the agroecology and the farm
enterprise pattern. It does not, on the whole,
assume an understanding of the farming system.
Many development programmes are still imple-
mented by administrative units, even though it
has been clear since the early 1960s that survey-
ing of any sort using administrative boundaries,
cannot, except serendipitously, differentiate types
of farming. Since surveying across farming
systems confuses description and thoroughly con-
founds understanding, the grouping of farmers

into types by profiles of the systems they operate
takes on particular importance. Essentially a
means of stratification, it seeks to maximize
differences between types and minimize sources
of variation within them. No stratification device
is perfect and the farming system is no exception.
Beyond this, important parameters such as yields
will often express variation more strongly at the
farm rather than the farming system level, parti-
cularly across systems within the same agro-
ecology. From year to year these yield variations
have a major impact on the relative performance
of farmers operating the same system.

Historically, biophysically derived zones have
dominated typing in agricultural R & D, mainly
in the identification of uniform zones of land
and crop potential. While it is true that a rela-
tively narrow set of activities offers the best
physical potential for any area, a much wider
set of economic production opportunities typi-
cally exists for the area. From a purely land use
perspective, the physical performance of this
wider set may be relatively poor, some may even
threaten the integrity of the resource base.
Nevertheless small farmers choose activities
that are economically superior from the wider
set. CIMMYT’s ‘recommendation domains’
(RDs) of the late 1970s were a pioneering step
in defining groups of farmers for whom the
same changes would be relevant. Since then
widening acceptance of the link between
poverty and environmental degradation is forc-
ing further reconciliation between traditional
physically based definitions of zones, in terms of
climate and soil, and people-based definitions.

In diagnosis proper, the unravelling of the
complexity of the household has been an impor-
tant step towards better understanding. What
had historically been seen as ‘the farmer’ was
overtaken, as understanding improved, by the
interaction, and indeed negotiation, between
household members for access to resources and
control over output flows. The credit for unravel-
ling this tapestry and for earning gender
analysis a place in the FSR, goes to a relatively
small group of intrepid women who kept their
eyes, and their actions, firmly on the unacknow-
ledged role of their gender in traditional agricul-
ture. Prominent among the group, both for their
articulation of the issue, and persistence in its
pursuit in the field, are Hilary Sims Feldstein,
Janice Jiggens, Joyce Moock and Susan Poats. 
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Despite the increasing pervasiveness of mar-
ket forces, non-market objectives – putting food
on the table day in day out, with family food
preferences more or less satisfied depending on
the vagaries of the season – continue to drive
many of the actions of the majority of small
farmers. The direct management of risk
through the enterprise pattern and farm man-
agement practices, rather than through market
institutions offering overdrafts, credit and
insurance, as they do to commercial farmers,
dominates management strategy. Thus, even in
farming systems where market access offers
cash earning opportunities, subsistence and
survival goals often take priority in the alloca-
tion of family land and labour. I believe there
are still relatively few situations in the tradi-
tional farm sector where market opportunities
are so valuable that ‘basic needs’ goals and
strategies are subordinated to their exploitation.
Understanding the specifics of these goals and
strategies for each important farming system is
the key to identifying interventions which are
valuable to farmers, to designing relevant
extension and credit programmes, and to the
sensitive formulation of policy.

The search for cost-effective methods of
gaining understanding led to the development
of rapid rural appraisal, informal surveys in
which representative farm families and farmer
groups are engaged in conversations with
researchers that are allowed to flow, often
guided by the farmers. Initial conversations in
the process are descriptive, later ones, usually
with other families, are analytical, seeking veri-
fication of hypotheses set up from the earlier
descriptions in order to unlock family priorities
and farmer management strategies4. The evolu-
tion of diagnostic methods for FSR was accom-
panied by strong professional debate at each
stage. Two social science schools emerged, the
hard data modelling school, exemplified by the
CATIE approach within FSR, and more broadly
by researchers using formal economic models
or seeking to contribute to development theory.
The place of modelling within FSR remains an
issue and is discussed further below. The scien-
tific credibility of the informal approach which
emerged in FSR was questioned by natural sci-
entists in agricultural research institutions.
Battle was engaged between natural scientists
critical of the qualitative research methods, and

FSR practitioners horrified by the preoccupa-
tion with precision and apparent unconcern for
relevance in agricultural research. Qualitative
understanding has been legitimized by systems
writers5. Further, occasional rigorous compar-
isons of results from informal and formal sur-
vey work showed no significant distortions of
reality from an informal approach6.

Bridging the gap between diagnosis and
action has long been acknowledged as a
weakness both in FSR and in FPR. Clive
Lightfoot (Chapter 11.5) has termed it the ‘so
what’ syndrome – we have an insightful
description of local farming, but where do we go
from here? I regard causal analysis as another
of the key contributions from the International
Agricultural Research Centres (IARCs). This
came from a collaboration between the CIM-
MYT economics team of the 1980s and CIAT
agronomists7. It is a technique to carry the
process from the diagnosis of problems to the
identification of solutions, in a sense, the ful-
crum of OFR. It may involve experimentation
by natural scientists to determine physical
causes, or research by social scientists to iden-
tify economic and cultural ones. In his contri-
bution Robert Tripp also distinguishes
proximate and ultimate causes, and, while
warning against pursuing the causal chain ad
infinitum, brings out the value of understanding
a number of links to multiply the strategies and
options for solution. It is a technique which I
believe has taken its place among the ‘best prac-
tices’ of contemporary diagnosis in FSR. 

CONCLUSIONS

The better understanding of farming systems
has both improved old paths for farm improve-
ment and identified new ones:

● Shaping new technologies to the cultural
circumstances and resource constraints of
the existing farming system.

● Creating a better understanding of develop-
ment dynamics, particularly the watershed
between increasing the area cultivated and
yield intensification as land scarcity grows,
and the benefits of wider market access
allow greater relevance in interventions.

● Reinforcing farmers’ own strategies for man-
aging uncertainty and raising productivity.
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● Seeking greater flexibility of action for farm-
ers in the face of climatic and market uncer-
tainty. 

● Looking beyond the system itself to those
factors influencing farmers decisions about
their system. Breaking resource constraints
by action off the farm, at a higher level in
the hierarchy.

● Revising community or policy decisions to
change farmers’ incentives and encourage
practices that reduce resource degradation.
New institutional orientations can be particu-
larly effective where degrading practices are a
response to market and price uncertainty. 

● Developing strategies for the introduction of
new market production opportunities.

Three issues persist with the process for under-
standing small-farm systems. The first, much
the most threatening, is superficial diagnosis.
Continuing weakness in current diagnostic
practice jeopardizes the credibility of the
process and inhibits its mobilization in develop-
ing country institutions. Superficial diagnosis is
also closely related to the second issue; whether
sound systems understanding adds value in the
diagnostic process over and above collegial
farmer participation. Both this and the value of
quantitative models in FSR are questions cloud-
ing a conclusion on best practice.

Superficial diagnosis

In the early days of FSR some agronomists
moving off-station into on-farm experimenta-
tion simply brought their old programme of sta-
tion-based experiments with them, ignoring
diagnosis. Diagnosis was also often decried by
extension and development professionals who
insisted that they knew all there was to know
about their farmers. It is a tendency which has
persisted and one which is encouraged by
superficial problem identification from FSR
teams; ‘low yields’, ‘poor soil fertility’ or ‘crop
disease’ are scarcely insightful. Poor training,
partly a result of the rush to climb aboard the
FSR bandwagon – or perhaps gravy train – of
the early 1980s, has been responsible and the
fact that there are still relatively few profession-
als aware of what qualitative diagnosis can pro-
vide is a reflection of the slow pace of change in
university curricula. Good diagnosis depends on
a sound grasp of the principles of agronomy,

production economics and farm management,
and on disciplinary interaction. 

It is worth looking briefly at the sort of
insights which emerge from good diagnosis.
Examination of background information on cli-
mate and soils, markets and institutions is an
essential basis. It builds up an understanding of
what local farmers must manage, and helps
identify the facets of the farmers’ environment
that create problems. Risk management plays a
large role in resource-poor farmers’ decisions
and is a key area for diagnosis. A good example
is within season rainfall variability in dryland
agriculture. In southern Zimbabwe, CIMMYT
collated rainfall data for a 30-year period by
pentads8. Analysis identified three patterns of
within season drought: some 30% of years
showed a significant delay in the onset of rains,
some 30% showed an early finish, and some
40% a 3-week mid-season drought occurring
anytime within the 3-month period from early
December to the end of February. Some years
showed more than one type of drought, others
showed none. 

The main starch staple for the system was
maize. The analysis of rainfall data provided a
sound basis for discussion with farmers’ on how
they managed the uncertainties these patterns
created. Losses from drought were a well under-
stood risk in local farming and farmers
responses on the occurrence of the three types
of drought were related back to the rainfall data
for verification. Farmers reported making a
series of two, three, four or more plantings over
the period November to February, increasing
the chances that one or more plantings would
not be caught by drought in a critical period of
growth. Later plantings were made with early
maturing varieties. Those early plantings criti-
cally damaged by delayed onset, or by early mid-
season drought, were replanted with earlier
maturing material. These demonstrate both
pre-emptive and reactive risk management
strategies. Farmers routinely make several
plantings with maizes of differing maturity
period in anticipation of drought. Replanting,
on the other hand, is a reaction to drought
occurrence. These strategies benefited from the
policy of government purchase of maize at a
fixed price, common to many African countries
until the late 1980s. Farmers could not over-
produce maize, it was a win–win situation for
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them. Strengthening their strategies for
drought management in maize, both pre-emp-
tive and reactive, offered an important focus for
an improvement programme, an importance
enhanced by the opening of markets under
structural adjustment initiatives. 

A vital thread running through the diagnos-
tic process is the interaction between biological
and social scientists. Interdisciplinarity is well
established between breeders, pathologists,
physiologists and agronomists in classic agri-
cultural research – the new element in FSR is
the social scientist. One early rendering of the
interaction ran like this:

The biologist brings to the diagnostic process a per-
ception of the ideal technical management for
crops in the conditions of climate and soil under
which farmers are operating. The social scientist
brings an understanding of farmers’ priorities and
the constraints operating on them, limiting the
ways in which they can adjust their management.
The biologist evaluates the background informa-
tion on natural conditions to assess crop potential
and management practices likely to be important.
The social scientist evaluates background informa-
tion on economic, cultural and institutional condi-
tions. The biologist learns about farmer
management practices and identifies changes
which would better exploit biological potential. The
economist learns why farmers are doing things the
way they are and identifies when resources are
available and when limiting. In interpreting the
survey work the biologist puts forward ideal
changes from a technical point of view and esti-
mates the likely improvement in yield. The social
scientist assesses their possible profitability and
their compatibility with the ways farmers currently
allocate their resources to realise family priorities9.

Although they remain ‘offstage’ here, interac-
tion with farmers is central to the process.

Participation versus systems understanding

Public attention and much funding has shifted
from FSR to participatory research in which
farmers are seen as full, indeed dominant part-
ners. Most of us follow Robert Chambers in
advocating empowerment for small-scale farm-
ers10. Empowerment, however, has an affinity
with community development. Both concepts
are abstract and require operational goals and
processes beyond themselves for their imple-
mentation. Technology generation includes just

such a process and was adopted as one vehicle
for implementing the participatory concept.
FSR best practice has absorbed many methods
from the participation portfolio. However, at the
extreme it can be argued that much of the
process adopted as a vehicle for empowerment
by participators has been usurped by them.
There is an insistence that farmers and commu-
nities make the decisions and that agencies ser-
vice these. Like early FSR this seems to neglect
the need to reconcile local, national and indeed
global interests. It also seems, rather like the
extreme advocates of indigenous knowledge, to
deny that outside knowledge will have a key
part to play in providing sustainable livelihoods.
Recently cracks have appeared between rhetoric
and reality in participation. Some were high-
lighted by Rhoades in 1998: ‘the social scientist
who attempts to raise analytical points about
stratification, differential access to power and
resources, and other social shaping dynamics
are accused of being top-down and then are
marginalised by turf guarding NGOs’11. It is an
issue to which we return in further editorials
and in the final chapter. 

Quantitative modelling as a diagnostic tool

Although the value of qualitative understand-
ing is now widely accepted, modellers continue
to press their case for the use of quantitative
socioeconomic models within an FSR context.
Against my own history of moving away from
quantitative to informal surveys to reduce costs
and gain coverage in terms of the systems
researched for a given tranche of manpower
and budget, this almost seems sacrilegious.
Modelling apart, experience shows there are a
number of valuable roles that hard data can
play; verification of informal survey conclu-
sions, including quantification of the incidence
of farmer priorities and strategies across the
population. Evidence of impact is valuable, even
the simple recording of adopters over time.
However, as Roberto Quiroz and his colleagues
demonstrate in Chapter 11.3, and as Dent and
others have long argued, models can make a
valuable contribution to understanding, partic-
ularly in ex ante evaluation of the impact of
interventions on the existing system. Questions
inevitably arise: can modelling be reconciled
with a low cost approach to small-farm
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improvement still necessary in many develop-
ing countries where professional manpower
remains limited? With what specifications of
objective function does formal modelling
improve on a sound qualitative understanding
of the system? Is the degree of improvement
worth the extra cost and effort of intensive data
collection?

My own conclusion is that the application of
quantitative modelling has advanced a great
deal since the 1970s, particularly in the ease of
analysis. The data requirements, however,
remain heavy and expensive for local application
in an FSR context where professional manpower
is scarce and budgets low. Also, for those small-
farm systems still dominated by subsistence pro-
duction, representation of the objective function
remains weak. For me it is too ‘hands off ’ and

has too many pitfalls to advocate its incorpora-
tion in routine FSR diagnosis. That said, it is
important to recall that many early practitioners
had a farming systems perspective imbued
through an involvement in socioeconomic mod-
elling. The important problem of superficial
diagnosis in current FSR practice suggests mod-
elling might have a valuable role in training. As
establishments mature, the idea of using the
staff deployed in the field for experimentation to
collect the detailed data for modelling is attrac-
tive. The goal might be a portfolio of models for
major farming systems for training in both farm
improvement and policy analysis, and for policy
analysis itself. There is a good case for universi-
ties developing and using locally relevant models
to ingrain a farming systems perspective into
their agricultural students.
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Chapter 2

FSR: Origins and Perspectives

2.1 MY INITIATION INTO FSR IN LATIN AMERICA
German Escobar

Neglect of the peasant sector brought an emphasis on the use of FSR methods in the field by organizations
with a social conscience. As a young professional 22 years old, as you can imagine, I found the opportunity
to share my theoretical training and political ideas with very small farmers living in poor conditions very
stimulating.

2.1.1 Introduction

The introduction of the farming system
research (FSR) approach in Latin America and
the Caribbean (LAC) was not an organized,
monolithic event, but a rather haphazard,
serendipitous process. It was introduced as a
part of a rural development effort to reach a
target population of small farmers who were
traditionally neglected by the agricultural
research system. The initial elements used were
on-farm experiments rather than formal sys-
tems approaches, and most projects were imple-
mented by agricultural researchers trained in
traditional disciplinary methods with no knowl-
edge of systems theory. FSR began in a range of
research and rural development projects within
existing institutions, and these, like the man-
power, were organized to operate the more tra-
ditional approach. These institutions pursued
the conventional process; field research activi-
ties were identified and designed by senior
researchers working on an experiment station.
Extension agents provided small farmers with
technical recommendations based on nation-
wide research results which, in the best sce-
nario, included a trial from the local region. 

It can rightly be claimed that FSR in LAC is
characterized by heterogeneity in its applica-
tion, its methodology and its institutional con-

text. The initial introductions of FSR were con-
centrated in the Puebla project in Mexico, the
Caqueza project in Colombia and at the Tropical
Agricultural Center for Research and Training
(CATIE) in Guatemala. I was fortunate enough
to have personal experience in each of these
three: I was a young professional in the forma-
tion of the Caqueza team and went to the
Puebla project for in-service training. Later, fol-
lowing the Caqueza project and graduate work,
I moved to CATIE which was assembling a
strong team of systems researchers. This paper
is a personal interpretation of the initial devel-
opment of an FSR approach in Latin America
and it is a difficult task for a practitioner used to
writing up experiences in the most formal way
possible; a defensive strategy adopted to pre-
empt the permanent criticism from biological
researchers of the lack of ‘science’ in FSR appli-
cations! 

The political context of development in Latin
American countries played a strong role in how
FSR was introduced. Neglect of the peasant sec-
tor brought an emphasis on the use of FSR
methods in the field by organizations with a
social conscience. As a young professional 22
years old, I found the opportunity to share my
theoretical training and political ideas with very
small farmers living in poor conditions very
stimulating. In those early days of the 1970s,
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FSR relied on readily available methods and
there was limited interest in conceptualization
or the evolution of theory. Some description of
the political context is important to understand
the fragmented and ad hoc emergence of FSR,
followed by an account of some of the experi-
ences in the three projects which made an
impression on me. Finally, some comment on
the evolution of the FSR concept and its
methodology is offered. This is perhaps the most
difficult part, since the rapid evolution of the
concept often contradicts the interpretation a
young technician made some 25 years ago.

2.1.2 The context of agricultural
research in LAC

Although FSR became a phenomenon in the
early 1970s, changes in the LAC agricultural
sector during the 1960s influenced its applica-
tion. The national agricultural research insti-
tutes (NARI) established in the 1960s
internalized a strong influence from the USA
‘land grant system’ through technicians trained
in the USA and in research cooperative pro-
grammes supported by the USA in Mexico and
Colombia in the 1950s1. Agricultural research
was disciplinary and crop-oriented, and its
institutions were designed to operate through
research stations. From the beginning, priorities
were set from the supply side, mainly in
response to the import substitution policies of
governments and the scientific interest of
researchers. The publicized success of the Green
Revolution supported by the International
Agricultural Research Centres (IARCs) rein-
forced this traditional approach.

In the 1960s the contribution of agricultural
products to the gross national product (GNP)
and the increasing importance of the multilat-
eral agencies made agricultural research an
important area for national policy. These policies
were driven by the need to produce cheap food
for the urban and industrial sectors and support
services such as agricultural credit, marketing
and some physical infrastructure, were strength-
ened to complement agricultural research and
extension. During the 1960s land reform and
agricultural development projects, implemented
in most LAC countries, highlighted the gap
between USA agriculture and LAC, on the one
hand, and the traditional small-farmer subsector

and the commercial subsector on the other.
Strengthening the extension services and the
NARIs with the collaboration of the interna-
tional community was not sufficient to close
these gaps. NARIs did reinforce their research on
rural issues that were known to influence pro-
duction and technical change among farmers.
Programmes such as agricultural economics,
communications, adult education, social organi-
zation and home economics were incorporated
into their structure. This required the skills of
social scientists and other growing professions
that could contribute new information about
farm organization, farm production strategies,
land tenure and related issues, farmers’ organi-
zations, their priorities and values, their commu-
nication systems and their off-farm activities.
This new information improved the analytical
capacity of NARIs, while better definition of the
target population improved their responses.

Both land reform and agricultural develop-
ment projects put extensionists and some
researchers in the field with farmers. The orga-
nization of these projects brought together, per-
haps for the first time in LAC, most of the
available agricultural support services as well as
technical teams from different institutions and
disciplines. Though it could not be hailed as a
coordinated effort, technicians in this working
environment vigorously identified with the
small producers, land reform beneficiaries and
settlers. With hindsight it was probably a key
step in transforming research to reach small
farmers. At the same time, new information on
farmers’ production strategies, technical prac-
tices, the social organization of production and
local markets brought new evidence of the pro-
ductivity gap and the missing link between agri-
cultural research results and the capacity of
this traditional subsector to assimilate and uti-
lize technical information.

The influence of multilateral agencies was
more evident on the design and implementation
of the Integrated Rural Development (IRD) pro-
jects initiated at the end of the 1960s. These
were specifically aimed at improving production
and living conditions of small traditional farmers
through agencies and policies designed to help
the consolidation of the industrial sector. In a
number of countries these IRDs were important
components of national development policy, and
in some cases, as in Brazil, Colombia, Ecuador,
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Honduras and Mexico, this lasted until the mid
1980s. Most IRD schemes posted interdiscipli-
nary technical teams in the field as well as sup-
port institutions. Although rural development
components other than technical change were
considered important, increasing agricultural
production and productivity usually became the
central focus, supported by credit programmes
which were redesigned for this purpose.
Implementation increased the evidence of the
limited use of the existing technology in the pro-
duction conditions of small farmers. 

These donor-supported projects provided a
context which allowed a number of technicians
to question the capacity of research institutions
to generate technical recommendations for this
target population. Conceptually, the rationality
and efficiency of small farmers were already
demonstrated2. Pragmatically, the rejection of
technical recommendations by small producers
was a daily reality for the field teams. Some
began to test different arrangements of known
technological packages at the farm level, some-
times maintaining practices and components
already used by producers3.

The pioneer work in the late 1960s and the
early 1970s in Mexico, Colombia and Central
America was pragmatic; standard research
designs, farm trials and biophysical analyses
were utilized. In response to national policies,
staple foods (grains) were preferred to high rev-
enue crops. Farmers’ crops were taken as the
basis for designing technological alternatives
and the emphasis was on providing support ser-
vices, particularly agricultural credit. Field
teams were formed in most cases by young tech-
nicians with no experience. Expatriate technical
advisors were often involved and the rigid insti-
tutional organization was not changed. 

2.1.3 Initial FSR applications

Puebla, Mexico
Most LAC practitioners recognize the Puebla
Project in Mexico created in 1967 as the first
agricultural research activity closely related to
farmers’ production patterns. Although the
examples of Borgo-a-Mozano, the Comilla
Project and the Intensive Agricultural Districts
Program in India were known, Puebla intro-
duced the on-farm adaptation of production
technology developed at experiment stations

which considered farmers’ cultural and capital
limitations to adoption. The project was
designed and technically supported by CIM-
MYT, the International Maize and Wheat
Improvement Center, in partnership with the
Chapingo Graduate School. 

Caqueza, Colombia
In 1970, the Colombian Agricultural Research
Institute (ICA) initiated the Caqueza project
with the collaboration of the International
Development Research Center of Canada
(IDRC)4. The field team of the project was
formed by young technicians: agronomists, a
veterinarian, a sociologist, a home economist,
two advisors from IDRC and a number of field
assistants trained at the intermediate level.
Activities related to on-farm research, exten-
sion, planning and evaluation were established
from the beginning. Some researchers from
experiment stations, graduate and undergradu-
ate students, foreign volunteers and some con-
sultants carried out research activities in the
project, producing over 100 publications in the
first 6 years.

Recruited as a team member, I was
instructed to go to the field and ‘get the region
developed’. This missionary approach reflected
two key problems. First, senior managers had
no clear idea of the type of project they wanted.
Second, the integration of traditional
researchers in the project’s field activities was
not systematically organized and became a
major difficulty. Several efforts were made by
senior project managers to plan joint research
in the field, but these were weakly implemented
throughout the first 10 years of the project. The
plans for senior researchers to assist the techni-
cal team were never realized, and indeed these
researchers became critical of the validity of
on-farm research. I was sent for in-service
training to the Puebla Project in Mexico which
was very effective in providing training for a
number of young technicians from different
countries. The Puebla approach and its compo-
nents were extrapolated to many other projects,
including on-farm technology trials and the
analytical research orientation through stu-
dents and university faculty members. The
training instilled a much stronger conceptual
framework for subsequent activities in on-farm
research in Caqueza.
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Institutionally, in Caqueza, the major preoc-
cupation was to provide the capacity to adapt
technology tested in experiment stations to
farmer’s circumstances and to obtain high
adoption rates among direct beneficiaries.
Despite the great efforts made by some mem-
bers of the team to develop a framework for the
entire project, the farming systems concept was
never explicit. However, terms such as multiple
cropping, on-farm research, multidisciplinary
teams, farmers’ constraints, farm types, farm
production components and the understanding
of the farm as a decision unit were all used in
the implementation of the project. Most Latin
American practitioners at that time wrote for
field colleagues, but their writings were not
reviewed by their peers, formally published or
translated into other languages. Conceptual
contributions to FSR began to be made only
after some years of field experience5. In the mid
1970s Richard Harwood’s writing on his expe-
rience in Asia, and David Norman’s on his time
in Africa, offered useful frameworks which
were, in turn, complemented by learning from
other applications in Latin America6. 

The concepts of team and institution, the
institutional challenges and the strong identi-
fication with small farmers were, in my view,
the key motivations for the small group of
young technicians that began their profes-
sional activities in the Caqueza Project. The
level of involvement of every one was remark-
able, substituting for the conceptual elabora-
tion and development theory unavailable to
them. The possibility of constructing a differ-
ent institutional model, the open-ended oppor-
tunity to learn about small farmers, the search
for solutions to real problems, alternative insti-
tutional instruments and, above all, applied
research methods, were powerful reasons to
maintain the professional interest and the
motivation required to initiate a long explo-
ration of the application of FSR to agricultural
development.

It has to be said that the socioeconomic
dimension still lacked methodological integrity.
More than a year was needed to complete a
regional diagnostic that made little contribu-
tion to the understanding of farmers’ produc-
tion strategies. Indeed, a number of on-farm
experiments were concluded and an extension
strategy was in place before the results of diag-

nosis were available to the technical team.
Technical integration between biology and
social technicians was a difficult process. A
common view of the project was shared by all
team members but different working methods
in the field caused important discrepancies.
These differences frequently discriminated
against social research and, in some cases,
resulted in personal conflicts.

One important result of the Caqueza Project
was the recognition of the need to adapt institu-
tions to the circumstances of small farmers. The
project generated the so-called ‘buffer institu-
tions’ as pilot institutional programmes to facili-
tate adoption of recommended technology, and
some changes to institutional services were
introduced when the IRD projects and, some
years later, the national fund to support rural
development activities, were put in place.

While I attended graduate school in the mid
1970s I became better acquainted with the liter-
ature. There were still very few publications clas-
sified under FSR but it was a great opportunity
to make sense of theory, working approaches
and farmers’ reality. It confirmed the need to
develop methods and institutional arrange-
ments to respond to farmers’ real conditions. 

CATIE, Costa Rica
In the early 1970s, CATIE initiated on-farm
research programmes that evolved into major
applications of the systems approach with the
support of the United States Agency for
International Development (USAID) and largely
through the influence of Richard Bradfield.
These efforts lasted more than 10 years and
influenced most research programmes at CATIE
and a number of institutions, researchers and
graduate students in Central America. 

My work with the team at CATIE was the
third major influence in drawing me into advo-
cacy for FSR. The CATIE technical team was well
qualified and equipped. It was formed by well-
trained agronomists, animal scientists, agricul-
tural economists and ecologists with a support
team for biostatistical data processing. A num-
ber of papers, training materials and MSc theses
were published both internally and externally. In
comparative terms, CATIE publications com-
bined empirical experiences with conceptual
development and constituted the state of the art
on the application of FSR in Latin America in
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the early 1980s. A peculiarity of the early CATIE
FSR team was the decision to work indepen-
dently from the ideas developed at Puebla and in
Guatemala. Strong personal attitudes dictated
the approach developed. It did not incorporate
the Guatemalan ‘sondeo’ approach, or the ideas
of farmer organization and the provision of sup-
port services. Since CATIE is mandated for
research and training only, extension, technol-
ogy transfer and institutional adaptation were
virtually absent from the CATIE work schedule.
The first exchange of concepts and some experi-
ence from El Salvador led to the design of a big
central experiment, testing numerous interac-
tions and different topological arrangements, at
Turrialba station. This generated a number of
novel ideas among the research team but was so
complex that analysis of the experiment was
never completed! 

After a team member visited the International
Rice Research Institute (IRRI), the conceptual
framework being used there by Harwood and
Zandstra was introduced into a regional project
that CATIE developed in Central America. Basic
system concepts were applied to agricultural
development, allowing the construction of a
systematic body for teaching and training pur-
poses7. This conceptual base brought about the
development of different methodological phases
for applying the systems approach on the field:
area selection, diagnosis or characterization,
technological alternatives, design, on-farm
research, validation and dissemination, includ-
ing a feedback mechanism to generate results.
In every case field work was initiated as an
empirical test of a conceptual elaboration8. The
improvement of production systems based on
farmers’ practices captured most design efforts,
the programme included better understanding
of the biophysical relations among plant, soil,
water and crop management. Later on, agro-
forestry practices for resource conservation and
rationalization were developed and added as
technological alternatives for improving farm-
ers’ production systems.

Economic and social analysis became an inte-
gral part of the CATIE approach. The economic
analysis of agronomic trials introduced by CIM-
MYT was complemented with a range of analyti-
cal tools, putting emphases on two aspects: 

● Farmers’ constraints due to both farm and
off-farm circumstances.

● The impact on farm activities as a whole and
the adoption possibilities. 

These analyses were useful to understand the
production system as a decision unit. The appli-
cation of discrete and linear programming
models to agroecosystem analyses helped tech-
nicians and students understand the basic eco-
nomic relationships involved in farming
systems.

2.1.4 Early evolution of the FSR approach

Since CATIE has a regional mandate, a number
of institutions in almost every country were
involved in the application of FSR as well as in
the development of methodology. A consider-
able number of technicians were trained on
those concepts and their application, together
with students from South America. Projects
following the systems approach were also
implemented in a number of countries, influ-
enced by either these pioneer examples or by
donors that adopted the approach for the devel-
opment of small farming areas in Latin
America. Such projects were found for example
in Ecuador, Honduras, El Salvador, Bolivia,
Peru and Brazil. Thus the initiation of the FSR
application in LAC was extremely dynamic and
volatile. Changes in the development process,
multiple applications to different conditions,
the involvement of the scientific community
and a vigorous exchange of information con-
tributed to rapid evolution in the first 10 to 15
years. These early changes can be summarized
in four points:

● Wider options to be considered in the design
of technological alternatives for a farming
system.

● The adaptation of some research and exten-
sion programmes to the FSR approach and
the movement of a number of researchers
off the experiment station.

● The introduction of socioeconomic analyses
to consider the complete farm as the focus
within a hierarchy of systems.

● The evolution of the idea that recommenda-
tions might include non-agronomic inter-
ventions based on comparative advantage,
commercial strategies or farm management
techniques.
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2.2.1 Early days

For me, FSR-E started with multidisciplinary
research as soon as I started my professional
career as an agricultural economist. At the
Range Management Department of Texas A &
M University back in 1959, I worked very

closely with plant and other biological scien-
tists. Moving to Colorado State University in
1961, I was part of a joint project with the
Agronomy Department, alongside William
Schmehl of the Shaner et al. 1982 publication
on Farming Systems1. This groundwork was
reinforced by my first overseas assignment from

In the early 1980s, several attempts to institu-
tionalize the FSR approach took place all over
the continent. NARIs in El Salvador, Panama,
Guatemala, Colombia, Ecuador, Peru and
Brazil, among others, formally announced their
decision to adopt this research approach.
Nonetheless, research institutions have main-
tained, in general terms, a centralized organiza-
tion that favours the traditional research
approach. On the other hand, it has to be recog-

nized that the concept of FSR has been accepted
for most agricultural researchers and rural
development agents, who have used some of its
principles to design their research work.
Personally, the 5 years at CATIE consolidated
my opinion: by the time I joined IDRC as a pro-
gramme officer I was a firm advocate for FSR,
convinced that a systems approach is a power-
ful tool to analyse agricultural development at
any level.
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2.2 A PERSONAL HISTORY IN FSR
Peter E. Hildebrand

During the ‘Sondeo’, or reconnaissance for the survey, we found that most of the farmers were on the steep,
rocky hillsides, not in the valleys where the experiment station was and where the first ‘on-farm’ trials were
being conducted.



1964 to 1967 with an engineering firm, work-
ing for the West Pakistan Water and Power
Development Authority in Lahore. As Chief
Economist and then Chief of Planning, it
became evident to me that a coordinated, multi-
disciplinary effort, with a common objective, in
this case irrigation reclamation project design,
was a powerful approach to R & D.

Towards the end of my third overseas post,
assigned by the University of Nebraska to the
ICA in Colombia from 1968 to 1972, I began to
work with small, very limited-resource farmers
in an on-farm research and demonstration pro-
ject2. It convinced me that small farmers are
neither backward nor against change, but are
very willing to adopt new technologies when
these are appropriate to their conditions. 

These experiences were good preparation for
my assignment by the University of Florida to
work with Centro National de Tecnologia
Agropecuaria (CENTA) in El Salvador in 1972
on the design and testing of technology
expressly for the many small, limited resource
farmers of that country. Here, the influence of
Richard Bradfield’s multiple cropping system3

was strong and was partly responsible for the
establishment of the multidisciplinary Multiple
Cropping (Multicultivos) Program in the
Agricultural Economics Department of CENTA
which I headed. One objective of the programme
was to design technology for scarce land and
abundant labour conditions. National policy was
to reduce the level of vegetable imports, mostly
from Guatemala. So the programme emphasized
increased vegetable production without reduc-
ing the output of maize and beans, the main sta-
ple crops in the country. Multicultivos moved
into on-farm trials in its second year, 1973,
becoming a national programme in 1976.

The influence of Agricultural Economics on
Multicultivos was due to two factors. First, the
system was developed by the Department of
Agricultural Economics. Second, CENTA recog-
nized that the combination of crops into sys-
tems to improve resource use was an area of
farm management. It was logical, therefore, to
base Multicultivos in the Department4.

2.2.2 ICTA, Guatemala

At the same time, the Institute of Agricultural
Science and Technology (ICTA) in Guatemala

was being created as a semi-autonomous agri-
cultural research institute. It was charged with
developing technologies for basic grains grown
by the small and medium-sized farmers who
produced two-thirds of the country’s require-
ments, but who had been by-passed by previ-
ous technology development efforts5. In May
1974, I met with Directors of ICTA and Joe
Black, Director of Social Sciences of the
Rockefeller Foundation, to discuss the responsi-
bilities of a position of Coordinator of Rural
Socio-economics (SER).

They explained the situation. The
Guatemalans felt that if the small farmers of
the country were to be included in economic
development, it was essential to have a better
understanding of their needs and limitations –
something that the social sciences should be
able to provide. The aim was an institute in
which social sciences were integrated with bio-
logical sciences to ensure that research was, in
fact, oriented towards the needs of the small
farmers. There was general agreement at that
meeting on the possible scope of SER’s work,
but there was virtually no discussion of the
methodology to be used6. 

In 1974, the Rockefeller Foundation
appointed me the Coordinator of Rural Socio-
economics of ICTA and in January 1975, SER
presented a seminar to the Institute outlining
our role as we perceived it, and our plans for the
year7. We planned to help the commodity pro-
grammes understand the needs of small and
medium farmers through surveys and by help-
ing these programmes design and analyse their
trials. SER had no resources to conduct trials on
its own. Our contribution was to influence the
substance of the trials being undertaken and
was important for ICTA. Early results, however,
were not without conflict.

One of our first projects was a survey in the
eastern part of Guatemala. During the ‘Sondeo’
or reconnaissance for the survey, we found that
most of the farmers were on the steep, rocky
hillsides, not in the valleys where the experi-
ment station was and where the first ‘on-farm
trials’ were being conducted. In collaboration
with the bean programme, we proposed trials
on the poorest (and only sloping) part of the
new station, using bullocks to plough rather
than tractors to keep the conditions as close as
possible to those of our small-farmer clients.
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The Regional Director, however, wanted to
homogenize the station. Our planned use of
bullocks, and our plans to do without fertilizer,
did not fit with this concept, so in March 1975,
we decided, in consultation with the Technical
Director and the Regional Director to move off
the station and conduct our farm trials on
rented land. It was the best thing that could
have happened8.

The result was the first on-farm trial to be con-
ducted under the real, very difficult rocky hillside
conditions of the farmers in that part of the coun-
try. Although the land was rented, local farmers
were very much involved in the design of the trial
and resulting technology. The site was visited by
an impressive list of individuals, who, along with
the Institute, learned a great deal about the
nature of ‘on-farm trials’ from the experience.
This showed that it was necessary to conduct tri-
als under these conditions if we were really to
understand how and why the farmers did what
they did. Eventually it was recognized that SER
should have a budget to conduct its own on-farm
trials. The difficulties of working under the trying
conditions of the hillsides also forced the Institute
to get to grips with the reality of working for the
small-scale farmer.

In January 1976, SER conducted an agroso-
cioeconomic survey around Tecpan in the cen-
tral highlands, with the help of one person from
the bean commodity programme and one from
the local ‘Technology Testing Team’ as a foun-
dation for on-farm trials that year. The trials
were again conducted on rented land, but with
ample input from local farmers. Three classes of
farmers had been identified in the survey and
treatments were designed for each. In the sec-
ond year SER initiated ‘Farmers’ Tests’ with the
technology generated in the trial.

Our experience in Tecpan demonstrated the
benefits of a multidisciplinary team gathering
information based on local survey results before
the trials began. And it helped us understand
the value of using local farmers both as advisers
and as sources of labour in the field trials.
Tecpan showed the value of simple technology,
based on that already found in an area, with
only minimal changes9. 

2.2.3 The Sondeo

By January 1977 we were beginning to doubt
the need for the full-scale surveys being con-

ducted by SER in conjunction with the com-
modity and production teams. Because they
were participating in the field surveys, the field
teams were analysing and interpreting during
the survey. The purpose of the surveys, to pro-
vide information for the regional teams to use in
orienting and planning their work, was accom-
plished by the time the field work had been com-
pleted. Little was gained by a written report
delivered several months later. We were finding
that the first impressions gained during the
‘Sondeo’ or preliminary survey, to obtain an ini-
tial understanding of the area and design an
appropriate questionnaire, were correct.
Although we continued to do the full surveys
during 1977, we conducted ‘Sondeos’ only in
two areas. We found the Sondeo provided a great
deal of useful information for planning on farm
experiments in both instances.

We conducted just one survey and three
Sondeos in 1978 and, for the first time, a Sondeo
in Moyuta in south-eastern Guatemala was
conducted without any plan to follow it with a
survey. We found that much more information
was gained than if a Sondeo was carried out as a
prelude to a survey like that done in Jalapa in
the Eastern Highlands that same year. In
September 1978 in Zacapa, we began to firm up
the Sondeo methodology.

While ICTA was primarily a crop research
institute, it did have a small livestock compo-
nent. Our first livestock survey in early 1978
was problematic. For the first time we were
unable to understand the farming system being
studied. By concentrating on the livestock and
not considering either the crops, or the interac-
tion of the two, the livestock practices did not
make sense. A follow-up survey including both
was successful. After that we began looking at
both crops and livestock in every Sondeo,
regardless of whether one or the other was our
primary focus. By 1979, the 5-week long
Sondeos, conducted early in the year, had
become the accepted method for obtaining pre-
liminary information for an area.

In addition to increasing confidence in the
results of Sondeos, another reason to eliminate
questionnaire-based surveys was the farm
record project, begun in 1975 as an additional
method of obtaining crop production informa-
tion in areas where ‘Technology Testing Teams’
were assigned10. The project was conceived as a
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crop, not a farm record programme. Data were
kept on individual crops or crop associations,
not on the farm as a whole. The crop record
project grew to a full national project that has
continued over the years. Between 1975 and
1978 it expanded from one area to 11, from
three crops or crop associations to 34, from 40
individual records to 583 and from 390 ha to
over 140011.

2.2.4 Index of acceptability

Perhaps one of the most important features of
the organization and management of research
at ICTA was charging the socioeconomic unit
with the responsibility for the technical evalua-
tion of its research.

As ICTA’s Five Year Plan of 1975 said:

Technical evaluation of ICTA will be in the charge
of SER. The reason for putting this group in
charge of evaluation is to assure an orientation
not only of the agronomic factors, but also of the
socio-economic factors of the farmers. By doing
this, the institute hopes to have an orientation
directed towards resolving the problems of the
small and medium farmers of the country and
avoid investing in projects that would have little
potential for increasing the income of the clients
or increasing national production. … The evalua-
tion process will begin with the development of
new projects, continue during the execution to
assure that it is being done under conditions rele-
vant to the farmers, include the evaluation of rec-
ommendations and of the results of the
technology when it is placed in the farmers’ hands
by determining the acceptability of the technology
and finally will close the circle with recommenda-
tions based on an analysis of the previously
described process.12

To help meet this responsibility, SER developed
an Index of Acceptability which is still in use
today13. This index, which measures accepta-
bility – not acceptance – of a technology,
indicates the extent to which farmers were con-
vinced to continue and widen the testing of a
technology tried in on-farm tests the previous
season. As finally developed, the index calcu-
lates the percentage of farmers who tested a
technology the previous year, multiplied by the
percentage of area of that crop on which they
are using the technology, divided by 100. In
1976/77 the index for maize in one project area
clearly showed that: 

● Technologies with a number of components
were essentially never acceptable in total. 

● Some components such as soil insect control
and planting date were not acceptable.

● Improved seed and planting distance (mech-
anized) were acceptable. 

As the number of components included in trials
dropped from eight to four, the average
Acceptability Index increased from 19.8 to
47.6. It is interesting that fertilizer use,
included in the trials and recommended for
farmers, was clearly not acceptable, a finding
confirmed from farm records14.

2.2.5 University of Florida, Gainesville

Ken McDermott, the project manager for the
USAID-funded Shaner et al. report, made occa-
sional visits to ICTA in Guatemala. On one of
these I was showing him around the country
and explaining the differences in farming sys-
tems as we drove. He said, ‘Pete, I can see that
you understand the differences in these systems
that to me look very much alike. Can you train
others to do the same thing?’ This question and
challenge stayed with me and while on sabbati-
cal leave from the Rockefeller Foundation at the
University of Florida (UF) in 1980, I decided to
accept the challenge. Rather than return to the
Foundation, I chose to stay on at UF and
became the Coordinator (a non-title) of the
Farming Systems Program (a non-entity) in
IFAS (the Institute of Food and Agricultural
Sciences) at UF. 

The programme had a number of facets. We
created a short course training programme
which became part of the USAID-funded
Farming Systems Support Project (FSSP) head-
quartered at UF. When the FSSP terminated, the
short course moved into the International
Training Division (ITD) which I directed for 3
years. We taught the first Farming Systems
Research–Extension Methods course at the
graduate level in spring semester 1980, and it
has been taught every year since. With funding
from the Vice President for Agricultural Affairs,
we initiated Farming Systems Assistantships
which brought many fine students to the gradu-
ate programmes in agronomy, agricultural eco-
nomics, soil science, forestry, and agricultural
education and communication. Funding from
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the US Department of Agriculture and IFAS
helped us create the North Florida Farming
Systems Project in a six county area. Farming
systems is now the largest minor for graduate
students in the College of Agriculture, while a
concentration (major) in farming systems at the
MS degree level in the Agricultural Education
and Communication Department has a number
of graduates and current students.

Even though the FSSP ceased to exist in
1987 and the North Florida Farming Systems

Program shortly after that, the graduate pro-
gramme in farming systems is still going strong
and the short course programme is still run-
ning. After nearly 20 years, the Farming
Systems Program is flourishing at UF and farm-
ing systems methodology remains an important
tool for many of the graduate students cur-
rently involved in conservation and sustainable
development curricula in many departments
and colleges on campus.
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2.3 THE EVOLUTION OF FSR-E IN ASIA THROUGH THE MID 1970S:
A VIEW FROM IRRI

Richard Harwood

The major resource allocation problem which faced systems research in the 1970s, as it does now, is that
systems understanding is one step removed from actual impact, and is not as obvious in its contributions to
eventual improvement.

Introduction

The framework for Asian FSR and extension in
the 1970s can be traced directly from the work
of Dr Richard Bradfield. His research took place
within the context of a centuries-old evolution

of intensive cropping systems by Asian farmers
and was influenced along the way by those
researching farming systems, particularly in
Africa. Such authors as Nye in 19611 on
organic matter and nutrient cycles under moist
tropical forest, Papadakis in 19652 on crop



ecology and Ruthenberg in 19713 on farming
systems integration, not only influenced
Bradfield, but had a major influence on my own
thinking. FSR in Asia became increasingly col-
laborative with Asian scientists in several coun-
tries under Bradfield in the late 1960s and then
through the IRRI-based Asian Network pro-
gramme through the mid 1970s. Underlying
assumptions, methodologies and key areas of
focus evolved as participation broadened. This
summary captures some of that evolution.

Bradfield wrote in 1964 that his first contact
with rice growing in Asia dated to the arrival of

Felix Ponnamperuma on the Cornell campus
from Ceylon in the early 1950s. Shortly after, in
1955–56, Robert Chandler and Bradfield trav-
elled throughout Asia as representatives of the
Rockefeller Foundation to make recommenda-
tions on how to improve agricultural produc-
tion across the region. In his 1956 final report
to the Rockefeller Foundation, Bradfield said
that ‘rice yields in all countries of the area vis-
ited, with the possible exception of Japan and
Taiwan, could be at least doubled by further
research and education and that in many of the
tropical areas with adequate water supply, food
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production could be greatly diversified and
again doubled in quantity by more intensive use
(of other crops) during the dry season’4. This
report recommended the establishment of IRRI. 

2.3.2 Bradfield at IRRI

In support of his rationale for increased yield
potential, Bradfield began to compare water
availability, solar energy and temperatures
between Ithaca, NY, his research base for sev-
eral decades, and Los Baños in the Philippines.
His research showed that resources in tropical
Asia were grossly under-utilized. By 1964 the
Bradfield programme at IRRI was based on the
following assumptions:

● Family farms will continue to predominate
in Asia, but will increase in size to 4 or 5 ha.

● Rice will continue as the basic staple.
● Water availability will limit non-rainy sea-

son rice production.
● Water can be developed for year-round use

in most of Asia.
● Average rice yields can be increased 2–5

times over the next two human generations.

● Farmers’ need for income will require a dou-
bling of farm size, the yield of rice increased
2–4 times, and non-rice crops grown in dry
season.

● Multiple cropping intensity must be doubled.
● Field operations must be minimized and

mechanized.

From these assumptions, Bradfield developed his
system which, by 1971, he termed the ‘maximum
cropping project’5, making maximum use of geo-
physical resources, crop rotations and the integra-
tion of mechanization6. Bradfield had modified
the Taiwanese ridge–furrow system to fit a very
versatile hand tractor, the Landmaster7. The
Taiwanese system captured in the colour slides
that he gave me on my arrival at IRRI in 1972,
bore a remarkable resemblance to his mechanized
‘IRRI’ system, but used hand labour and animal
traction. The Landmaster could successfully do all
of the soil shaping and tillage needed for the
intensive production system shown in Table
2.3.1. In his most intensive cereal system, shown
in Fig. 2.3.1, the rice–sorghum system with
ratoon crops produced at its maximum 30 t of
grain ha–1 in a 12-month period in 1968. 
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Table 2.3.1. Typical maximum cropping pattern (from Bradfield, 1970, p. 239).

Mean yield Mt ha–1 Gross
Date of income

- No. By- Price ha–1

Crop Planting Harvest of days Tillage operations Crop products* (US$) (US$)

1m

5 5 100 500

25 20 10 1000

2.5 – 100 250

40,000
(ears) 15 0.02 800

6 6 100 600
(green pods)

Rice 1 June 10 Sept. 102

Sweet
potato 15 Sept. 4 Dec. 100

Soybeans
(dry) 27 Dec. 17 Mar. 85

Maize 1 Mar. 5 May 66

Soybeans
(vegetable) 1 May 1 July 60

Total 3150

* By-products: straw, vines and stalks.



Apparently this yield was never repeated.
Twenty-five tons was more commonly achieved
both by Bradfield and by those of us who fol-
lowed. Bradfield also organized training classes
for field researchers from Indonesia and Ceylon
in the late 1960s. Prompted by his visits and
training, the Maha Illiphalama site in Ceylon
became the first national training centre of the
1970s era in Asia.

Bradfield should be credited for three major
accomplishments:

● He proved that the yield potential of cereal
and feedgrain, on an annual basis in the
tropics, could equal or surpass that of tem-
perate areas, dispelling the myth that tropi-
cal areas had low production potential.

● He designed an integrated system of soil,
water and crop management around a very
particular kind of power source, all intended
to maximize use of soil, water, temperature
and light. The system was designed for a
farm of 3 to 4 ha in size, having full access to
inputs and markets. The trials were all done
on field-scale plots of 0.25 ha. To my knowl-
edge this was the first instance of such com-
plete system research design and test to
utilize a prescribed resource base.

● He recognized that specialized systems train-
ing was necessary for workers in integrated
systems which were designed around
resource-use concepts.

Bradfield was wrong, however, in several of his
assumptions. He did not foresee the rapid indus-
trialization and labour shortages, even with
mechanization, which have actually decreased
cropping intensity in several Asian countries,
most notably Taiwan. His assumption of
increasing farm size was correct in a way, again
as in Taiwan – with structural transformation
the numbers engaged in agriculture fell and
average farm size increased. 

2.3.3 Making progress

When I followed on from Bradfield at IRRI in
1972, I became convinced that his system
design capability, learned over a life time, could
be conceptualized and taught. The need for that
capability and for the excellence in technologies
required by integrated, high productivity sys-
tems, guided the IRRI programme of the 1970s.

Working with Gordon Banta, an agricultural
economist, IRRI’s work for the next 4 years con-
sisted of:

● Mastering the Bradfield maximum produc-
tion methods, quantifying results, and
reviewing underlying assumptions (during
1972).

● Increasing linkages to collaborators in Asian
national programmes – the Asian Cropping
Systems Working Group was formed. 

● Developing a process for cropping systems
research. 

● Developing component technologies for
intensive systems.

● Assembling an expanded research team to
deal with the multidisciplinary demands of
Asian systems.

● Selecting multiple sites and methodology
development for systems research.

● Training for outreach site coordinators.

The first four activities were underway in 1972.
By 1973 a conceptual framework was taking
shape and training had started. By 1974 multi-
location testing occupied most of our time, with
methodologies for system research in outreach
sites becoming the central focus.

The Bradfield maximum cropping method
required complete control of water, both for
irrigation and drainage. Uniformity of slope
across a field was essential. The Landmaster
power source was key to working the soil in
alternative ridges and furrows to achieve ade-
quate tilth, weed control and, most importantly,
water control. Timing of field operations was
critical. 

During 1972 we learned much from trials
with ‘maximum’ cropping. First, the ability to
conduct any given operation on time – when it
needed to be done – was an essential design
consideration. Systems designed for clay soils in
high rainfall areas showed increasing levels of
‘management instability’ if their soil and water
management requirements were complex8. Our
attempts at maximum cropping in farmers’
fields in two nearby barrios was a near disaster
because of the inability to manage the crops in
a timely way. Component technologies were an
essential building block for productive inte-
grated systems. Locally adapted cultivars and
the technologies to manage them were essen-
tial. A knowledge of specialized techniques for
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relay planting and intercropping seemed neces-
sary. Weed and insect control was important.
Economic analysis showed that good crop man-
agement and high yields of a limited number of
crops gave greater net return than wide diver-
sity in inter and relay crops9. 

Second, Bradfield’s assumptions for the long-
term need for maximum productivity, whether
or not true for the very long term, were not a
useful guide for short-term economic gain for
farmers. Stepped increases in productivity were
more appropriate and economical10. Bradfield
did not anticipate the competing demands for
labour that would actually reduce cropping
intensity in every country but China well before
maximum intensities were achieved. He did
foresee a requirement for mechanization.

Third, the availability and type of power
source was crucial for timeliness of operations,
but costs varied by source. In the early 1970s,
economic conditions in the Philippines were
such that hand and animal-powered operations
were competitive with mechanization for tillage,
despite compromising the timeliness of opera-
tion. It was obvious, however, that power
sources and their cost were critical factors in
systems design11.

2.3.4 National links

It had become increasingly clear that collabora-
tive links with national programmes were
essential for cropping systems development. The
problems of conceptualizing system design, the
complexity of the research process and the
specifics of local environments, all dictated a
need for learning together. There had to be buy-
in from each country into the process.
Collaboration was achieved through training at
IRRI, through many weeks of my own travel
during 1972 and through national multiple
cropping events such as that in Bogor,
Indonesia, in 1973 and in Sri Lanka.

In 1973 the IDRC, the programme donor,
agreed to my argument that we should be
reviewed by our clients, the heads of national
programmes in Asia, on the condition that two
other external reviewers could be named. This
arrangement became pivotal to future pro-
gramme success. Dr David Norman from
Nigeria and Dr Bert Krantz from India joined
what was called the Asian Cropping Systems

Working Group. That group not only reviewed
programme direction, but came to develop
many of the methodologies of the Asian net-
work. The group was to meet twice a year, once
at IRRI and once hosted by a national pro-
gramme. Dr Virgellio (Pexy) Carangal joined the
IRRI team to coordinate the network activities.
In retrospect, the Asian Network, later to
become the Farming Systems Network, was one
of the major contributions of the work of the
early 1970s. At its first meeting at IRRI in
March of 1974 a process for cropping systems
research and extension was hammered out in a
truly democratic fashion. 

It cannot be overemphasized how important
this process model was, and the collaborative
way in which it was developed, to the longevity
and impact of Asian farming systems work. The
sequence of observation and description, of
design, test and extension, seems trite today, but
it was critical to methodology development12

and to an orderly sequence of site establishment
and research design. The process model was
supported by recommendations on methods
and organization and on the relationships of
researchers and farmers. Farmer responsibility
for technology access and test became a central
theme. 

2.3.5 A changing conceptual framework

A conceptual framework for the development of
cropping systems was still not clear. By early
1973 we had discarded the notion of maximum
use of land, water and sunlight. In travelling
across Asia it became clear to me that there
were strong physical determinants of tempera-
ture and water and of soil type to cropping
intensity. We commissioned a group of Asian
scientists to develop an agroclimatic classifica-
tion system for Asian rice-based  farming  in
1973. Their system was based on monthly
duration of rainfall above and below 50, 100
and 200 mm month–1.13 Two hundred millime-
tres per month for 3 months was deemed ade-
quate for one good rice crop, and for 5 months
for two crops if the first could be direct-seeded.
The Ilo Ilo site in the Philippines was chosen
because of its 5 months of 200 mm month–1

rainfall, and its traditional single crop. Within 2
years the entire area had gone to double-crop-
ping. Maps of climatic zones were subsequently
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created for Bangladesh, Indonesia and other
countries by L.R. Oldeman. This classification,
and its application to cropping systems work, is
described in detail in Harwood, 1979 (pp.
45–62)14. It eventually evolved into a classifica-
tion of cropping systems research and recom-
mendation domains15.

A second dimension to systems conceptual-
ization was according to ‘development stage’, a
dimension classified primarily by a farm family’s
degree of participation in a market economy16.
System design changes as cash flow and market
orientation change. Production systems go
through rather predictable changes in structure
as they shift from subsistence-oriented to a mar-
ket economy and then towards production in
support of an industrial economy17.

2.3.6 Modelling controversy

In early 1973 a major controversy engulfed the
programme. A review by the IRRI Board of
Directors made a strong recommendation that
systems modelling be used as a core for the pro-
gramme, and that a systems design expert be
hired. It was recommended that this work be
patterned after the systems modelling work sup-
ported by the Ford Foundation in Thailand and
being used at the International Center for
Tropical Agriculture (CIAT) in Colombia and
the International Institute of Tropical
Agriculture (IITA) in Nigeria. Gordon Banta
and I were adamant in our refusal to take this
direction, for several reasons:

● The three existing programmes were very
expensive, and did not seem to be producing
useful results.

● They used the mainframe computer hard-
ware and software of the day, which had
restricted capability and were unavailable to
non-computer systems scientists.

● Farmers allow no set of parameters to inter-
act over a wide enough range of conditions to
isolate response from ‘background’ noise.
Farmers, for example, diverted fertilizer to
other crops or switched from planting maize
to other crops at both high and low produc-
tive potential. Models could not be verified
with the computing capabilities of the 1970s.

The controversy, and the pressures for model-
ling, had subsided somewhat by the mid 1970s

as each of the other modelling efforts was
eventually terminated. The commitment
required to oppose allocation of major
resources to premature modelling may have dis-
tracted us too far from developing a conceptual
framework for cropping systems to underpin
modelling research in the future. We focused on
farmer-based testing, perhaps, with hindsight,
to the detriment of the upstream–downstream
balance.

2.3.7 Beyond modelling

The need for effective component technologies
quickly became a high priority in the Asian
programme. The availability of high yielding
crop varieties and of adequate seed for them
was of major importance to IRRI’s research in
the Philippines and to the network. The region-
wide collection and uniform trials of cultivars
of the major field crops had become a major
activity, and by November 1975 was given
high priority as an IRRI function by the
Working Group18. 

A second area of component technology
work was that of relay and intercropping. A
series of studies carried out at IRRI between
1972 and 1975 quantified the results from
alternative management practices. Relay crop-
ping was the easiest to document, producing
rather straightforward results for the timing of
overlap for various crops and was the most use-
ful information for Asian network collaborators.
Intercrop studies were more complex. We con-
centrated on combinations of maize, mung
bean and groundnut because of their yield
advantage, disease and insect control, and on
maize, upland rice and cassava for its nutrient
use characteristics. Three key points emerged:

● Relay intercrops of 2–3 weeks, under ideal
conditions for stand establishment, do not
effect yields of either crop, but management
of the overseeded crop will often be compro-
mised19.

● The land equivalent ratio (LER) – the
amount of land needed to produce in mono-
cultures the same produce obtained from
one unit of intercrop – began to be used in
IRRI literature starting with Bantilan and
Harwood, and Herrera and Harwood, both
in 197320.
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● Though an intercrop mix will overproduce
with a land equivalent ratio of up to 1 : 6,
the increased production is almost entirely a
result of the longer duration of cropping,
with the period of maximum competition
coming at a time when the lower-canopied
rice crop is least sensitive. Intercrops are
thus not physiologically more efficient than
a well-grown monoculture during the period
when the crops are together21.

Many relay and intercrop studies provided a
wealth of information on the possible role and
weaknesses of traditional practices in modern
systems, as well as an exciting context for grad-
uate research. However, they did not make the
major contribution that cultivar selection, dis-
tribution and testing was to make to Asian agri-
culture.

By 1974 the IRRI programme had shifted in
a major way to focus on a few carefully selected
outreach sites in the Philippines, selected
according to agroclimatic zone classification
and farming system type. All had systems ori-
ented towards a market economy and all cov-
ered at least three townships within the same
zone. Research staff took up residence and pro-
tocols were developed for rapid site characteri-
zation, research problem identification and
conduct of trials. As the Asian network was
formed the procedures became more and more
a product of Asia-wide discussion22.

Training programmes began in the late
1960s to train field workers on agronomic tech-
niques for maximum cropping. By 1975 these
had evolved into the IRRI 6-month course for
‘site coordinators’, covering five general areas;
cropping systems concepts, site selection and
operations, site characterization, economic
analysis and statistics, component production
technologies and extension methods. Degree
training was carried out at the University of the
Philippines, Los Baños.

2.3.8 Conclusion

Bradfield’s contribution to cropping systems
work has been enormous in its demonstration of

the design of integrated systems. The greatest
subsequent impact of the programme of the
early 1970s was its network operation with buy-
in by national programme leaders. Generations
of site coordinators trained in the programme
were to become national research directors in
many countries. Having an IRRI core set of sites,
and intensive crop rotation experiments both at
IRRI and other sites, has provided the backdrop
for training in production methodologies as well
as site and programme management.

With 20 years of hindsight, there was one
major weakness in the programme. We did not
make progress on a conceptual framework for
use in the ex ante determination of systems
change. This would have required more
extended periods of interaction among senior
national research scientists. For such a frame-
work to have been successful, it, like the site
research methodologies which were produced,
would have been collaborative in development.
Improved component technologies, effectively
targeted through systems understanding, will
be the building blocks for future change. The
major resource allocation problem which faced
systems research in the 1970s, as it does now, is
that systems understanding is one step removed
from actual impact, and is not as obvious in its
contribution to eventual improvement. Systems
understanding in turn, requires knowledge of
process-level functions of social, economic, bio-
geochemical and crop and animal physiology
dimensions. Science is moving towards defini-
tions of many of those functions, but our grasp
of many of the key pieces is, even today, quite
qualitative23. 

Credit for changing rice production in Ilo Ilo,
in the Philippines, from 2 to 10 t ha–1 year–1

went to the newly introduced rice varieties, not
to the systems understanding which brought
them there. This dilemma remains with us 20
years later. But farmers and researchers alike
need such understanding to help guide change
in a world where the pace of change is engulf-
ing us all, sometimes moving us away from the
best interests of farming families, environmen-
tal health and economic stability.
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2.4.1 Introduction

My first professional work experience was as a
full-time researcher linked to the Institute for
Agricultural Research (IAR) at Ahmadu Bello
University (ABU) in northern Nigeria. In 1965,
a rural sociologist, a human geographer and
myself were appointed to staff the Rural
Economy Research Unit (RERU). The Unit had
been set up with a substantial Ford Foundation
grant to catalyse and support interdisciplinary
social science research in the rural areas cov-
ered by IAR’s mandate. IAR already had a well-
deserved reputation in technical research and
was well staffed with a highly motivated and
qualified cadre of scientists. The rural sociolo-
gist, B.J. Buntjer, and myself were, however, the
first social scientists appointed by the Institute
and we enjoyed a great deal of freedom in
designing and carrying out a social science
research programme. 

2.4.2 Early impressions

In retrospect two important initial impressions
influenced my future career, and hopefully
blunted my potential arrogance as a young,
freshly trained PhD student with all the
answers to the problems of agricultural devel-
opment. The first was surprise at comparing
what was happening on the research station
with what farmers were doing on their own
fields. The experiment station research plots
were largely well tended and weed free; the
crops were invariably vigorous and grown in
sole stands. In contrast, just outside the experi-
ment station fence, farmers’ crops were usually
grown in mixtures, were very variable as to
vigour and sometimes suffered from competi-
tion with weeds. Since the experiment station
had been there for almost 50 years, the ques-
tion that immediately came to mind was why
none of the results or lessons from the research
station had ‘rubbed off ’ on neighbouring
farms. The second impression was the high
quality of the scientific capacity represented in

IAR, and a strong desire not to alienate these
colleagues. Developing credibility as social sci-
entists within what was historically a technical
research institute, was crucial. We managed to
develop a research programme that was not
confrontational. In retrospect, this was perhaps
lucky. During the 11 years that I was associ-
ated with IAR on a full-time basis there were
never any real antagonisms from the technical
scientists. They were also searching for ways to
make research relevant to the needs of the
farmers in the region. Although I cannot speak
for my colleagues in RERU, I suspect they had
similar impressions, since I do not recall any
disagreements with the approach we laid out
for our work. 

2.4.3 A work plan for RERU

The basic work plan which began under RERU
was continued under the Department of
Agricultural Economics and Rural Sociology –
which I headed for about 8 years. It concen-
trated almost exclusively on micro-level studies,
and was divided into four phases as follows1:

● Positive phase – determining what farmers
are doing.

● Hypothesis testing phase – determining why
farmers do things in the way they do.

● Normative phase – determining what farm-
ers might do.

● Policy phase – determining how the changes
suggested under the normative phase could
be brought about. This also could involve
consideration of the hypotheses tested to
determine whether the suggested policy
changes would conflict with farmers’ rea-
sons for doing things in the traditional way.

Much of the research work during the period
1965–71 concentrated on the first two phases.
With the foundation derived from these ‘basic
studies’ emphasis shifted towards ‘change stud-
ies’ concentrating on the second two phases.
The experiences in the ‘basic study’ phases led
to my questioning a ‘top-down’ approach to
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developing technologies for illiterate limited-
resource farmers. An appreciation of the com-
plexities of developing a process for improved
technologies for such farmers evolved in the
course of the ‘change studies’.

2.4.4 Cost-route survey methods

The ‘basic studies’ were a series of studies in
10 villages in four different areas of northern
Nigeria. Sample farming households were
interviewed twice weekly to obtain a detailed
picture of the stock and the flow of inputs and
outputs relating to the farm family and their
business. Spending considerable amounts of
time in the field with farmers to administer
these very complex and detailed surveys
helped boost the credibility with the technical
scientists in IAR. After some time, however, I
developed three main concerns about the cost-
route methodological approach being used in
the early surveys: 

● They were very costly in time and other
resources, not only in terms of the data col-
lection phase but also in terms of analysis.
In fact it took 8 years for the results from one
set of village studies to be finally distributed.

● Much of the data collected were never com-
pletely analysed or exploited. Legitimate
questions could also be asked about combin-
ing in the same analytical framework some
variables measured accurately and others
for which only very inaccurate estimates
were available. Unfortunately, in the field sit-
uation, the criterion for how accurate the
data were was often dependent on how easy
it was to collect, rather than the degree of
accuracy required from the point of view of
analysis.

● The commitment required for such studies
and to ensure complete farm records, often
meant sacrificing spontaneous interaction
with farmers. Thus the farmer tended to
become an object from which data were
extracted, rather than a colleague from
whom one can learn. 

The major limitation of dependence on extract-
ing data from farmers via enumerators was
brought home to me when, after years of
painstaking data collection and analysis, I con-

cluded farmers were rational in growing crops
in mixtures2. I then thought, ‘Why don’t I ask
farmers why they grow crops in mixtures?’
After 1 week I obtained answers similar to those
from the detailed surveys. Unlike Mike Collinson
who learnt much earlier, it took me some years
to develop a healthy scepticism for detailed farm
management cost-route surveys, and to learn to
place greater reliance on meaningful direct
interaction with farmers. One of my most vivid
memories of this development was a particu-
larly interesting discussion with a farmer who
explained in great detail why he grew certain
crops in mixtures. He had, for example, recog-
nized the beneficial effect of mixing cereals and
legumes, although of course he did not know
about the nitrogen fixing qualities of the latter.
However, his keen visual and mental percep-
tions greatly impressed me, convincing me that
the skills and experiences of farmers should
somehow be put to constructive use in the
search for improvements. 

Important lessons were learned during the
data collection and analysis stages which have
had a major influence on my evolution towards
advocating a farming systems approach. Four of
these lessons were:

● It is vital to try to understand the farming
system with which one is working. This can
only be done in the field through interacting
with those responsible for operating that sys-
tem. If this is not done then there is a real
danger of misleading interpretations with
‘outside’ eyes.

● There was great heterogeneity in the com-
plex farming systems being implemented
because of differences, not only in the bio-
physical factors, but also in the socioeco-
nomic factors, faced by different farming
households. The strategy of recommending
blanket technology packages did not, there-
fore, seem relevant. 

● I also developed a healthy respect for the
farmers’ skills in operating in such complex
production environments and for the ratio-
nality of their behaviour. Examination of
issues relating to mixed cropping in particu-
lar, influenced my rapidly developing respect.

● Because of the seasonal nature of rainfed
agriculture in northern Nigeria, labour
shortages at certain times of year were the
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norm. At the same time, few improved tech-
nologies were used. Access to, and availabil-
ity of, purchased inputs was very limited.
Given these constraints and realities were
the technologies being recommended at the
time likely to be relevant?

2.4.5 Evaluating technologies with farmers

The knowledge and impressions built up during
the ‘basic studies’ led naturally to the next step
of evaluating, with farmers, some technological
packages being recommended by extension
from work done at IAR. This involved farmer
volunteers testing technological packages for
sorghum, maize, cowpeas and cotton, in a
farmer managed and farmer implemented
(FM/FI) mode. Detailed records were kept as
farmers grew test plots and compared their
results with their own adjacent control plots.
Again this was a major learning experience
and, in addition to reinforcing many earlier
insights, produced new ones.

Very few farmers tested the packages in the
way researchers had intended and many devi-
ated significantly from the recommended meth-
ods. Sometimes they were unable to do exactly
what was recommended because, for example,
labour was not available for weeding when it was
required. However, deliberate decisions were
made to deviate, with some giving priority to get-
ting food crops established before planting cot-
ton, for example. Because of these deviations I
was constantly consulting with technical scien-
tists on the next best alternative for the farmers.
For example, should a top dressing of fertilizer be
put on the field if the weeding operation was
inadequate? This later led me to argue for recom-
mendations to specify the best stepwise adoption
if a technology package is involved. I also argued
that recommendations should include condi-
tional and targeting information giving guide-
lines about what would be best to do if deviations
occur, and for what types of situations the rec-
ommended technology would be most suitable.
The objective was to make the recommended
technologies at least partially relevant to as
many farmers as possible, and to exploit to the
maximum extent, the expertise and knowledge
of the technical scientists themselves.

The evaluation criterion in developing the
technologies on the experiment station centred

on yields per hectare which was often incom-
patible, or at least not completely congruent,
with the criteria used by farmers in their fields.
Given the importance of labour as a resource in
the seasonal agricultural cycle, the package
only increased the value of returns per unit
area and per unit of labour used when applied to
maize – not a major traditional crop. The other
packages increased the net return per unit area
but not the return to labour3. In retrospect, it is
not surprising that later, when the World Bank
appeared with their integrated rural develop-
ment projects – with efficient input distribution
and product marketing systems – maize areas
expanded and production increased dramati-
cally4. These area increases occurred largely at
the expense of sorghum and even legumes. The
obvious lesson from this was that irrelevant
evaluation criteria on experiment stations
inevitably lead to the recommendation of irrele-
vant technologies.

Given the somewhat negative connotation of
such findings there was the possibility of con-
frontation between the social and technical sci-
entists. Given the years of effort the technical
scientists had spent developing the technologies
this would be understandable. To safeguard
against possible confrontation, efforts were
made to consult technical scientists before the
testing programme was implemented. The most
rewarding experience was working with the
cotton scientists who showed a definite desire to
collaborate actively to test their technological
package with farmers. This, as it happened, was
very significant because the recommendation
called for early planting of cotton to maximize
cotton yields. Within 1 month of collaborating
in the field the cotton scientists realized this was
an unreasonable expectation. This led to very
constructive collaboration between the techni-
cal and social scientists. Consequently, the
potential value of later planted cotton was
examined, together with replacing the water
demanding and labour intensive spraying sys-
tem with an ultra-low volume (ULV) (i.e. oil-
based) insecticide spraying regime5. These
experiences taught us to consult before embark-
ing on something that might be sensitive to oth-
ers and, if possible, to collaborate actively with
the other parties so that the eventual findings
are more acceptable. If progress in meeting the
needs of farmers was to occur, I became
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increasingly convinced that technical and social
scientists had to collaborate. This also stemmed
from the realization that evaluating anything
effectively on the experiment station that was
not technical in nature was difficult for scien-
tists. Evaluating yields in terms of per unit of
area is, therefore, much easier than in terms of
per unit of labour.

Perception of the huge gap between what
technical scientists do and can do on the experi-
ment station and what farmers do, and can do,
on their farms, led to a conviction that major
changes were necessary in the way in which
technologies were designed and evaluated. This
conviction became focused on the notion that
continued ex post evaluation of technologies by
social scientists was not very efficient, and
could, in fact, be considered counterproductive.
Instead, attention needed to be focused on inter-
disciplinary collaboration between technical
and social scientists to develop and evaluate
technologies in more of an ex ante operational
mode. It was also becoming obvious to me that
farmers had to become actively involved in that
process, because of the intimate knowledge
they possessed about local production environ-
ments and the fact that they could actively and
constructively contribute to the development
and evaluation of relevant technologies. These
convictions were supported and nurtured by
two other influences. One was a growing
awareness that workers in other areas were also
going through something of the same transi-
tion. For example, I remember being particu-
larly impressed with some of the work of the
Unite Experimentales in Senegal with its philos-
ophy that one learns through ‘perturbing’ the
system. And in the early 1970s I became a
member of the Asian Cropping Systems
Network, coordinated by IRRI, which resulted
in very useful trips to Asia where the same
issues were under discussion.

2.4.6 Reflections

Looking back, the 11-year experience at IAR
was truly rewarding and I now realize that, in
many ways, what was happening there was

ahead of its time. There was little confrontation
between the social and technical scientists and
the working climate was open to changes.
There were, for example, formal annual meet-
ings between scientists and extension staff to
discuss research programmes and results.
During the early 1970s the research pro-
grammes were reorganized into multidiscipli-
nary commodity/subject matter teams
(including a farming systems-based team), and
experiment station research work started on
mixed cropping. The working environment into
which the social scientists were introduced in
the mid 1960s was, therefore, supportive rather
than antagonistic, enabling their contribution
to be nurtured – a unique opportunity for those
of us there at the time.

Perhaps the final step in embracing the
farming systems approach came from a Ford
Foundation farming systems workshop hosted
by the Institut d’Economie Rurale in Bamako,
Mali, in mid 1976. That workshop was signifi-
cant for at least three reasons. The first was that
it accepted that the description of farming sys-
tems should be viewed as a means to an end
and not an end in itself. The second was that the
workshop developed and approved an analytical
framework6 to improve the efficiency with
which relevant improved technologies are
developed and evaluated. That analytical frame-
work, still in use today, was first drawn on a
bedsheet, compliment of the Hotel de l’Amitie!
The third was that this was called ‘the farming
systems research approach’, the first time I per-
sonally recall this label being used. 

Obviously since then, as a result of inter-
acting with many farming system practition-
ers, nearly 9 years of further field experience
in Botswana, and many short-term assign-
ments in different parts of the world, my per-
sonal evolution in the application of the
farming systems approach has continued.
However, the basic principles that I embraced
during the early years of my career are still as
valid today. Perhaps the most important of
these principles has been the belief that the
farmer should be, and has a right to be, at the
centre of the stage.
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2.5.1 Introduction

Two long periods of my professional life were
devoted to FSR. The first, from 1960 to 1971,
including nearly 10 years in Tanzania, focused
on understanding the adoption of technologies
by smallholders. The second, from 1975 to
1987, based in Kenya with CIMMYT, focused
on institutionalizing FSR-based on-farm
research in eastern and southern Africa. The
first phase provided the conviction for the sec-
ond, so I dwell on the 1960s in this description.

In 1961 I started my first career job at the
Western Region Research Centre, Ukiriguru, in
the north-west of Tanzania – then Tanganyika
– joining a dozen ‘hard’ scientists; in plant
breeding, agronomy, pathology, entomology
and soil science, all trying to raise crop yields.
Most were working on cotton, the main
regional cash crop, others on important food
crops, such as maize and rice, which were also
sold in local markets. My task as the first social
scientist on the research station (and, as it
turned out, the first in the agricultural research
institutions of East Africa) was to document the

priorities of the farmers of the region and how
they used their resources to meet them. 

2.5.2 Professional baggage

I brought to the work a professional baggage
acquired in UK universities. This baggage
included the research and extension approach
then used in the UK Farm Management Service
in which constraints on the performance of the
individual farm were identified by comparing
data for that farm to standards for a group of
farms of the same type1. In the late 1950s
whole farm planning had just found a niche in
the farm management arsenal. In 1958 in the
USA Heady and Candler2 detailed the applica-
tion of linear programming (LP) to farm plan-
ning. Five years later, Clayton provided an early
example of its use in peasant agriculture3. 

Both approaches involved a farm manage-
ment professional in one on one contact with the
individual farmer, to collect data for analysis
and to give advice. Earlier work in farm manage-
ment in developing countries was limited. In
1953 Jolly began to plan and develop holdings
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2.5 MY FSR ORIGINS
Mike Collinson

My involvement with the scientists on the research station impressed on me the overwhelming need to
understand small farmers whose objectives clearly differed from those of crop researchers. They also differed
from the objectives of commercial farmers, whose motivations underpinned the conventional western
approaches to farm management.



for small resource-poor farmers by helping
selected families to build up ‘Unit Farms’ under
controlled conditions at the college campus in
Trinidad. Surveys of small farmers in the 1950s
were being pioneered by Morgan-Rees in
Zambia and Edwards in Jamaica; the only for-
mal attempts I was aware of to bring farm man-
agement principles to the improvement of the
small-farm sector in developing countries.
Beyond conventional farm management, stud-
ies by anthropologists such as Richards in
19394, Conklin in 19575, and De Schlippe and
Batwell in 19556 had convinced me of the
value of understanding small farmers’ systems.
Jolly’s work in Trinidad also proved particularly
valuable to my research in Tanzania in an
unexpected way and I return to this.

2.5.3 Conventional methods in crop
improvement

My involvement with the scientists on the
research station impressed on me the over-
whelming need to understand small farmers
whose objectives clearly differed from those of
crop researchers. They also differed from the
objectives of commercial farmers, whose moti-
vations underpinned the conventional western
approaches to farm management. Three aspects
stood out:

● In the early 1960s, and in many communi-
ties today, cash income could not guarantee
command over food supply. For most families
food marketing was essentially local. In a bad
year there was scarce food at home and noth-
ing to buy in the local market. Family priori-
ties were for a combination of foods produced
on the farm itself that was reliable day in day
out. These food security priorities dominated
farm decisions on resource allocations. 

● Small farmers managed the full range of
external uncertainties; weather variation,
degrading land, pests and diseases and unre-
liable markets and prices, not through the
protective devices available to commercial
farmers, such as insurance, but through
their own enterprises and husbandry prac-
tices. Fully exposed to this diversity of uncer-
tainties they used the production strategies
evolved by their culture for survival. 

● Small farmers using hand hoes, and even
those using oxen for ploughing, have very

limited power at their disposal. The returns
to spending limited cash on increased power
to extend the area cultivated were, and are,
often better than the returns on purchasing
inputs to intensify production on the exist-
ing area, especially given the vagaries of
input supply, and the physical difficulties in
procurement. 

These three aspects in particular caused me to
reflect on the commodity approach to crop
improvement on the research station. The sci-
entists there, in the classic reductionist tradi-
tion, were trying to identify the best germplasm
and best husbandry to maximize yields of their
commodity in the conditions particular to west-
ern Tanzania. Many characteristics of classical
experimental methods and of research station
operation isolated their results from the real
world of the small farmer, and the current prac-
tices of those farmers were never the context in
which the recommendations were identified.
The criteria used by farmers in evaluating rec-
ommendations were rarely compatible with
higher physical yield per unit area of land
monopolizing the attention of the scientists.
Heavy machinery on the station meticulously
prepared the fields, creating a tilth impossible
for the hoe to achieve. Machinery meant that
acres could be prepared and sown after each
planting rain, while farmers might be limited to
the half acre their family could prepare and sow
in the 2 or 3 days following that rain. Unlimited
and unrecorded labour tended the experimental
plots and high levels of non-treatment variables
allowed the full expression of differences
between treatments, yet created a multi-compo-
nent technological package. Both non-treat-
ment and treatment variables were usually new
technology components as far as the farmers
were concerned. Each one used their labour or
cash in new ways and, through clashes with
other enterprises competing for these resources,
often jeopardized the family’s priority – an
assured, preferred food supply. 

There was a stark contrast between the
sophistication of design and statistical analysis
for experiments, the ad lib resources used for
their management, and the all too common
irrelevance of the criterion for evaluating the
results. Cotton research dominated the station
and had first priority for equipment as the sea-
son started. Because of the threat of American
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bollworm building up on early-planted maize
and migrating to the cotton crop, maize plant-
ing experiments on the station were delayed
until some 30 days after cotton establishment.
Farmers, in contrast, wanted a supply of new
season food flowing from the farm as soon as
possible. They enjoyed fresh maize, and, in years
following bad harvests, their only option was to
buy it locally at four times the normal price. I
tried to highlight this kind of dilemma in an
article I wrote in 19687 focusing on the then
current recommendation to farmers to use their
limited cash to purchase fertilizer for cotton. I
argued that farmers in western Tanzania would
gain more from fertilizing their maize and
growing a smaller area to meet their fixed
needs, thereby releasing labour to plant a larger
area of earlier cotton. The systems perspective
was nicely illustrated; the benefits from putting
fertilizer on maize came from a larger acreage of
cotton, and an increase in yields from planting
some of it earlier. 

The whole issue of evaluation criteria
among small semi-subsistence farmers demon-
strates a gross irrationality in the application of
science which unfortunately still prevails. The
social sciences remain a rarity in most agricul-
tural research institutions. Where they have
found a niche they are still fighting an uphill
battle to influence the technical establishment
to modify the traditional research process. 

2.5.4 A trial farm

In 1962, following Jolly, I established a ‘trial
farm’ on the research station operated by a local
family and managed between the farmer and
myself with advice from the station scientists8.
It proved to be the greatest single influence in
changing station scientists’ attitudes towards
small farmers and their systems. In the first
year I discussed with the family their food pref-
erences and the quantities they would need to
feed them through the year. They would grow
maize, rice, cassava, sweet potato, cowpea,
groundnut and pumpkins for food, and cotton
for cash. I turned to the scientists for the best
way to grow these crops. The most striking
aspect of their recommendations was that every
commodity researcher expected his crop to be
planted immediately after the onset of reliable
rains – typically the first week in December. I

pointed out that it required some 18 man days
to prepare and plant an acre of seedbed with
hoes. With less than two labour units, to pre-
pare and plant the 3 acres needed for food crops
would take 3–4 weeks and the 2.5 acres of cot-
ton planned would also take 3 weeks. I asked
the scientists to agree which crops the farmer
could delay planting with least compromise on
yield potential. Their responses were all the
same: ‘any other – but not mine!’

The trial farm adopted farmers’ priorities as
a starting point. During its 5 year life it
required huge compromises on best practice for
any single commodity in order to accommodate
the farmers’ cash and labour resources.
Nevertheless, in its first 3 years it provided
returns to available labour 250–300% higher
than those of the average local farmer and
150–200% higher than those of the best 30%
of local farmers. It was an education for me and
for all the scientists on the Centre. The com-
promises, however, caused reflection and exten-
sive controversy on future priorities:

● Which crops had the greatest tolerance for
delayed planting?

● Was there diversity in varietal tolerance to
delayed planting within species which the
breeders could exploit?

● Identifying shorter-term materials for crops to
be planted later in the 6-month rainy season.

The strong and well-established interactions
between time of planting, variety, plant density
and fertilizer levels also demanded a re-exami-
nation of husbandry practices for crops for
which planting was delayed.

It was years before these research themes
were taken up, for example, with maize, sun-
flower and cassava in eastern and southern
Africa. Even today it remains difficult for many
plant breeders to accept that it may be better for
the farmer to grow a maize with a shorter
maturity period and lower yield potential:

● If it allows new food supply earlier in the
season from the farm.

● If it allows a second crop to be planted.
● If it allows an extra field to be planted to

maize months after the start of the rains
when earlier planted fields have suffered for
one reason or another. 
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2.5.5 Scarce professionals and countless
farmers

I started by applying the cost-route approaches
to survey learned in university but was brought
up short by early experiences in my own work
and exposure to wider efforts to develop small-
holder agriculture in the early 1960s. An early
lesson came from the breakdown of the Village
Settlement Scheme introduced by the
Government of Tanzania and the World Bank in
1964. An International Bank for
Reconstruction and Development (IBRD) report
to the Tanganyika Government in 1960 listed
the entire graduate strength of the Tanzanian
extension services as 58 people, and advocated
new approaches to improve their effectiveness.
The scheme which emerged proposed 69 settle-
ments with an average of 250 families in a vil-
lage and machinery provided to work the
2500–3750 acres planned for growing village
crops. After implementing seven of the settle-
ments it was clear that the management needs
of 69 such villages would drain all the graduate
and diplomate staff from the ministries’ exten-
sion services. This scheme would have focused
the nation’s entire professional manpower on
some 15,000 families – a small proportion of
even the annual increase in the rural popula-
tion. Further, the special circumstances within
these schemes, particularly the full tractor
mechanization of cultivation, implied that the
innovations would be irrelevant to the rural
population at large. 

My involvement with these schemes crystal-
lized a key dilemma in evolving an approach to
small-farmer improvement. The scarcity of pro-
fessional manpower and the large numbers of
small farms precluded one on one interaction
between professional and farmer. It ruled out
the conventional approaches used by farm
management professionals for farm family
income improvement in the USA and the UK.
The large number of farmers, the diversity of
farms and their small size with low levels of pro-
duction, limited the returns from investment in
professional time to improve individual farm
units. This pushed me towards faster and
cheaper methods of data collection. I was seek-
ing wider coverage with sufficient accuracy to
understand farmers’ aims and the way they
used their resources to achieve these. The
search had four phases.

2.5.6 Lowering the cost of understanding
small farmers

An initial concern was with stratification.
Common practice in survey work in the early
1960s was to stratify on the basis of adminis-
trative areas; districts or ginnery zones; units
for which official decision making was already
institutionalized. In western Tanzania most
farming systems were providing full family
subsistence. However, the dominant starch
staple differed widely: maize, plantain, cas-
sava, rice or sorghum, from one area to
another. The main starch staple usually occu-
pied as much as 70% of the area cultivated
and absorbed most of the labour. The crop cal-
endar, cultural practices, and therefore
resource demands, differ across these staples
and each system had to be sampled separately
to avoid confounding an understanding of
farmers’ priorities, strategies and production
decisions. This began a search for cost-efficient
ways to identify a typology of farms. 

An early preoccupation in data collection
was to get away from expensive cost-route stud-
ies in which the measurement of production,
expenditure and labour use dominated survey
design and analysis, requiring frequent visits to
each farm in the sample to collect daily data.
The issue was the trade-off between visit fre-
quency and data accuracy. Sixty observations
within a farming system consistently gave an
acceptable sampling error which could be man-
aged with a degree of information about the
population being surveyed – the real issue was
observational or enumerator error.

In the course of some 20 field surveys on
small farmers between 1961 and 1966, I incor-
porated a series of data collection experiments
for important parameters. Collection intervals
ranged from daily to yearly visits by enumera-
tors and different intervals were used with dif-
ferent samples, sometimes subsamples from the
same population. My guidelines for the experi-
ments came from Zarkovich9 whose later char-
acterization of data as ‘events’10 brought clarity
to a complex issue. He drew a distinction
between regular and irregular events, and
between frequent and infrequent events. He
concluded, particularly for regular events, that
respondents often answered out of experience
rather than recalling the specific event.
Exploiting this idea, I paid more attention to
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labour data. All new technologies, through
changes in timing or the intensity of labour
required, have important implications for
labour redistribution. Consequently they impact
the priorities of farm families which dictate the
existing patterns of labour use. Data collection
experiments showed that drawing on farmers’
knowledge gave rates of work per unit area on
the main crop operations not significantly dif-
ferent from labour rates based on frequent visit
data collection techniques11. 

In the single visit method each main enter-
prise was covered separately. The farm family,
with the women responding for the operations
for which they were responsible, took the sur-
vey enumerator to a field previously planted
with a crop for which labour data was needed.
The enumerator measured the field. Standing in
the chosen field, families were first asked to cal-
endar the operations done on the specified crop
in this field in a typical year. Then a sequence of
three questions was asked about each operation
from the beginning to the end of the season:

● Which members of the family, and/or hired
labour, would normally work on this opera-
tion?

● For each worker, what time would work
start, what time would it finish, on a typical
day while working on this operation?

● With this group of people working, how
many days would it take to finish the opera-
tion on this field?

The method provided labour data in a single
visit to the farm. Variation was relatively low,
and 30 observations within a farming system
gave sufficient accuracy, allowing coverage of
the five or six main enterprises by enumerating
two or three on each of the 60 units within the
sample. The data were used to build a labour
calendar for the farming system to evaluate the
impact of new technologies on labour distribu-
tion and on family priorities, including food
supply, reflected by this allocation of labour.
Later work for the World Bank12 confirmed that
farmer estimates, properly enumerated, are as
accurate as crop cutting for the measurement of
production levels. 

Despite relatively cheap collection tech-
niques, returns to labour are still largely
ignored in evaluating potential innovations.
The farmer’s bottom line is a reliable, year in

year out, return to household labour, even
where land is very limited.

As survey experience accumulated it became
clear that, within a farming system, there were
many attributes common to the population as a
whole. Often culturally determined, these
attributes could be investigated by discussion
with individuals, or with groups of farmers.
Describing these attributes gave an understand-
ing of the important dimensions of the system,
as well as insights for better planning of more
formal surveys. The ‘pre-survey’ evolved13.
Informal but carefully organized interactions
with relatively few farmers provided qualitative
information on a wide range of attributes of the
farming system. These included the crop calen-
dar, husbandry methods, rotational practices,
changes in enterprises, land acquisition and
tenure rights, preferred dishes and their substi-
tutes, seasonal eating patterns and obligations
to the community with respect to land, labour
and livestock. This pre-survey evolved into the
informal survey which was developed in FSR to
provide a qualitative understanding of the farm
as a whole, often as the foundation for soft sys-
tem modelling14. 

2.5.7 Technology adoption by small farmers

In 1970, after almost 10 years’ work in
Tanzania, I went back to the UK, to the
University of Reading to do a PhD. Using a lin-
ear programming package I modelled a farming
system for which I had 3 years of detailed data.
The 32K Elliot computer used batch processing
and occupied two rooms in the applied statistics
department – very different from today’s laptop!
My initial aim was to let traditional farm enter-
prises and improved enterprises, based on
research results, compete for farmers’ resources
to best satisfy family food and cash priorities:

● Preferred constituent foods to be mixed in
dishes favoured in different seasons. 

● Preferred, in-season fresh foods supplied
direct from the field.

● Insurance foods (cassava, sweet potato)
grown to manage the risks of preferred food
failure.

● Cash.

Optimizing the model offered a 300% rise in
cash income. Yet it was clear that the manager-
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ial changes in the farm system required for this
improvement were hugely complex and, given
the limited information on season-to-season
replicability of the results of the improved tech-
niques, the results were also uncertain. For me
the revelation was the fact that although I now
had a target, an optimal system which looked
good, I also had two far more complex questions
to work on:

● What sequence of innovations would allow
farmers to improve on their current system,
move towards the target system, and mini-
mize the risks of family food scarcity? 

● Would the target remain the same as farm-
ers progressed towards it? 

Acknowledging the dynamics of both food and
cash-crop markets, the answer to the second
question had to be no.

2.5.8 Conclusions

That work left me with the conclusion that the
optimal system is an illusion. The key chal-
lenges were to identify the immediate steps for-

ward that would be most acceptable to farm-
ers15, identify homogeneous groups operating
the same system to use scarce R & D resources
efficiently, and to find cost-effective methods in
understanding farmers’ systems.

I came to FSR as a result of the shortcom-
ings of my original professional baggage when
faced by the circumstances of African small-
holders. By the early 1970s I was confident the
approach would have an important future16

and determined, under a CIMMYT umbrella, to
promote an FSR-based approach to technology
development in eastern and southern Africa.

Recalling this history brings me back to a
question posed in introducing the book: over a
generation later how do African, Asian and
Latin agricultural professionals differ in the
tools they now bring to the job? Furthermore,
are they better equipped? If so, can some of the
improvement be attributed to the FSR move-
ment? Where today’s professionals are not bet-
ter equipped, does the problem lie in FSR itself
or in prevailing institutional conditions? Many
of the other contributions in this book shed
light on this important and ongoing issue.
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Chapter 3

FSR – Understanding Farming Systems

3.1 FSR’S EXPANDING CONCEPTUAL FRAMEWORK
Robert Hart

If concepts are generalizations, a conceptual framework is a set of interconnected generalizations.
Agreeing on a conceptual framework is one of the most difficult aspects of interdisciplinary research,
and farming systems research is no exception.

3.1.1 Introduction

Biological scientists, social scientists, farmers
and policy makers all view the same reality
from different perspectives. When farming sys-
tems research (FSR) was just getting started,
newly formed interdisciplinary teams spent a
long time agreeing on a common conceptual
framework. Researchers who followed used the
existing frameworks as a starting point and
adapted them. Each new initiative brings
together a new team that is never completely
satisfied with past efforts, and a new conceptual
framework is developed.

This chapter is a subjective retrospective,
analysing the evolution of the conceptual
frameworks that guided the research and
development processes I observed at first hand.
It is biased by my own disciplinary back-
ground in ecology and agronomy and, of
course, by the approaches taken by the inter-
disciplinary teams with which I have worked.
Specifically I should note the influence of
colleagues at the Centro Agronomico Tropical
de Investigacion y Ensensana (CATIE), the
Caribbean Agricultural Research and
Development Institute (CARDI), Winrock
International and the Rodale Research Center.
The conceptual frameworks that my
colleagues and I constructed were strongly

biased towards an ecological perspective. The
frameworks we constructed were never static
and were constantly evolving, even over the
life of a given project. 

Three general tendencies are obvious: 

● There has been an expansion in the scale of
the target systems from an early emphasis
on crop populations towards a later interest
in farm system and watersheds.

● There has been an expansion in the criteria
used to evaluate system performance from
an early emphasis on productivity towards a
later interest in stability and criteria related
to sustainability.

● There has been an expansion in the target
beneficiaries from an early emphasis on
‘small farmers’ towards a later emphasis on
women and gender issues, urban as well as
rural poor and the current interest in sus-
tainability and the benefits that will be
received by future generations. 

These three tendencies are summarized in
Table 3.1.1 and described in detail in the first
three sections of this chapter. In the fourth
section I have tried to analyse the operational
implications of this expansion of the concep-
tual framework used to guide the different FSR
initiatives. 
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3.1.2 Expanding target systems

FSR has many mothers. Social scientists, ecolo-
gists and agronomists all have a legitimate
claim to having played a role in its conception.
Some people are likely to cite the influence of
anthropologists and agricultural economists
who in the 1960s highlighted the fact that
many traditional farmers manage complex
multi-species cropping systems – for example
Norman, 19681. Others will note the role of
ecologists and agroecologists who pointed out
the virtues of higher diversity – Margalef, for
example, in 19682. 

Agronomists working with perennial crops
and pasture species had been interested in multi-
species cropping systems for many years. In the
1960s and early 1970s there was a dramatic
increase in interest in annual crop-based multi-
species cropping systems and hundreds of agro-
nomic papers on intercropping were published.
But financial support for this type of research
was, in general, limited because the multi-
species cropping systems used by resource-poor
farmers were viewed by many mainstream
development institutions as part of the problem,
contributing to low farm-level productivity. This
changed dramatically when Richard Bradfield
began his research with multiple cropping sys-
tems at the International Rice Research Institute
(IRRI)3. His prior international reputation as a
soil scientist helped to legitimize research on
multi-species cropping systems and donors
began to provide the type of financial support
needed for interdisciplinary research. 

In the 1970s most cropping systems teams
were looking at two-crop systems like

rice/wheat rotations and intercropped maize
and beans. Today the emphasis is on the analy-
sis of complex watershed-level systems. This
expansion in FSR’s conceptual framework was
no orderly chronological expansion in the limits
of the systems under consideration. Naturally,
while many people were doing plot-level
research with ‘simple’ cropping systems, others
were analysing watershed hydrology and
regional land use patterns. But in most cases,
even though this research with larger systems
was going on concurrently, FSR teams doing
the plot level on-farm research in the 1970s did
not include these larger systems within their
conceptual frameworks. 

But the expansion in system scale was not
completely unsystematic. A common character-
istic of the conceptual frameworks of many
cropping system research initiatives was an
emphasis on the hierarchical relationship
among systems. This seems to have occurred
independently in different countries – unsur-
prising given the importance of the concept of
hierarchy in systems theory. The authors who
most stressed the importance of hierarchy as an
organizing principle were, perhaps, Gordon
Conway4, Louise Fresco5 and myself 6. Many
cropping systems teams conceptualized crop-
ping systems as subsystems of farms, that
could, in turn, be viewed as subsystems of com-
munities or watersheds or subregional systems
functioning within the larger national and
global systems (see Fig. 3.1.1). It was almost
inevitable that once researchers started to see
the importance of understanding the suprasys-
tem in which their target system functioned,
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Table 3.1.1. Changes in the FSR conceptual framework.

1970s 1980s 1990s

System scale Cropping systems Cropping systems Cropping systems
Livestock systems Livestock systems
Farming systems Farming systems

Community systems
Watersheds

Performance criteria Productivity Productivity Productivity
Stability Stability

Sustainability

Target beneficiaries Small farmers Small farmers Small farmers
Women Women

Next generation



they would begin to ‘climb’ the systems hierar-
chy ladder in their quest to understand the
environment determining the structure and
function of their target systems.

Cropping systems
Even after many years of cropping systems
research, it is still not always clear how different
FSR teams defined a ‘cropping system’. The two
most common approaches were: 

● To limit the components of a cropping sys-
tem to the crop plant populations that inter-
act in space or time.

● To include within a cropping system, in
addition to the crop populations, the soil and
soil organisms, weeds, insects, pathogens,
etc., that interact with the crops. 

The first approach evolved mainly from crop
physiology and autecology. The second evolved
out of ecosystem ecology.

Prior to the evolution of cropping systems
research, the conceptual framework for agricul-
tural research and development was strongly
influenced by plant breeders. Agronomists
manipulated the environment so that new vari-
eties could take advantage of their ‘improved’
genetic potential. Situations that undermined
this, such as competition from other crop popula-
tions, low soil fertility and pressure from herbi-
vores, were to be avoided. Cropping systems
research turned these concepts upside-down. Its
proponents suggested that cropping systems
should be improved by changing the arrange-
ments of crop populations in space and time and
by using varieties that could fit into these pat-
terns. They also suggested that genetic improve-
ment should be directed towards developing
germplasm that could be used to develop more
productive cropping systems rather than towards
the development of higher yielding varieties. 
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Farming systems
Once efforts were underway to develop better
cropping systems and better agricultural
ecosystems, teams soon began to expand
research to include interactions between crops
and livestock and between crops and trees. This
tendency was strongly influenced by the
increasing emphasis on on-farm research sup-
ported by complementary field station experi-
ments. It became clear that farmers did not
manage cropping systems in isolation; they
manage farms in which the cropping systems of
interest to the researchers are only one of many
farm subsystems.

Animal science has a long tradition of taking
a systems approach to the improvement of live-
stock production. While agronomists were mov-
ing towards on-farm research and farm-level
analysis, animal scientists in many countries
were developing production modules integrating
feed production with herd management.
However, the merger of agronomic and animal
science approaches was hindered by the fact that
agronomists were working with smaller farmers
and animal scientists tended to work with
medium- to large-sized farmers and ranchers. In
the 1980s, agronomists and animal scientists
had to agree on a common conceptual frame-
work in order to work on issues such as the use
of crop residue as livestock feed, and animal
traction and manure for cropping systems.

The evolution from crop/livestock systems to
an interest in improved farming systems
changed the relationships between agronomists
and animal scientists with economists.
Economists had always played a key role on
both cropping systems and animal production
systems teams, but this was primarily to use
data gathered by biological scientists for eco-
nomic analyses. The economists rarely had the
resources to do much more than make brave
assumptions about labour use, opportunity
costs of inputs, and so on. With growing recog-
nition of farms as real systems with their own
unique structure and function, it became
increasingly clear that off-farm employment
and the complex objectives of farm families are
as important as agronomic considerations.
Social sciences and biophysical sciences were
forced to develop a common conceptual frame-
work in order to work together.

Regional systems
While the evolution towards farming systems
research brought together economists, agrono-
mists and animal scientists, the interest in
regional systems brought in other groups of bio-
physical scientists, such as silviculturists and
hydrologists, and another group of social scien-
tists, such as sociologists, geographers, anthro-
pologists and those interested in community
development. The farming systems and regional
systems specialists had ‘discovered’ each other.

The development of a conceptual frame-
work acceptable to these various disciplines at
the regional level continues to be the chal-
lenge for the 1990s. It is complicated by the
fact that teams are trying to integrate expand-
ing system performance criteria and an
expanding population of target beneficiaries.
Further, the institutional arrangements and
information management systems are not yet
in place to support watershed-level systems
research.

3.1.3 Expanding system performance criteria

Alongside the expanding scale of target sys-
tems, FSR teams have been expanding the crite-
ria used to evaluate the performance of the
systems they are developing, moving from a
predominance of system productivity towards a
balancing of multiple criteria that include crite-
ria factors associated with stability and sys-
tem/resource interactions. I have subdivided
this evolution into productivity, stability, and
sustainability (see Fig. 3.1.2).

Produ)ctivity
The primary challenge for agronomists in the
1960s and early 1970s was to find a way to
measure system yield, rather than individual
crop yield. Two important breakthroughs were
the development of the land equivalent ratio
(the amount of land to be planted in monocul-
ture plots to equal the production obtained from
a polycultural system) and the land-time equiv-
alent ratio that looked at production over an
equal time period as well as area. In the 1970s
cropping systems teams saw that system pro-
ductivity should be measured in relation to the
system’s primary limiting factors and that these
were not always land area and time7. Yields
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began to be reported in kg mm–1 of rainfall or in
tons person-day–1 of labour. It began to be clear
that farmers sometimes use different criteria to
evaluate different crops within the same sys-
tem. In many cases farmers evaluate one crop
in terms of yield area–1 while another is evalu-
ated in terms of yield volume–1 of seed planted.
On the whole, these new perspectives on pro-
ductivity are still seen as challenges by the
research establishment. 

Stability
Resource-poor farmers have no choice but to
consider productivity and risk simultaneously.
The risks that influence their decisions are
both ecological and economic, including
unpredictable market prices and the insecurity
caused by unclear land tenure. Short-term
family survival obviously must take prece-
dence over potential long-term economic
returns. Resource-poor farmers have no
choice but to design crop and livestock systems
that trade-off higher productivity for reduced
risk, and those pushed into fragile environ-
ments with poor soils and unpredictable rain-
fall are particularly vulnerable.

Risk is easy to recognize, but not easily
incorporated as a research criteria. For most
research teams, the simplest proxy for risk was
variability in yield or in efficiency. But on-farm
research was only just starting and many years
of data are needed to measure year-to-year
variability. Many FSR teams resorted to using
spatial variability as a proxy for temporal vari-

ability, measuring system production along a
gradient of soil moisture, for example, as a
proxy for the year-to-year variability in rainfall.

Gordon Conway, in 19858, made a distinction
between what he called system stability (the
degree to which production is constant in the
face of small disturbances over time) and system
sustainability (the ability of a system to maintain
productivity in spite of major stress). Although
his definition of sustainability was not commonly
accepted, he made a very important contribution
by suggesting that stability, sustainability, equity
and productivity are all important system perfor-
mance characteristics. In the 1980s FSR teams
began routinely to apply system performance cri-
teria in addition to productivity.

Sustainability
Sustainability has become one of those terms
that will probably need to be abandoned
because of its multiple meanings to different
people. Most people who use the term are sug-
gesting that long-term environmental costs
need to be taken into consideration when evalu-
ating short-term economic benefits. FSR is cur-
rently struggling with ways to operationalize
this concept.

At least three different schools of thought on
how to use the concept are evolving: some view
sustainability as synonymous with a group of
technologies such as the use of animal manure
and integrated pest management viewed as
being more ‘ecological’. Others define it as a
characteristic of the relationship between a 
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system and the resources upon which the sys-
tem depends, emphasizing the need to avoid
environmental degradation. A third group view
sustainability as a measure of intergenerational
equity. All have an equal claim to the legitimacy
of their definitions, but the three approaches
have different implications for FSR’s conceptual
framework. The first will have a minimum
impact on the FSR framework as the same
technology can be appropriate in one system
and completely unsustainable in another. The
second use means that natural resources should
be included explicitly within the FSR conceptual
framework. The third use requires that future
generations be included within the FSR target
beneficiaries. 

Clearly we cannot wait 50 years to decide if
a system is sustainable, as the second or third
approach would require. Possible indicators of
‘sustainability’ are currently being explored by
many different institutions and these include:

● Measuring all inputs and outputs and calcu-
lating changes in system efficiency (the total
factor productivity approach).

● Monitoring indicators of natural resource
productivity and modelling the probable
future impact of these changes, such as soil
erosion.

● Setting up benchmark sites where many fac-
tors can be measured, in order to identify
minimum data sets (indicators) for use by
researchers working in similar environments. 

3.1.4 Expanding target beneficiaries

While FSR was expanding the systems’ scales
and system performance criteria, it was also
expanding and differentiating its target benefi-
ciaries. Taking a systems approach to agricul-
tural research makes sense regardless of farm
size or farmer access to resources, but many peo-
ple view cropping and farming systems research
as synonymous with working with resource-
poor farmers. This confusion occurred because
in many countries the decision to adopt a sys-
tems approach in agricultural research and the
decision to work with poor farmers occurred at
roughly the same time. And, of course, it is eas-
ier to argue the merits of taking a systems
approach when the target systems are more
complex and less well understood.

Equity-related policy issues have always
played a significant role in the evolution of FSR.
In the 1970s when on-farm research began, most
teams assumed that the primary beneficiaries of
their efforts would be the farmers in the commu-
nities where the research was conducted. In the
1980s equity related policy again affected the
evolution of FSR when gender issues were intro-
duced and women became explicit target benefi-
ciaries. In the 1990s the issues of sustainability
and intergeneration equity added future genera-
tions to the list of target beneficiaries of FSR.

I have subdivided the phases of expanding
beneficiaries into: small farmers, women and
urban poor, and future generations, as depicted
in Fig. 3.1.3.
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Small farmers
In the 1970s one of the easiest ways to start an
argument when FSR specialists got together
was to ask someone to define what they meant
by a ‘small farmer’. What was clear to most FSR
teams was that they were trying to develop bet-
ter technologies for farmers with fewer
resources. The selection of what type of
resource-poor farmer to work with differed
across different FSR teams. Institutions with a
commodity focus, such as the Consultative
Group on International Agricultural Research
(CGIAR) centres, worked with national agricul-
tural institutions in geographical regions where
their commodity was important or where the
environment meant that their commodity had
high potential. In many countries, national pol-
icy directed this effort towards regions with
resource-poor farmers. Cropping systems and
farming systems were selected for experimenta-
tion and farmers in the region operating similar
systems – or recommendation domains – were
assumed to be the primary future beneficiaries.

Many of the FSR projects financed by exter-
nal donors were often designed with a bias
towards resource-poor farmers in general,
rather than towards a particular crop or live-
stock enterprise, or, indeed, a particular farm-
ing system. In theory these teams had the
option of deciding which crop or animal sys-
tem, or non-agricultural household enterprise
to work with, based on an analysis of the
potential benefits to their target population.
Two main problems made this difficult in prac-
tice: on-farm research often began after a very
superficial appraisal of the local situation, and
the biases of team members greatly affected
the selection of the experimental focus. Too
often, the intended beneficiaries gained little
from the project.

Women
During the ‘small farmer’ phase described
above, FSR teams assumed that local farm fami-
lies were their beneficiaries. Most of the scien-
tists were men and, particularly in Latin
America, Africa and Asia, they tended to inter-
act primarily with male farmers. In the late
1970s and early 1980s, as target systems
expanded and teams began to look at farm and
community systems, the involvement of
anthropologists and sociologists grew. The

issues of gender, equity and specific benefits to
women began to be explicitly addressed.

Gender was incorporated into the FSR con-
ceptual framework in different ways by different
institutions. Many simply changed the way they
wrote up their research proposals in order to
increase their chances of getting money from
donors that made gender an ‘issue’ and contin-
ued with their old approach. Other institutions
began to include gender as a variable as they
measured labour inputs and the flows of bene-
fits. And some adopted an equity approach and
set up special programmes targeted directly to
women.

Regardless of motivation, the incorporation
of gender issues led most FSR teams in the
1980s to subdivide ‘the black box’ usually
labelled ‘family’ or ‘household’ in their farm sys-
tems diagrams into two categories: males and
females. Many FSR teams began to recognize
that gender differentiation meant more than just
simply measuring which gender provides the
most labour into a particular system. It also
involves an analysis of who makes key decisions
on resource allocations and marketing, and who
receives and controls the money when com-
modities are sold. While it has not been easy to
channel the benefits of FSR towards women
(this is not surprising given that equity involves
shifts in power) there is little doubt that changes
in the FSR conceptual framework to incorporate
gender have led to a better understanding of
how farm systems work.

The next generation
In the 1980s the beneficiaries of FSR were subdi-
vided by gender. In the 1990s they were further
subdivided into present and future generations.
The design of alternative systems and the
development of appropriate technologies now
becomes a question of how to predict benefit
streams to different potential beneficiaries. 

One interesting example is the analysis of
the Plan Sierra Project in the Dominican
Republic carried out by Alain de Janvry9. In a
report written for the International Fund for
Agricultural Development (IFAD), de Janvry
and his colleagues analysed data from the pro-
ject, suggesting that intergenerational equity
could be a good way to measure sustainability.
He conducted an appraisal of the development
project from two perspectives: one from the
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standpoint of the present generation at one
point in time and one from the standpoint of
the next generation at another point in time.
This differed from the typical approach by
including externalities or charging a project for
the depreciation of natural resource stocks.
Basically, de Janvry’s approach requires the
actions of the present generation to maintain
resources for use by the next generation.

This approach requires at least 40 years of
data, assuming 20 years for each generation.
While this is seldom available, approaches can be
developed that build on the concept. Since the
bridge between generations is the maintenance
of the productive potential of natural resources,
changes in resource productivity can, perhaps,
be used as a proxy for intergenerational equity.
One thing is very clear: the concept of time must
be more explicitly taken into consideration along
with measurements of the changing productive
potential of natural resources.

3.1.5 Operational implications

The expansion of FSR’s conceptual framework
has made it almost impossible for a single insti-
tution to implement FSR. The expansion in sys-
tem scale, performance criteria and target
beneficiaries demanding the involvement of so
many disciplines over such a long time period,
makes it highly unlikely that one institution
could organize and manage an FSR initiative
using the expanded conceptual framework. The
involvement of multiple disciplines from multi-
ple institutions using multiple performance cri-
teria with benefits flowing to multiple
beneficiaries, makes FSR implementation even
more complex. 

However, the common sense sequence in
FSR from analysis to design, evaluation, and
dissemination stages, has not changed with the
expansion in the conceptual framework. 

To implement FSR within the expanded con-
ceptual framework it is obvious that different
types of institutional arrangements will be neces-
sary. It is equally obvious that the involvement of
multiple institutions and larger teams with repre-
sentatives from more disciplines will require more
efficient information management processes. 

Institutional arrangements
All the following types of institutions have a
role to play:

● Farmers and farmer organizations. 
● Community level institutions such as munic-

ipalities and marketing associations. 
● Watershed-level institutions such as irriga-

tion management organizations and forest
management associations.

● Research organizations involved in agro-
nomic, soil, livestock and forestry research.

● Extension research organizations involved in
agronomic, soil, livestock and forestry exten-
sion.

● National, state or provincial institutions
involved in policy decisions affecting the
watershed.

● International donor agencies.

What type of institutional arrangements need
to be developed? Assuming that various institu-
tions have indicated that they share a common
goal and that a minimum of financial resources
are available, the institutional arrangement
must provide: 

● Representative governance.
● Efficient administration. 
● Effective programmes (Fig. 3.1.4).

All participating institutions must have con-
fidence in the governing body. The administra-
tive structure must ensure that programmes are
following the policy guidelines of the governing
body, making efficient use of financial
resources. Programmes must integrate the dis-
ciplinary expertise of all participating team
members to ensure that resource use meets the
criteria defined by the governing body. 

These institutional arrangements can be
called consortia, coalitions, alliances, associa-
tions or networks. The name does not matter.
What is important is that they develop represen-
tative governance, efficient administration and
effective programmes. All three of these areas are
a significant challenge, but, for some reason, the
question of how to develop representative gover-
nance has been a particular problem. This seems
to stem from the fact that donors providing finan-
cial support find it easier to ask larger interna-
tional or regional institutions to manage the
funds. They find it difficult to release the funds to
institutions over which they have no control. 

Information management processes
One lesson learned and re-learned by FSR teams
is that the product or output of FSR cannot be
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summarized in concise recipes or static techno-
logical packages. FSR is a process that has no
neat beginning and end.

The agricultural systems found in any given
watershed or community are managed by farm-
ers, community leaders, directors of watershed-
level organizations, policy makers and so on.
Rather than defining the operational goal of FSR
as the development of new systems, perhaps the
objective of FSR should be operationally defined
as to provide decision makers with good infor-
mation and the knowledge necessary to use this
information to make better decisions (Fig.
3.1.5). This information and knowledge is what
local people demand from FSR teams. The chal-
lenge is to respond to this demand.

Cooperative research, and in particular
interdisciplinary research, is impossible without
an information management system that cap-
tures, archives, processes and disseminates
information. FSR’s analysis, design and evalua-
tion cycles capture information from multiple
sources. This information is used by individuals
from different disciplinary backgrounds to con-
duct ex ante design and ex post evaluation of
alternative resource use systems. But these
internal processes are of no practical value
unless they respond to a real demand for infor-

mation and if they do not lead to a dissemina-
tion of information to farm, community, region
and national decision makers.

As in the case of new institutional arrange-
ments, the development of efficient information
management processes to support FSR has only
recently been recognized as of critical impor-
tance. Most FSR initiatives use their computers
to analyse their field-level data, to write reports
and technical papers and to develop their pro-
ject budgets. Very few are developing databases
and using them to capture information from
multiple sources, systematically evaluating
alternatives using multiple criteria, or systemat-
ically transferring information to multiple
potential beneficiaries. 

3.1.6 Concluding remarks

Over the years I have had many opportunities to
discuss these issues with colleagues from past
projects as well as with other FSR practitioners,
and many of the ideas that I have outlined
probably originated with them.

An interesting question, of course, is, what
will happen next? I have mentioned the problems
facing institutions trying to operationalize the
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complex framework that has evolved. Many con-
sortia and networks are now being formed and
valuable lessons will be learned from their experi-
ences. A major problem (in particular in this post
cold-war era where money for agricultural devel-
opment is scarce) is how to set up and manage
the complex institutional arrangements that are
a prerequisite for FSR implemented within its
expanded conceptual framework. 

I feel strongly that the key to making these
complex institutional arrangements operational

is to develop more efficient information man-
agement processes linking all participating
partners and stakeholders. While the challenge
is great, there is no reason to think that the next
generation of FSR practitioners will not be cre-
ative enough to find a way to make things work.
Fortunately the information revolution has
arrived at exactly the right time to help create
new information management tools. The next
10 years in the evolution of FSR should be very
interesting. 
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3.2.1 Introduction

Historically, useful typologies have been partic-
ular to purpose. As a means of stratification
they reduce sources of variation and increase
cost/effectiveness in sampling and extrapolation
within a broad universe – in the case of most
FSR the resource-poor farmers of the world.
Two streams of activity have dominated typolo-
gies used in research and development for
small-farmer agriculture. At the macro level,
biophysically based agroclimatic and agro-
ecological zoning and, at the micro level, farm
classification. Agroecological zoning has been
developed by land management professionals,
primarily to classify land according to
potential1, whereas farm classification is a tool
of the farm management profession, its primary
purpose to compare the performance of
managers operating similar farms2. 

The growing recognition of the link between
poverty and environmental degradation is forc-
ing a much-needed reconciliation between the
traditional physically based definitions of zones
and people-based definitions. The farming sys-
tem can be an effective interface between these
two traditions and form a basic unit for agricul-
tural research and development. 

3.2.2 Agroecological zoning

FAO’s pioneering work
In the late 1970s and early 1980s, the Food
and Agriculture Organization of the United
Nations (FAO) completed agroecological zoning
for the major regions of the world based on cli-
mate, soil and terrain criteria. The main pur-
pose was to measure agricultural potential and

define optimal land use. In one innovative appli-
cation, zoning was used to show which coun-
tries of the world should be able to feed
themselves into the future3. The productive
potential of the zones was related to population
and its growth, estimates of carrying capacity
and, beyond that, calculations of future self-suf-
ficiency at the country level. For the first time
countries with long-term problems of food self-
sufficiency were identified through a logical,
analytical process.

Issues in the use of biophysical based
typologies

Biophysically based zoning has been widely
used, and sometimes abused, as a policy plan-
ning tool for agricultural research and develop-
ment4. Planners have gone so far as to designate
the zones of highest physical potential as the
only areas where growers are serviced by public
marketing, extension and credit institutions.
Examples in eastern Africa showed areas
denominated as ‘very suitable’ for sorghum
which are, on the ground, dominated by maize,
the staple food chosen by local farmers.

Zoning has played, and continues to play, an
important role in agricultural research for three
key reasons:

● To identify, for plant breeders, sets of condi-
tions with common climatic constraints
within which they must work, and provide a
framework for testing and comparing mate-
rials.

● To identify relatively homogeneous sets of
climate and soil characteristics that can be
dealt with by one applied research pro-
gramme in natural resource management.
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● To show where else applied research results
will be relevant, and facilitate transfers
between geographically separate but rela-
tively homogeneous sets of climate and soil
conditions.

These roles also create distortions because
they don’t allow for farmers’ decisions.
Agroecological zones offer a range of cropping
opportunities to farmers and, at the same time,
within each crop opportunity offer a set of
possibilities; for example, maize is an oppor-
tunity, but the farmer may choose a maize
which matures in 110–200 days. Farmers’
choices from these ‘within crop’ sets are deter-
mined by their socioeconomic circumstances
and articulated in their farming system. 

Preoccupation with yield has kept applied
research firmly focused on the upper boundary
of the ‘within crop’ possibility set. For example,
in an agroecological zone characterized by a 6-
month rainfall season, a 180-day maize offer-
ing the greatest yield potential will be the
logical choice for conventional breeding pro-
grammes. Clearly, maize with maturity periods
below 180 days are cropping possibilities for the
zone but applied research will pay little or no
attention to them, even though they will often
be the preferred choice of farmers, for at least
three possible reasons:

● Low power resources may stop farmers
opening the land until it is thoroughly wet-
ted. The earliest feasible planting time may
be 20 days after the start of the rains, sug-
gesting a 160-day variety.

● Local maize prices may be 300–400%
higher several weeks before the main har-
vest, suggesting a maturity period of around
145 days to exploit this profitable market.

● Farmers may give priority to planting
another crop before or after the maize, sug-
gesting a maturity period of 110–120 days.

Varieties and management practices identified
as ‘optimal’ will often be totally irrelevant to the
choices made by farmers as a result of local cir-
cumstances. Indeed, the ranking of crops and
crop varieties on the basis of physical potential
for an area can be stood on its head when farm-
ers’ own criteria are used, rather than those of
researchers5.

3.2.3 FSR and farm classification

Recommendation domains
As the Farming Systems Support Project of the
University of Florida said in 19876: ‘At one
extreme, we do not have sufficient resources to
carry out a specific research program for every
individual farmer. At the other extreme, it does
not make sense to try to develop a single
research agenda relevant to all farmers in a
country. We must compromise between these
two extremes and plan research relevant to
groups of farmers’. 

The tradition of grouping farms and farm-
ers, already acknowledged in Anglophone
countries and in France, was carried into devel-
oping-country agriculture in the 1970s. Upton,
in 19737, for example, focused on the need for a
process dealing with groups rather than indi-
vidual farmers. One early struggle was the move
away from survey work based on administrative
areas, which confounded understanding of
farmers’ decision-making by averaging data
across more than one farming system8. The
work took a major step forward in the mid
1970s when the International Maize and
Wheat Improvement Center (CIMMYT) devel-
oped the concept of the ‘recommendation
domain’ (RD); a group of farmers operating the
same system and for whom the same new tech-
nologies would be appropriate. The RD concept
recognized spatial and hierarchical dimensions,
with hierarchical variation between systems
arising from differences in farmer resource
endowments.

Criticism arose from two perceptions. First
that manpower-intensive local surveys are a
prerequisite to system differentiation and are
impractical over wide areas. Second, that rapid
rural appraisal could provide only qualitative
information and this was unattractive to agri-
cultural economists trained in a quantitative
tradition.

Collinson, writing in 19969, held that varia-
tion in six key parameter sets – climate, soils,
topography, culture, market opportunity and
population pressure – cause spatial diversity
across farming systems. However, he saw the
ideal minimum data set to identify RDs as hav-
ing three groups of criteria to capture the
effects of both spatial and resource endowment
variation:
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● The spatial pattern and scale of farm activities. 
● The practices used to manage these activities. 
● The calendar of the application of these

practices over the year.

These three groups feature empirical informa-
tion about the systems operated by farmers. The
data required can be captured by low cost rapid
rural appraisal methods where up-to-date sec-
ondary data is not available.

Issues on RDs
The strength of the RD concept is its firm focus
on grouping farmers – the managers who will
take the decisions on using new technologies.
Aspects under continuing discussion include the
acceptable level of compromise in reducing
sources of variation between farms, and the
issue of domain boundaries. Viewed more
widely, there are clear shortcomings to the RD
concept in the search for a conceptual frame-
work for agricultural research and development. 

Byerlee, in 198710, distinguished three types
of variation within farming systems; between
farms, within farms and between years. He
noted: ‘A point is soon reached where between-
farm variability is less important than variabil-
ity within farms and across years and the
benefits of [further] sub-grouping rapidly
diminish’. The acceptability of the compromise
depends on the importance of sources of
between-farm variation that are not captured
by the criteria used in system definition.
Fortunately much of this variability is caused
by two sources which do not create ‘between-
system’ variability: age and its effect on motiva-
tion is one, and differences in managerial
competence or natural ability as a farmer is the
other. Both cause between-farm variability but
are sources common to all systems and both are
particularly useful in identifying subgroups
within farming systems on which scarce
resources for research and development
resources might be focused. 

A second area of continuing discussion,
which applies to all zoning, is that of system
boundaries and the extrapolation of results.
Perrot and Landais addressed the issue in
199311, saying: ‘All segregative methods pre-
sent the disadvantage of focusing too much
attention on the limits separating each type, on
the definition of type content and therefore of

their specificity which is subordinated to the
limits between them. In other words, the bor-
ders are all important and the centre is
neglected, when the contrary would be more
consistent with the constructivist approach’.

Just as with climate and market opportuni-
ties, one farming system usually merges into
another. Where there is a stark change in a
causal factor, a dramatic change in topography
for example, a boundary may be clearly identifi-
able, more usually there is a graded transition
and no clear boundary. It is a phenomenon
which can be managed locally. Research and
development activities need to target the clearly
defined populations within domain boundaries,
and programmes, such as farmer-led experi-
mentation, need to be located unambiguously
within farming systems. Social forces and the
market will stimulate diffusion to the fringes
and thus define where new technologies and
policies lose their relevance12.

The RD concept has, like zoning, sometimes
threatened to overreach itself. Even early docu-
mentation from CIMMYT13 tentatively suggests
that a farmer may be a member of two
domains. Similarly, the biophysical importance
of differentiating landscape types provides the
temptation to be all things to all people14 but
breaks the ground rule: one farmer, one
domain. The original RD concept based on
grouping farmers as decision makers has been
further compromised by the application of the
term ‘RD’ to a technology. Not only is it confus-
ing to have two contrasting definitions, but the
technology-based definition wholly ignores the
human side of the adoption equation, which
FSR has struggled to bring into full partnership
with the biophysical.

Shortcomings in the RD concept
The evolution of conceptual frameworks shows
how purpose in FSR has continued to widen.
Three factors, in particular, have added to the
complexity of this process: 

● The dynamics of farming systems in res-
ponding to widening market opportunities
and increasing population densities15.

● The reconciliation of the goals of individual
farmers, their community and society at
large, particularly with respect to environ-
mental sustainability.
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● The strong interactions between technology
adoption and policy manipulation16.

These same factors have compounded the com-
plexity required in typologies as a framework for
agricultural research and development. The
recommendation domain concept has not
evolved to embrace them, but new concepts and
techniques are carrying the challenge forward.

3.2.4 Recent developments and current status

1986 saw a landmark meeting on agroecological
characterization17. Though many contributors at
the meeting emphasized the importance of
socioeconomic parameters in a framework for
agricultural R & D, participants concluded: ‘It was
not agreed that the time was ripe to incorporate
socioeconomic parameters into databases along
with data on other environmental attributes.’
Contributions included pioneering studies that
combined the use of macro-level geographical
information systems (GIS) with socioeconomic
data from national census results18, and from
rapid rural appraisal methods19.

The sustainability issue
During the late 1980s and early 1990s, the call
for a balance in biophysical and socioeconomic
considerations was strengthened by a growing
awareness of the sustainability issue. The
Brundtland Report in 1987 provided a strong,
early stimulus and was followed by the UN
Conference on Environment and Development in
1992. In 1989 the Technical Advisory
Committee recommended a restructuring of the
Consultative Group for International Agricultural
Research (CGIAR) to bring more of its science to
bear on natural resource management research.
The basis of the restructuring was the acceptance
that, beyond natural processes, human decisions
at levels from the farm to the globe are primary
causes of resource degradation. The shift in
CGIAR programming brought new impetus to the
search for balance between biophysical and
socioeconomic dimensions of the resource man-
agement problem. Similarly, as the UN Task
Manager for the implementation of Chapter 10 of
Agenda 21, FAO moved away from its historical
emphasis on climate and soils and towards a
holistic people-based approach to the planning
and management of land resources. The sustain-

ability issue drew both geographers and ecologists
into the widening disciplinary mix of the emerg-
ing paradigm for agricultural research and devel-
opment.

Growth dynamics
Recent work has begun to erode the static nature
of typologies. Research by Weber, Smith and
Manyong20 identifies four broad types of agricul-
tural systems (named as ‘research domains’) –
market intensive, market extensive, population
intensive and population extensive – designating
market access and population increase as two
key drivers in farming systems. The authors per-
haps go too far in claiming ‘the most relevant
information about a system and its sustainability
is related to its evolutionary pathway rather than
its current characteristics’. It is true, however,
that much of the historical rejection of research-
derived technology has been a failure to under-
stand labour and cash as greater constraints
than land on farmer livelihoods. 

Systems hierarchies
Fresco, in 199521, made the important point: ‘If
we want to explain, rather than solely describe,
a phenomenon, processes at both higher and
lower scales must be studied also’. Systems hier-
archies had already been recognized as valuable
tools, for example in agroecosystems analysis in
the 1980s22.

In addition, farmers were increasingly recog-
nized as de facto land managers. Both were
accompanied by a strengthening perception of
the need for linkages between farmers’ actions,
national environmental policies and global con-
ventions – important factors highlighting the
relevance of a hierarchical framework. In the
example framework at Table 3.2.1 human deci-
sions (farm, community, local, regional,
national policy, international convention) influ-
ence activities at several levels in both economic
and ecological hierarchies. The impact of their
decisions not only has repercussions on the
adjacent levels within the hierarchy but also,
importantly, interacts across the two hierar-
chies. So economic decisions have ecological
implications and vice versa. 

Operationally the ‘decision point’ identifies
institutional levels which offer leverage on both
the economic and ecological hierarchies. The
key points on the decision hierarchy are farmers
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and policy makers. With effective institutions
open to the market, these decisions help shape
the production environment in which farmers
make their decisions. With weak or ‘captured’
institutions, as with market distortions, policy
decisions have less influence. Farmer and com-
munity decisions on change directly impact the
landscape and farm levels. As more farmers and
communities adopt the changes, their accumu-
lating decisions have repercussions at higher
levels23. Linking policy and farmers’ decisions
in the same framework embraces the interac-
tion between policy formulation and technolog-
ical innovation.

The surge of interest in sustainability has
stimulated the notion of resource management
domains (RMDs). These are variously defined
and some retain the early emphasis on land
potential. One more general and more flexible
definition comes from Esawaran writing in
199624: ‘Resource management domains are
landscape units delineated on the basis of simi-
larity with respect to response to management’.
Esawaran located these in a hierarchical frame-
work at an intermediate level between agro-

economic zones (AEZs) and RDs. He describes
them as a set of biophysical parameters bound-
ing a group of technical problems with causes
peculiar to their characteristics and a parallel
set of technical solutions. The farm system or
RD is shown as common to both the economic
and the ecological hierarchies, highlighting the
fact that farmers’ decisions and actions are a
dominant influence on both hierarchies.

3.2.5 The current state of the arts

As Hart has pointed out, system hierarchies
offer a valuable conceptual and operational
framework for agricultural research and devel-
opment. In addition, GIS and remote sensing
(RS) techniques both make a strong contribu-
tion to useful application by allowing the over-
laying of spatially referenced data sets at
different hierarchical levels. Users may draw on
those data sets needed for their particular appli-
cation. This flexibility allows use of the data sets
for a variety of purposes making the framework
more general and less ‘purpose specific’ than
older typologies. However, the historical priority
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Table 3.2.1. Three hierarchies: a framework for agricultural R & D.

Economic Ecology Decision point

Global Gaia International
conventions and organizations

Agro climate
Agro ecology

Agroecological zone
Continental Country groupings

National National policy
National institutions

Regional Major topographical Regional institutions
features (river basin,
forests, mountains)

Local Ecosystem Local government
NGOs, farmer
associations

Resource management domain
Village Landscape unit Village authority

Farm system Community

Recommendation domain
Farm enterprise Farm Farm family

Resource niches/fields Family members



given to database compilation in climate and
soils limits the scope of current GIS applications
and the challenge of accumulating new data-
bases is a critical contemporary constraint. 

One way to apply this type of hierarchical
framework in agricultural research and devel-
opment, particularly in the sustainability con-
text, is to use Naisbett’s 1994 line: ‘act locally,
think globally’25. It is widely accepted that
resource degradation begins locally. It is
unnecessary to research all levels of the hierar-
chies. The key is effective local diagnosis to
identify the decision points driving local activi-
ties, particularly those causing degradation.
The issue of ‘full’ or ‘partial and focused’ sys-
tems analysis, and the use of qualitative or
quantitative data have been controversial since
the early days of FSR. CATIE, for example,
sought full quantification and considered all
the parameters of the farming system as vari-
able. CIMMYT26, on the other hand, applied
low-cost techniques providing largely qualita-
tive information to gain an understanding of
the wider system. Carrying a ‘partial and
focused’ approach into this wider framework
would identify the hierarchical levels and deci-
sion makers, many of which will be external to
the farming system, yet crucial to changing the
activities causing local degradation27.

A hierarchical framework embracing ecol-
ogy, economics and institutions has important
implications for the organization of institu-
tions and their coordination in its effective
application. Tims in 199528 argued: ‘Research
should increasingly centre around studies of
farm households, each with farming as one of
its activities, but among a number of other
options to use its scarce resources, and with
trade-offs which affect the choices in the field
of agriculture. Also account must be taken of
the character of production decisions in a
number of cases as derived decisions. …
Households interact with policies and markets
and research cannot truly answer policy ques-
tions unless it traces those market relations,
with price and income formation and the
responses to those by households and by gov-
ernments’. Tims’ statement highlights the
range of external influences on farmers’ deci-
sions. It points to an understanding of farmer
decisions as a prerequisite to progress in agri-
cultural development. 

The farming systems movement is in the
forefront of equipping professionals with that
understanding and the wider hierarchical
framework offers a more robust context for
their activity. Permanent field teams are justi-
fied by the need to understand small farm
households and apply that understanding at
several levels. With their eyes on resource
degradation Carter and others have said
(rightly in my view): ‘put simply how can we
predict what we don’t understand?’29

3.2.6 A scenario for the future

To mobilize current knowledge in an integrated
way requires a combination of a wider concep-
tual framework, institutional change as well as
improved information management tech-
niques. Each institution, and indeed each indi-
vidual, needs to know where they are, and how
they contribute, in a strong operational frame-
work. The ability to position themselves in this
framework tells them who their logical part-
ners and clients are, and how information
needs to flow if they are to be successful in
their role.

The improving resolution in remote satellite
sensing and progress in digitizing images,
means that the spatial pattern of agricultural
activities may offer a global basis for typing
farming systems with less need for field work.
But this should not, however, induce the search
for the ‘holy grail’. Countries dependent on
their small-farm sector, with large numbers of
farmers and few professionals, will still need
local expertise30. FSR teams remain important
institutional innovations for many countries.
NGOs, farmer associations and publicly funded
agricultural services might be appropriate vehi-
cles for their operation, with a core task of par-
ticipatory technology identification.

Local FSR teams are the key to the effective
exploitation of both human and biophysical
information. They will understand how farmers
exploit their RMDs in the operation of their
systems. They will also understand which
enterprises are important sources of degrada-
tion and where. Such teams need access to the
widest range of technical findings on the
management of the RMDs with similar profiles,
particularly for those enterprises contributing
most to degradation. 
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As a long-term goal, local FSR teams should
be able to compare their local RD profiles with
other profiles from a global database, drawing
on those options that have succeeded under the
same conditions elsewhere. We are a long way
from this ideal. An ambitious first step will be to
identify RMDs and the technical and policy
opportunities associated with them. In the
short term, RMDs would be defined on the clas-
sic climate and soil criteria for which databases
already exist, supplemented by an accumulat-
ing database of technical research and policy
findings organized by RMDs. Local teams draw
on these for the RMDs in use by local farmers.
FSR teams will first identify technical and policy
opportunities for those RMDs in their local
space, and pre-screen these for their apparent
relevance to local RDs or farming systems. In
dialogue with local communities, those seen as
the most appropriate options are tested in a par-
ticipatory mode in farmers’ fields. 

At the same time, databases are built up for
RDs with input from the same FSR teams. These
would provide biophysical and socioeconomic
profiles of the sites where techniques and policy
measures had proved successful. Socioeconomic
profiles might include information on market
access, population pressure and ‘calendars’ for
the successful technologies. As such databases
gain recognition, their use by FSR teams would
widen and the process would evolve. 

This route forward would have two short-
term benefits: 

● It would diffuse the issue of incorporating
socioeconomic parameters into biophysical
databases. 

● It would outflank the problem of weak data
on existing farming systems as an argument
against their adoption as primary develop-
ment units.

Once in situ, with research with farmers as their
core role, the mandate of local FSR teams could
be widened: 

● Teams could help pursue greater system
understanding, including measurement of
key parameters for modelling of the dynam-
ics of the development path for example, or
the needs for sustainable farming, or the
sequencing of interventions. 

● Teams can channel local information to lev-
els in the decision hierarchy where plans for,
for example tenure arrangements, com-
munity regulation structures, pricing of
water or remuneration for downstream costs
– all influence local activities.

● Teams can contribute details of locally suc-
cessful practices in production and land
management to databases.

As the second of these supplementary func-
tions implies, the processes of social, as well
as technical innovation, can be facilitated by
local research31. Providing local FSR teams
with access to relevant global research
requires a major effort in database develop-
ment. Once such a database framework is
operational, local field teams themselves
would be well placed to enter, as well as to
use, information.

It is particularly encouraging that ‘hard
core’ disciplines are now reaching out towards
the human side of the development equation.
We have moved some way from Henry Nix’s
assertion, made over 10 years ago, when he
said: ‘I have argued that if it were possible to
predict the performance of any crop at any
location given a specified minimum set of site,
soil, crop, weather and management data, we
could indeed prescribe appropriate and relevant
technologies at the farm or even the field
level’32. Perhaps we will progress further down
the path if all institutions and professionals
with a role to play adopt a common hierarchical
framework, and if the will is found to adjust
both institutional mandates and structures to
play these roles in partnership.
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3.3.1 Introduction

A glance at the programmes for the interna-
tional FSR symposia held since 1981 reveals a
number of sea-shifts in major areas of concern,
many of them having implications for the devel-
opment and application of diagnostic methods.
The principal concern over the first five sym-
posia (1981–85) was to increase understanding
of small-farm systems, and to develop method-
ologies for diagnosis, implementation of
research and monitoring. By the seventh sym-
posium, concerns over the link between FSR,
macro-policy and communication had begun to
emerge, but the emphasis was still on ‘how sys-
tems work’. By the eighth symposium, the
agenda had broadened to include major ses-
sions on gender and intra-household analysis,
farmer experimentation and natural resource
management. This set the tone for subsequent
meetings: by the 12th symposium in 1992
these new themes were joined by a major ses-
sion on different types of institution. The 13th
symposium in 1994 went further, considering
the role of agriculture in the generation of rural
livelihoods.

This contribution looks back at these
changes and forwards to others which may
arise for diagnostic methods in the future.

3.3.2 Methods, policy context and
organizational change

This contribution argues that changes in meth-
ods have to be viewed in the context of major
changes in the mandates and structure of
research organizations, which, in turn, are
influenced by overarching policy imperatives.
The main interactions between policies, organi-
zations and methods are presented on a broad
canvas in Table 3.3.1. From the beginnings of
agriculture to the middle of the 19th century,
the imperative was to increase and secure

household food production. Farmer experimen-
tation was the sole means of achieving techni-
cal change in pursuit of this objective, and
informal interaction amongst farmers the
means of spreading technical change.

Agricultural science first became institution-
alized with the establishment of Rothamsted
Experiment Station in the UK in 1843, but
many scientists retained their roots in rural
communities, and farmer influence on the
research agenda was strong. There was little dif-
ficulty in diagnosing the priorities for research
in a ‘whole farm’ context. The first half of the
twentieth century saw two important shifts.
First, advances in plant and animal genetics
and in the understanding of pests and diseases,
plus the arrival of the internal combustion
engine and agrochemicals, opened the door to
the creation of specialist disciplines. Second, in
Europe this took place against a growing policy
imperative to increase the productivity of land
(this pressure was less intense in the USA, with
its lower population densities). Publicly funded
research expanded rapidly during this period,
but much of the expansion was in the form of
specialist institutes and departments to house
newly emerging disciplines. Their primary
approach was reductionist in the sense that
they assessed changes in productivity attribut-
able to specific technical changes by isolating
these from the remainder of the farming sys-
tem. In this context, priorities for research were
determined as much by the widening opportu-
nities offered by science as by careful diagnosis
of farmers’ needs.

Policies to enhance the productivity of
export crops led the European colonial powers
to replicate these organizational structures and
research approaches in the south. With political
independence came a major drive towards
research on food crops. However, by this time,
many of the public sector research organizations
in developing countries had been structured
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3.3 THE DEVELOPMENT OF DIAGNOSTIC METHODS IN FSR
John Farrington

PRA has … generated a sense of community ownership of development projects and processes, and a
recognition among administrators that farmer participation enhances the prospects of success. However, it
is increasingly being seen as a ‘new orthodoxy’, and, like all orthodoxy, it is attracting challenges of diverse
kinds. One has to do with intellectual property, viz. the argument that a number of the methods it
embraces predate the term ‘PRA’.
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along discipline and commodity lines – occa-
sionally even with separate specialist institutes
– in ways unrelated to the needs of small farm-
ers operating under complex, diverse and risk-
prone conditions. Researchers’ conventional
diagnosis in this setting – supported by only
limited contact with, often, the better endowed
farms – was that the need to enhance yields per
hectare was paramount.

Research prioritized on this diagnosis gener-
ated widely adopted packages only where three
sets of conditions held: where pressure on land
was high, where production conditions were
favourable and stable, and where the main com-
ponents of farming systems could easily be
replicated on research stations. The rapid
spread of the Green Revolution in the irrigated
rice and wheat systems of South Asia is one
example. Over time, elements of such packages
were adopted selectively elsewhere as farmers
perceived them fitting into their systems1, usu-
ally where extensive farming options had disap-
peared. Elsewhere, inadequate diagnosis of
farmers’ requirements in a ‘whole farm’ context
led to low adoption levels, and to a widespread
view that farmers were ‘backward’ and unre-
sponsive to conventional economic stimuli
because of their unwillingness to adopt ‘supe-
rior’ technologies.

It is against such prejudice that the early
farm management investigations of Norman in
Nigeria2, Collinson3 and Ruthenberg4 in East
Africa, and Mellor5 in India have to be under-
stood. By examining how farm households
deployed their labour and other resources in
order to secure food requirements under high-
risk conditions, they gave a new dimension to
the understanding of farmer rationality. The
early review by Gilbert et al. in 19806 suggests
that much of this work was multidisciplinary,
but led by social scientists working with inten-
sive sample surveys of farmers’ practices, fre-
quent recording techniques and questionnaires,
supplemented by the particular insights that
biological scientists were able to provide.
Bringing biological scientists and social scien-
tists together to investigate field realities in this
way had rarely been tried in small-farm agricul-
ture. It set the trend for farm surveys for the
1970s and early 1980s, and much of the early
institutionalization of FSR involved the forma-
tion of ‘farm management’ units or special

teams. It should be noted, however, that the tra-
ditions on which FSR drew were by no means
homogeneous: work in Senegal, for instance,
had led to the setting up of ‘unités experimen-
tales’7. 

Two exponents broke the methodological
mould of early FSR institutionalization:
Hildebrand8 by developing a ‘sondeo’ (literally
‘sounding’) method in Central America, which
many regarded as ‘quick and clean’, and
Collinson9 by experimenting with informal,
qualitative ‘pre-surveys’ using semi-structured
interviews and checklists. These had two pur-
poses: to characterize ‘general attributes’ and to
identify parameters vital to system improve-
ment for subsequent quantification in a formal
survey. Collinson also argued that, when con-
ducted in this setting, infrequent visits gave as
good data on critical parameters as frequent
visit methods. These were the precursors of
‘Rapid Rural Appraisal’10 and its derivatives.

3.3.3 Development of diagnostic methods in
the 1980s

Two further methodological developments were
reported in the early 1980s. First, the Rhoades
and Booth farmer-back-to-farmer model devel-
oped at the International Potato Center (CIP)
and described in 198211, stressed interdiscipli-
nary rather than multidisciplinary work. It was
characterized by interaction between farmers
and researchers in which the conventional pro-
ject cycle of diagnosis, experimentation, assess-
ment and dissemination can be replaced, for
instance, by approaches which begin with an
experiment and end with a survey. Practical
experience of interdisciplinary work at CIP led
to the following characterization of the main
stages of the model: 

● In diagnosis the problem is identified jointly
by farmers and researchers.

● Interdisciplinary team research develops
potential solutions to the problem. 

● Solutions are adapted to farmers’ conditions
in on-farm testing.

● Farmers play a key role in evaluation and
further adaptation. 

Second, the farmer-first-and-last model proposed
by Chambers and Ghildyal in 198512 entails
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‘fundamental reversals of location and learn-
ing’ and is characterized by: 

● A diagnostic procedure involving learning
with farmers. 

● Technology generation on-farm and with-
farmer. 

● Using the level of farmer adoption as a crite-
rion for evaluating research.

Chambers and Ghildyal outline the conditions –
including institutional conditions – necessary
for the approach to succeed. These include
methodological flexibility and innovation, full
interdisciplinarity, adequate resources for field
work, scientific rewards geared to practical
achievements (not merely to publications) and
training in the necessary techniques for learn-
ing from farmers. 

These models have different strengths and
weaknesses. The farmer-first-and-last model, for
example, is stronger on rhetoric than on the
practicalities of how on-farm research might
link with on-station or laboratory-based
research (indeed, the model scarcely admits
these as legitimate). However, the importance of
both lies in the early impetus they gave to par-
ticipatory research way ahead of the develop-
ment of now widely used participatory rural
appraisal (PRA) techniques. 

In organizational terms, the 1970s and
1980s saw a search for ways to re-focus sci-
ence on field problems and opportunities. This
was not to imply that there was no useful role
for reductionist research, simply that the dan-
ger of having station-based and laboratory
research driven by priorities of little interest to
farmers had to be countered. Some observers,
particularly Chambers and Ghildyal, and
Chambers and Jiggins13, were extreme in their
criticism of what they saw as research which
had been outmoded by a growing understand-
ing of farmers’ own capacity for experimenta-
tion and by new, rapid methods of diagnosis.
In fact the new methods and perceptions are
not a substitute for reductionist methods, but
are complementary in the insights and focus
they provide, as indicated by the subtitle of the
1987 workshop from which ‘Farmer First’14

originated – Farmers and Agricultural
Research: Complementary Methods.

3.3.4 Institutionalization of new approaches

Apart from the introduction of farm management
units, the principal means of this re-focusing was
through the creation of multidisciplinary diag-
nostic teams15. There were also efforts to create
institutional links in several dimensions: between
field-oriented diagnostic teams and commodity
or discipline-oriented researchers16, between
research and extension17 and between national
research organizations and the International
Agricultural Research Centres (IARCs). 

Writing in 1988, Collinson18 reflected on
the slow pace of institutionalization of FSR in
East Africa, citing various causal factors. He
included vacillations in government and donor
policies, changes in key senior personnel, pater-
nalistic, top-down attitudes and organizational
ethos, inappropriate role models, outmoded
curricula for the training of scientists and poor
reward systems. Even where, as in Zambia, an
institutional mechanism had been created to
inject systems perspectives into commodity
research, the necessary changes in attitudes
and perspective among specialist researchers
were found to take much longer than the simple
mobilization of diagnostic teams. 

There can be no doubt that if the numerous
shortcomings identified by Collinson were set
right, the prospects for introducing systems per-
spectives in public sector research would be
improved. But would exclusively public sector
models, such as those in Ethiopia, Kenya and
Zambia, be institutionally sustainable even if all
these conditions were met? The dwindling core
funds for public sector research institutes today
makes them increasingly dependent on donors.
Further, if staff and operating budgets do have
to be cut, the greatest threat is to new initiatives
such as these, and not to the more established
commodity or discipline-based research.

Demands on agricultural research have been
growing over the last decade, at the same time a
core of public research budgets have declined.
These are not simply demands generated by
farmers and those, such as NGOs, who work
with them in the context of a strengthened civil
society. They also include the demand for ‘sus-
tainability’ of natural resource management,
now invoked at every turn. Within cultivated
land this generates new demands for systems-
based understanding of such externalities as
salinization and chemical pollution, and of how
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interventions relying on joint action, such as
integrated pest management, can best be
designed. However, demands for sustainability
embrace not merely cultivated land but,
increasingly, the management of common
resources such as water, trees and pasture on
land adjoining cultivated areas – again, often
demanding group approaches. Agricultural
researchers have long been aware of the need to
draw on such resources in order to ensure, for
example, adequate supplies of fodder and so
contribute to the sustainability of agriculture in
such areas as the mid-hills of Nepal. But they
now have the added burden of devising man-
agement practices and technologies to ensure
sustainable exploitation of this wider natural
resource base. Inevitably, as demands of this
kind broaden, the complexities of diagnosis
increase, giving added impetus to the search for
cost-effective methods.

This growing disparity between expectations
and resources has created an environment
receptive to innovations of two broad, related
types: 

● The growing confidence in farmers’ own
capacity to identify their needs, has gener-
ated an array of ‘farmer participatory
research’ (FPR) methods19, the diagnostic
components of which have recently devel-
oped in ways which are often both rapid and
participatory20.

● It is becoming clear to governments that
they no longer have the resources to meet
the wide range of potential research
demands from complex, diverse and risk-
prone areas. There is therefore much talk,
and the beginnings of action, on the cre-
ation of partnerships between government
and private sector organizations, both com-
mercial and non-profit.

3.3.5 FPR and PRA

As the early review by Farrington and Martin in
198821 notes, FPR has its intellectual origins in
the traditions of action research. In practical
terms, participatory methods were first applied
to technical change in agriculture by NGOs and
to special projects to support farmers in identi-
fying the opportunities and constraints they
faced in agricultural development, in meeting

these needs themselves if possible, and with
help from government services if not. FPR was
initially conceived and applied by NGOs in this
‘empowering’ mode and many early examples
drew on such conventional anthropological
techniques as participant observation. Few,
however, could be classed as ‘rapid’.

At the same time, a parallel mode of enquiry
was developing in the form of rapid rural
appraisal22, drawing on efforts to diagnose
farmers’ needs without conventional question-
naire surveys or frequent recording techniques,
avoiding their costs and rigidities and the risk of
results so old they miss a ‘moving target’23. To
reduce any tendency to be purely extractive,
this model evolved into PRA, the origins of
which were reviewed by Chambers in 199424. 

Two general observations need to be made,
and the first concerns the relationship between
PRA and FPR. The large number of case studies
generated by the two has led some to equate
PRA with FPR and Extension (FPR-E). There is,
however, a basic distinction. FPR-E is an
approach to the development of technologies,
embracing diagnosis, screening, testing and
verification that meet farmers’ needs. As such,
it is equivalent to FSR-E, but utilizes a wider
range of methods and relies on a wider range of
institutional linkages. PRA is one set of meth-
ods, and has been used primarily as a diagnostic
tool. While it undoubtedly has potential at the
evaluation stage of the research cycle, this
remains largely unexploited. Importantly, it has
little to offer at the experimentation stage.
Efforts to ensure stronger farmer control over
the experimentation process have, for instance,
led to innovations such as the participatory
varietal selection (PVS) highlighted by
Witcombe and Joshi in 199525. Techniques
such as PVS are based on semi-structured inter-
action with farmers over one or more seasons in
which their views on the design and manage-
ment of trials, and their criteria for assessment
of the results, are elicited. Much of the same
kind of interaction had long been used in the
variety of roles played by researchers and farm-
ers in the joint conduct of on-farm research
(OFR). A common theme of the numerous
manuals on OFR, many of which predate PRA,
has been the search for ways of increasing
farmers’ control over experimentation. A 
wide range of techniques for farmer-to-farmer
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extension are being discussed which, again, are
distinct from PRA. These examples demonstrate
that, while PRA has an important contribution
to make to the understanding of farmers’ needs,
the concept and practice of FPR-E within a sys-
tems context goes beyond the group of methods
embraced by PRA.

The second observation concerns the differ-
ing objectives, ethos and capacities of NGOs and
government research and extension services. As
noted, early approaches to participation were
introduced by NGOs as part of a broad aim to
empower rural communities. By contrast, gov-
ernment research and extension services view
participation in a functional context – as a
means of enhancing efficiency in the design
and uptake of new technologies. There are, of
course, overlaps and intermediate positions: the
better-resourced government services may
engage in more empowering approaches, some
‘technology-focused’ NGOs may be concerned
more with functional than empowering partici-
pation, and increases in income generated by
functional participation may lead to empower-
ment. But the broad differences in philosophy
and mandate remain and set important limits
on the types and depth of participatory
approach that might reasonably be expected in
government services. 

3.3.6 Issues and prospects

For this reviewer, there are four issues in diag-
nostic methods that will occupy centre stage in
the next decade: 

● The role of PRA methods.
● The changing role of researchers as FPR

gains ground.
● Multi-agency approaches.
● Expansion pathways.

The role of PRA
PRA has powerfully demonstrated the ability of
village households to contribute to rural devel-
opment planning. It has also generated a sense
of community ownership of development pro-
jects and processes, and a recognition among
administrators that farmer participation
enhances the prospects of success. However, it
is increasingly being seen as a ‘new orthodoxy’,
and, like all orthodoxy, it is attracting chal-
lenges of diverse kinds. One has to do with intel-

lectual property, viz. the argument that a num-
ber of the methods it embraces predate the term
‘PRA’. Another is that enthusiasm for methods
has led many to ignore differences in objectives
and in the comparative advantage of different
kinds of organization. It should hardly be sur-
prising that departments of agriculture are
unwilling to become involved in the more
empowering forms of participation, but much
criticism for failing to do so is implicit in the
calls for ‘new professionalism’26. There is
increasing concern that enthusiasm for photo-
genic – perhaps gimmicky – techniques is not
being matched by adequate care in the basics of
unbiased sampling and questioning skills.
Mosse, writing in 199527, sees the need to
develop understanding at several levels of the
organizational and political contexts in which
PRA is conducted. ‘At every level’, he says,
‘knowledge building, need definition, prioritisa-
tion … are shaped by social relations, not just
within rural society, but within project teams,
the organizational interests which they are con-
strained to serve and the political environments
in which they work’.

There is certainly scope for further refining
PRA techniques in monitoring and evaluation
and, at the diagnosis stage, in combining them
with techniques for consensus building28. But a
growing concern is the understanding of roles
and process, and, as Alsop et al. argued in
199629, user-friendly techniques have yet to be
developed for these purposes.

The changing role of researchers
The greater involvement of farmers in both the
diagnosis of needs and in decisions over which
technical options to test raises questions over the
future role of researchers. Is it sufficient, as
some would argue, for them merely to act as
facilitators in processes led by farmers and, by
implication, to observe with satisfaction the suc-
cessful adoption of new technologies? Or do they
retain some wider role? Many would argue that
the mandate of researchers remains national (in
some cases, provincial) and that an important
role for them in FPR should be to identify not
simply what works, but why and how so that
‘baskets of choices’ potentially relevant to other
areas can be assembled. Thus, there is both con-
tinuity and change in the role of researchers:
they continue to be concerned with identifying

64 Chapter 3



what is potentially relevant to wider ‘research
domains’, but now assemble information to feed
into these more from on-farm observations than
from on-station experiments.

Multi-agency approaches
It is argued above that governments will tend to
adopt functional approaches to participation, in
contrast with the empowering approaches of
NGOs. Nowhere is the contrast starker than in
the different approaches to technologies requir-
ing ‘joint action’ by the two types of organiza-
tion. Some farm activities, including various
IPM techniques, require joint action if they are
to be effective and the management of common
pool resources can only be performed by farmer
groups. However, the record of government
staff in forming anything more than very tem-
porary groups is poor30.

NGO approaches are much smaller in scale,
more time-consuming and more intensive, rely-
ing on the development of a sense of commu-
nity identity, and of leadership, participation
and conflict resolution skills. The groups formed
with NGO support are intended to become self-
sustaining, to address their own community
needs where possible and to make demands on
government services where necessary. These
objectives are not always achieved, of course,
but the needs in agriculture and natural
resource management are identified and
addressed in this context. A particular problem
facing NGOs is their limited awareness of the
range of technical options available to meet
farmers’ needs, and limited access to such
options. Proposals now abound for multi-
agency approaches seeking to combine the
strengths of NGOs in needs assessment and
group formation with those of government in
developing technical solutions. 

The views and mandates of government and
NGOs diverge to some degree, and the area of
shared aspirations is limited. This does not imply,
however, that NGO ideologies will necessarily be
‘tainted’ if they work with government. A very
wide range of interaction has been identified31

and even the most empowerment-oriented NGOs
need not find it difficult to make technical
demands on government. A widespread problem
is that government services have historically
been driven more by an ethos of delivering pro-
grammes than of responding to demands.

Techniques based on process documentation and
process monitoring are now being developed to
assess how far joint activities proceed in line with
expectations, and to bring them back on track
where necessary32. The further development of
multi-agency approaches and methods of moni-
toring them will clearly be a key influence on the
type and extent of future multi-agency
approaches, including the articulation by NGOs
of farmers’ needs to government services.

Expansion pathways
At the risk of caricature, NGO approaches
towards diagnostic methods may be character-
ized as ‘deep but small-scale’, and those of gov-
ernment services as ‘large-scale but superficial’.
The intensive, face-to-face nature of NGO
approaches has made it difficult to spread the
approaches, but the strengths of both types of
institution might be combined. Multi-agency
approaches are not the sole solution. Access to
powerful new media (television, video, local
radio) is expanding rapidly in many rural areas.
With a little imagination, improved use of these
could lead to advances in diagnosis in two ways:

● The capacity of these media to enhance
farmers’ awareness of technologies that
have worked well in areas similar to their
own. This may stimulate ‘self diagnosis’, vis-
its to other areas and testing and adoption at
minimal cost to government or NGO.

● Their capacity to convey, in farmers’ own
words, how they set about forming groups
and pressed their demands on NGOs or gov-
ernment services could have important
demonstration effects.

As noted, changes are needed on both sides
before such approaches will become widespread.
Many regard direct interaction between
researchers and farmers’ associations as the
most sustainable arrangement for the long term.
However, only in commercial crops have associ-
ations (usually commodity associations) proven
strong enough to influence research agenda33

and there are grave doubts over whether small
farmer groups can be created and sustained in
semi-subsistence contexts without long-term
external support, possibly by NGOs34. Moreover,
even in the north, the extent to which farmers’
organizations have been willing to finance
research in the face of the withdrawal of public
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funding has been limited35. Further options for
change include the following:

● Where public sector research and extension
services are strong, they can be expected to
introduce participatory appraisal on a wide
scale, providing that appropriate reward
structures and funding mechanisms are
introduced.

● In some settings, farmers’ associations may
be able to articulate their members’ require-
ments to research organizations.

● In others, NGOs may support local member-
ship organizations in identifying or express-
ing needs, or may do so on their behalf.

Overall, what is clear is that there will be no sin-
gle pattern for the introduction and wide imple-
mentation of improved diagnostic methods in
the future. Local agroecological and socioeco-
nomic settings will increasingly determine the
choice of methods, and institutional configura-
tions will have to be tailored to local settings.
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3.4.1 Introduction

The impact of FSR on agricultural research has
been twofold. It showed that:

● Agricultural production was one part of a
complex system guiding farmers’ choices. 

● Farmers had a sophisticated understanding
about their current system and the costs and
benefits of new technology, including specific
preferences which governed its acceptability. 

Initially, researchers saw technology as ‘neu-
tral’. They came to understand that acceptance
could be size biased and that the constraints of
low resource farmers differed from those of
larger landholders. FSR focused attention on
farmers and their diverse circumstances.
However, a blind spot remained. While technol-
ogy was seen as size biased, it was not seen as
gendered. Too frequently, learning about and
from farmers meant learning about and from
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ing a positive force for change. Increasing women’s productivity has substantial payoffs for family liveli-
hoods, including the better health and education of the next generation.



male farmers. Women farmers and their knowl-
edge and preferences about agricultural pro-
duction were virtually invisible. Early guidelines
to FSR did not include the analysis of gender-
disaggregated data as a source of useful insights
for scientists. Most FSR practitioners considered
the household a ‘black box’ in which resources,
responsibilities and benefits are equally (or opti-
mally) shared. They assumed that one individ-
ual, usually male, could speak for all.

3.4.2 The importance of gender
differentiation

In the 1930s and 1940s, a number of anthro-
pologists, trained in careful observation of the
daily lives of those they studied, detailed the
productive activities of women and men1. But
this kind of social analysis did not, in general,
carry forward into FSR. Boserup’s 1970 study,
‘Women’s Role in Economic Development’2,
reopened the case. She stressed the important
contribution made by women to agricultural
production, drawing attention to their different
role according to population density, the inten-
sity of production and the availability of hired
labour. Modernization and intensification of
agriculture would mean increased labour by
both men and women. She pointed out that
shared labour did not necessarily mean shared
benefits; men were more likely to predominate
with their access to markets and new technolo-
gies. Indeed, women’s income and position
could be at risk. 

Beginning in 1975, the launch of the
Decade for Women, researchers associated with
US land grant universities working in develop-
ing countries provided abundant examples of
women’s roles in agriculture, including Horn
and Nkambule-Kanyima in 19843. Women
often had exclusive responsibility for particular
crops, livestock or operations. Their roles and
preferences were sometimes complementary,
sometimes parallel and sometimes in conflict
with those of men4. Case studies from
Indonesia showed how improved technologies
could actually harm women’s opportunities and
welfare. The introduction of rice mills operated
generally by men, replaced the hand pounding
of rice carried out by women. The result was
the loss of employment and income by poor
women labourers. 

In an early study of irrigated rice produc-
tion in Gambia, Jennie Dey described how the
assignment of irrigated plots to men trans-
ferred the ownership of rice production and its
income from women to men5. In 1986,
Christine Jones’s widely circulated study in
Cameroon showed how failing to take women’s
interests into account led to serious miscalcula-
tions in expected productivity and economic
returns6. Both demonstrated that efficiency
and equity were at risk when research or devel-
opment failed to take account of women’s roles
in agriculture. There was increasing evidence
that households were complex decision-making
entities7 and this sparked several efforts to
combine improved understanding of house-
hold dynamics with FSR. 

3.4.3 Strategies in the introduction of gender
analysis into FSR

The inception and development of attention to
gender issues within FSR are like a braid, made
up of several strands that overlap and
strengthen each other. These strategies were
frequently opportunistic, building on existing
openings and developing momentum. They fall
largely into four categories:

● Conferences bringing together those study-
ing intra-household decision making (princi-
pally anthropologists), and social scientists
engaged in FSR (mainly economists)8.

● The development of methods for use by FSR-
E researchers to gain a better understanding
of gender roles, and incorporation of these
methods into the conduct of FSR-E9. 

● Specific studies to show how FSR could
incorporate an intra-household perspective
with useful results.

● Conferences and workshops that gave visibil-
ity to individual projects where knowledge of
women’s role had led to improved project
outcomes10. 

These legitimized gender analysis and became
the vehicles for the discussion and develop-
ment of reliable gender-sensitive research
methods. Three of the main training pro-
grammes for FSR were: CIMMYT’s East
African Economics Program based in Nairobi,
Farming System Support Project’s (FSSP)
assistance to FSR projects funded by USAID,
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and the IRRI Farming Systems Training
Program. Each of these came to accept the
legitimacy of gender analysis and incorpo-
rated it into its training programmes. Looking
back, the perseverance of Kate McKee of the
Ford Foundation in identifying and funding
different opportunities for furthering this issue
was crucial. The Ford Foundation provided
long-term support to the Intra-Household and
FSRE Case Studies Project (IHH/FSR-E) from
1984 to 1994 and the Women in Rice
Farming Systems (WIRFS) network from the
mid 1980s to the mid 1990s – the two most
persistent efforts to develop methods and
engage FSR researchers.

The award of a large technical assistance and
training contract to the FSSP to the University

of Florida (UF)
This provided the means for stronger links
between US land grant universities and FSR-E.
Research by the Population Council of New
York City showed that where women had a
stronger bargaining position, fertility appeared
to drop and women’s own productive activities
significantly enhanced their positions. Judith
Bruce, with the support of the Ford Foundation,
began a series of studies to help development
planners understand women as producers.
Constantina Safilios-Rothschild conducted stud-
ies comparing women’s involvement in agricul-
tural production with their invisibility in official
figures. And a group from Harvard constructed
a conceptual framework for a set of case studies
for the World Bank and USAID, now known as
the Harvard framework11. 

WIRFS Conference at IRRI
The WIRFS Conference at IRRI, supported by
the Ford Foundation, was an early effort to
explore the links between women and FSR. The
meeting gave birth to the IHH/FSR-E Case
Studies Project. Shortly after the conference,
IRRI created the WIRFS Network, also funded
by Ford and led by Gelia Castillo, Professor at
the University of the Philippines at Los Baños,
and Virgilio Carangal, head of the Asian Rice
Farming Systems Network (ARFSN). The
Women in Agricultural Development (WIAD)
programme began to meet on an informal basis
at the UF12. 

3.4.4 Milestones and achievements

1984
Joyce Moock at the Rockefeller Foundation and
Kate McKee from Ford organized the Bellagio
Conference on Understanding Africa’s Rural
Households and Farming Systems to address
gender issues with the leading farming systems
practitioners13. This conference provided the
impetus to find practical tools for incorporating
intra-household and inter-household analysis
into FSR. The IHH/FSR-E Case Studies Project
was initiated, led by Hilary Sims Feldstein and
Susan Poats and, again, funded by the Ford
Foundation. The project developed seven train-
ing case studies integrating intra-household
considerations and FSR14 and a handbook on
gender-sensitive research methods15. The pro-
ject also organized ‘gender methodologies pan-
els’ at the annual FSR-E meetings. 

1985
The Bellagio Seminar on Women and
Agricultural Technology: Relevance for
Research, sponsored by the Rockefeller
Foundation and the International Service for
National Agricultural Research (ISNAR),
brought together the 12 international centres
of the CGIAR16. The Conference agreed that
gender was an important variable in agricul-
tural research and that centres should recog-
nize this by linking gender directly to
technology generation and use. 

The WIRFS Network was formed. At its
first workshop, the priority was to build some
regional experience. The network leader,
Thelma Paris, an associate scientist at IRRI,
used a judicious mixture of conferences, small
research grants, individual mentoring and
training, to encourage scientists from national
programmes to incorporate gender analysis into
their FSR. 

1986
The monograph by Janice Jiggins in the CGIAR
study on gender-related impacts and the work
of the IARCs highlighted the accumulating evi-
dence of women’s substantial contribution to
agricultural production and to household nutri-
tion17. Jiggins was critical of the Centres’ persis-
tent gender bias that contributed to the
invisibility of women in FSR programmes. The
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UF/WIAD Conference on Gender Issues in
Farming Systems Research and Extension took
place with the support of three departments at
UF, and the Ford and Rockefeller Foundations.
Over 350 participants from all regions of the
globe attended18.

1987
The CIMMYT Networkshop on Household
Issues and FSR was organized by Allen Low,
Alistair Sutherland, Feldstein and Poats in
Lusaka, Zambia, in April, 1987. Zambia was
already a leader among national programmes
in taking steps to incorporate a gender perspec-
tive in its research process. Biological and social
scientists from nine national programmes spent
5 days discussing the IHH/FSR-E Zambia case,
presenting papers and visiting the field19. This
laid the groundwork for the incorporation of
gender concerns into CIMMYT’s East and
Southern Africa FSR training and a wider
appreciation of these concerns in general.

1988
The WIRFS conference, IRRI brought together
national researchers from seven south-east
Asian countries. Some, with small grants from
the 1985 meeting, had applied a gender per-
spective to their ongoing farming systems work.
For others, this workshop was their first expo-
sure to gender analysis, widening the reach of
the WIRFS programme in south-east Asia. In
September, Feldstein and Flora provided a day of
training on gender and FSR-E for the
International Development Research Center
(IDRC), reaching another major set of FSR
actors. Tangible evidence that the argument for
gender analysis had won recognition as good
social analysis came when the very FSR practi-
tioners who had baulked at using the words
‘women’ and ‘gender’ at the inception of the
Case Study Project, suggested that gender issues
be a subtheme of the 1988 conference.

1989
IDRC published the monograph ‘The Gender
Variable in Agricultural Research’ by Feldstein,
Flora and Poats in English, French and Spanish
and gave it wide free distribution20. Later in the
year ‘Working Together: Gender Analysis in
Agriculture’, by Feldstein and Poats, was pub-
lished21. Gender became a subtheme at the

annual FSR-E conference, and sessions on
intra-household analysis became the best
attended. 

1990
Attending the WIRFS Conference in Bogor,
Indonesia, were senior agricultural administra-
tors from India, Indonesia, Nepal, the
Philippines and Thailand. Using the GAP con-
ceptual framework, the researchers who had
received small grants and training from WIRFS
in 1988 presented their analyses of the sites in
which they were working. The administrators’
reaction was very positive and they endorsed a
continuation of the WIRFS project and a
request that IRRI do more to train their
national scientists in gender analysis. IRRI sub-
sequently incorporated gender analysis into its
farming systems training as well as providing a
separate course on gender analysis. Through
the sustained commitment of IRRI and the Ford
Foundation, the leading donor, the programme
flourished for 10 years. During this period
WIRFS worked with 23 organizations from
National Agricultural Research Systems
(NARS) in nine south and south-east Asian
countries. WIRFS also began to have an impact
on technical research conducted at IRRI22.

By 1990 FSR was losing favour with donors
but gender as a development variable was
receiving more attention. In 1991, CGIAR
launched its Gender Program. Beyond this,
Agenda 21 explicitly discussed women’s
reliance on the environment for their liveli-
hoods and the importance of involving women
in sustainable natural resource management
(NRM). The focus on NRM has provided a new
venue for applying the principles of FSR-E and
with it gender analysis, but also raises new
issues.

3.4.5 Evolution of methods for collecting
gender-sensitive and disaggregated data

The rubric, gender analysis, is often used to
refer to both the conceptual framework, used
for analysis and planning, and a range of
methods for the collection of gender disaggre-
gated data from both men and women farmers.
The conceptual framework for gender analysis
in FSR-E is an aid to understanding the pattern
of roles and responsibilities in the farming sys-
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tem. The framework focuses the gathering of
data and its analysis on four key areas: activi-
ties, resources, benefits and inclusion. The cen-
tral question is ‘Who does what?’ Data is
gender disaggregated in its collection and its
analysis and information is gathered, arranged
and compared on the activities of women and
men farmers.

One of the major contributions of the frame-
work is the use of a gender-disaggregated farm-
ing systems calendar. This shows when the
labour constraint is most severe, and what and
whose tasks would be affected by any changes
in the farming system23. In Burkina Faso, for
example, a linear programming of sex-specific
labour inputs explained the limited extent of
adoption of tied ridges, a technology for mois-
ture conservation. Women’s labour was con-
strained by their household responsibilities or
involvement in ‘own account’ enterprises such
as beer making or working in their own fields24.

To predict the availability of other resources,
researchers use the framework to analyse data
on men’s and women’s access to, and control of,
resources and the benefits from production. By
comparing the costs and benefits of technolo-
gies by gender, researchers can anticipate the
likely constraints to uptake. An analysis of ben-
efits also includes an understanding of the
shared and differing preferences of men and
women for specific traits in a crop. Finally, mon-
itoring the inclusion of women and men in the
different stages of FSR enhances researchers’
awareness of points at which gender-specific
knowledge can usefully be brought to bear.
While the focus of the framework is on gender
and age, other important variables – ethnicity,
class, life cycle stage – could also be incorpo-
rated into the analysis. 

When the IHH/FSR-E Case Studies Project
began, it followed the current methodology of
FSR-E – diagnosis through informal and formal
surveys, planning and design, on-farm experi-
mentation, evaluation and dissemination. Each
of these stages needed an expansion of method-
ology to ensure the collection of data about
women as well as men. Attention to gender in
informal diagnostic surveys means widening
both the kinds of informants (more women)
and the key questions. In Botswana and
Zambia, researchers included female heads of
household among those surveyed. In Sta

Barbara in the Philippines, women members of
joint households were interviewed separately in
a resurvey that provided a better description of
the farming system and respective roles. By
interviewing women not included in the origi-
nal surveys, researchers discovered that the
processing of glutinous rice was an important
source of household income. This predomi-
nantly women’s activity became a fertile area
for experimentation with improved technolo-
gies, from new varieties grown by men, to new
post-harvest machinery used by women25. In
Peru, work in the community revealed, unex-
pectedly, that women, rather than men, were
responsible for the care of animals. Through
discussion with the women, scientists learned
that they did not use chemical dipping because
of its high cost, and that there were local treat-
ments for parasites. Scientists helped to orga-
nize a production research group to conduct
trials based on local plants and chemical dip-
ping. A local leaf proved to be as effective as the
chemical, but it was scarce. This prompted the
women to begin plant multiplication to over-
come this limitation26. 

On-farm trials often required changes better
to capture the practices and assessments of
both women and men27. In Botswana and
Zambia, female heads of households were also
collaborators in on-farm trials and researchers
held separate field days to ensure they heard the
candid opinions of women farmers. In
Zambia28, researchers collected and analysed
gender disaggregated data which proved partic-
ularly useful in technology surveys, as
Sutherland wrote in 1994: ‘For example, in an
assessment of intercropping in Lusaka
Province, male and female respondents saw dif-
ferent advantages and disadvantages. … Certain
treatments were ranked high only by the
women respondents. This helped in the design
and targeting of subsequent on-farm experi-
ments’29.

Including women as sources of information
and partners in FSR continues to present
methodological challenges. In many societies,
men dominate the ‘public domain’; women may
not be present and when they are present they
do not speak. Local custom may prevent men
from questioning them individually. Group
interviews and the use of more women field
researchers have helped to overcome this
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constraint. Researchers may have to shell beans
with women in the kitchen30 or engage with
separate focus groups31 to hear women’s voices.
Understanding the general pattern of the roles
of women and men may require very specific
questions about the details of particular pro-
duction activities. 

In the late 1980s, FSR researchers and oth-
ers began to expand the tool kit for learning
from farmers to include mapping, focus groups,
transepts and matrix ranking. Though still
uneven in practice, these techniques prompted
a shift away from extracting data to design solu-
tions back at the research station towards more
fully incorporating farmers in decision-making
about what should be tried and how to test it. To
use these tools, scientists concerned with gen-
der and other variables have made adaptations
to ensure that the voices of women and men are
heard. This is especially true in the work of the
Ecology, Community Organization, and Gender
(ECOGEN) project at Clark University, the
Sustainable Agriculture and Natural Resource
and Environment Management Collaborative
Research Support Project (SANREM CRSP), and
UF’s project on Managing Ecologies and
Resources with a Gender Emphasis (MERGE).

As the participatory tools proliferate, adap-
tation to include gender analysis has two impor-
tant elements. The first, when undertaking
community mapping or transepts, is to ask
questions about each element of the landscape,
its different uses, ownership, and who has
responsibility for each enterprise32. Activities,
resources and benefit analyses can be con-
ducted using cards with drawings of men,
women and children and different enterprises.
Using such cards, a group (all men, all women,
or mixed) can collectively sort out men’s and
women’s roles and responsibilities for each
enterprise33. Participants can explain benefits
by breaking down plants by their many prod-
ucts and the ownership, responsibility and ben-
eficiary of each34. 

Second, to ensure that women’s opinions are
registered, researchers should conduct inter-
views with sensitivity. They must be careful
about how questions are worded and what
questions are asked, focusing on the areas
where they know the women to be expert, for
example, or conduct separate interviews keep-
ing in mind that all women are not the same.

These same principles may apply to groups dif-
ferentiated by other variables such as class or
ethnicity or age. ‘Questions of Difference’, a
training video produced by Irene Guijt of the
International Institute for Environment and
Development (IIED) shows adaptations of par-
ticipatory methods and the value of informa-
tion from women to NRM35.

3.4.6 Evidence on making a difference:
efficiency, welfare, equity and empowerment

A question often asked is ‘Does it make a differ-
ence?’ Does understanding the gender dimen-
sion in division of labour, access and control of
resources, responsibility and decision-making
make a difference? The application of gender
analysis to agricultural research is new, but
there are now many examples of where it has
made a difference. The answer to this question
depends on the purpose to which the analysis is
put. Because women’s and men’s different roles
and interests may weigh heavily in the adoption
of improved technologies, FSR leaders now rec-
ognize that gender differentiation is ‘good’ FSR. 

Efficiency
One reason for its use is efficiency. In Rwanda,
for example, scientists learned from on-farm tri-
als that it was the women who were the pre-
dominant bean growers. In an experiment on
farmer evaluation, women bean experts came
on-station to discuss 21 varieties in the final
stages of selection with breeders. This was
much earlier in the breeding cycles than farmer
evaluation of the few varieties moved forward
into on-farm trials. The women experts selected
for very specific traits; for planting where there
is wind, for planting near bananas, and three or
four varieties to plant in their own on-farm
experiments. Their selections outperformed
their own check varieties more frequently and
by a greater margin than had breeders’ selec-
tions in similar trials36.

Gender analysis is used for an ex ante assess-
ment of the fit of the technology into the farm-
ing system. It helps identify the appropriate
collaborators for specific operations or enter-
prises. Gender analysis also helps identify who
has local and practical knowledge about differ-
ent parts of the farming system and of the nat-
ural resources upon which it draws. As in the
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Sta Barbara case, this approach can lead to
identifying overlooked areas where researchers’
knowledge and experimentation can make a
real contribution. 

Welfare and equity
Gender analysis makes a difference in address-
ing issues of welfare and equity. It can be used
ex ante to anticipate whether women’s condi-
tions are worsened or improved by a new tech-
nology. Concerns about displacing female hired
labour have featured in the research by the
International Crops Research Institute for the
Semi-Arid Tropics (ICRISAT) on herbicides and
have influenced the decision by the International
Center for Agricultural Research in the Dry
Areas (ICARDA) in developing a lentil
harvester37. In Zambia, women’s concerns
about losing control of their crop negated a pro-
posed intercropping of women’s beans with
men’s maize38. Used more proactively, gender
analysis provides a means for identifying those
specific activities by women where research or
extension can produce tangible benefits. For
subsistence farmers, research to reduce weed
populations would reduce women’s drudgery
and IRRI has engineered several machines
scaled for women and women’s tasks in produc-
tion and post-harvest processing. In both cases,
what is drudgery reducing in the case of subsis-
tence farming may be labour displacing on
larger farms. Such situations require sensitive
analysis and exploration of options. The equity
orientation is currently receiving increased
attention. Development specialists have realized
that ignoring women in the development
process has meant ignoring a positive force for
change. Increasing women’s productivity has
substantial pay-offs for family livelihoods,
including the better health and education of the
next generation39. 

Empowerment
A third area is women’s empowerment,
strengthening their ability to make choices
about their own livelihoods. Researchers work-
ing with sheep in the Andes, where livestock
were women’s responsibility, helped form a
women’s sheep association to discuss research
needs and to design trials. This forum became
the vehicle for discussing many other issues and
to formalization of the group as a place to dis-

cuss women’s and community affairs40. In
Guimba in the Philippines, an improved rice
mill reduced costs and time for processing rice.
The arrangements by women to run the mill
became the basis for a women’s association
which eventually gave them a stronger voice in
community affairs41. 

Whatever the intention – efficiency, equity
or empowerment – gender analysis provides a
‘map’ for identifying men’s and women’s roles
and helps improve the choice and design of
improved technologies. 

3.4.7 Continuing challenges

The application of FSR to NRM
NRM shifts the emphasis from the farm house-
hold to the community or communities in a
larger landscape. Several elements may limit
attention to gender: more complexity; more and
different kinds of stakeholders, and, at the pub-
lic community or intercommunity level, women
may be invisible. While gender may not be the
dominant variable in differentiating stakehold-
ers, it is still important. 

The role of women researchers
Male researchers and administrators often
claim that adding women to the team will ‘take
care of the gender question’. A woman
researcher may find it easier to reach rural
women and her own experiences may help her
understand their circumstances. However,
being a woman does not automatically qualify
one to carry out gender analysis. This is a skill
that must be learned, by women as well as men.

The circumstances for women professionals
More professional women come to gender
analysis workshops than to any other kind of
FSR forum. For many, such a workshop is the
first event of its kind that they have attended.
Away from the main proceedings, they discuss
the difficulties of their workplaces. Some are
wholly accepted as members of the team, but
many are ignored, belittled, sexually harassed
and find their chances of career advancement
extremely limited. The workplace rarely takes
account of the greater time constraints on
women than men as women continue to bear the
greater responsibility for household production.
There is a disturbing parallel between women’s

FSR – Understanding Farming Systems 73



treatment in an organization and the serious-
ness with which the organization addresses the
needs of women as clients. 

The capacity to implement gender-sensitive
research

The comparative advantage for gender analysis
in FSR is with national programmes and NGOs,
but with decreasing funds for agricultural
research and development, the capacity for FSR
is also shrinking. Some national programmes
are now making a concerted effort to build gen-
der analysis into their research, but many lack
the resources or the commitment.

Resistance from men
However reasoned the argument for using gen-
der analysis to improve the efficiency of
research, many male scientists are still inclined
to not listen, or to laugh or to ignore. Often the
question ‘Will it make a difference to what I am
working on?’ reflects their reluctance even to
read the basic texts and consider their applica-
tion to their own work. Their own socialization
on women’s roles at home often makes it diffi-
cult for them to take women seriously as col-
leagues or as sources of information. There are
now a number of men who speak out forcefully

for gender analysis and the importance of
addressing women’s needs, including the editor
of this book. But in the long run it is practice
and interventions at the field level which make
a difference42. Given entrenched habits and atti-
tudes, changes are slow. 

3.4.8 Conclusion

Fifteen years of work in gender analysis has
paid off in the increasing legitimacy and use of
gender analysis in FSR-E and other agricultural
research. Furthermore, gender analysis, by its
focus on different kinds of farmers and their
interactions, has made anthropological insights
more visible in FSR, and has done so in a way
which adds clarity to the presentation. A num-
ber of national programmes and NGOs in Africa
and Asia are giving more attention to women as
farmers and as fellow scientists. Women them-
selves are increasingly speaking out on their
specific needs for technology, and the credit and
extension services that enhance their produc-
tivity. However, those committed to excellence
and equity in FSR will need to be persistent in
ensuring that gender is fully considered in tech-
nology development.
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3.5.1 Introduction

It is difficult to provide any precise definition
for a movement as broad as FSR, but two ele-
ments are certainly characteristic. One is an
insistence that priorities for research and
extension programmes must be based on an
understanding of farming practices within a
holistic framework. The second is the convic-

tion that technological innovations need to be
developed and tested under farming conditions
and management representative of target
farmers. It is the expectation of FSR that these
two elements should be directly linked; an
understanding of farming system performance
and constraints should naturally lead to the
identification of appropriate technologies to be
tested on farm. 
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3.5 RELATING PROBLEMS AND CAUSES IN FSR PLANNING
Robert Tripp

One of the values of causal analysis in FSR is that it forces participants to take a step back, consider a wider
range of options than their own disciplines might suggest, and then focus on interventions that are rele-
vant to the given circumstances.



But the translation of farming system diag-
nosis to relevant technology testing has not
been straightforward. One technique has been
used to make a more effective connection
between diagnosis and experimentation – the
management of causal analysis in FSR plan-
ning. This is a brief overview of the techniques
that are used, providing an evaluation of the
strengths and limitations of these techniques,
and placing causal analysis in the broader con-
text of the other adaptive and participatory
agricultural research activities currently in use.

3.5.2 The conduct of causal analysis

Most FSR has been directed at public sector
agricultural research and extension institu-
tions. The aim has been to provide methods and
techniques that are replicable and that can be
incorporated into the operating procedures of
these institutions. But the challenge has not
been merely methodological. A concomitant
purpose has been to impress upon researchers
and extensionists the complexity and rational-
ity of local farming systems and to convince
them that textbook solutions to farmers’ prob-
lems are often inappropriate. One of the most
difficult aspects of conducting FSR, and in man-
aging related training activities, has been pre-
cisely the point at which a diagnosis of the
farming system is to be used to identify possible
interventions. 

Techniques for diagnosis, including various
types of surveys, interviews, group meetings
and observations, are relatively well described.
Similarly, a range of sources provide guidance
for the design of on-farm experimentation. But
there are no standard methods for connecting
diagnostic information to experimental design.
In the absence of a robust linkage process, one
unfortunate tendency has been to follow FSR
diagnosis with proposals for testing and pro-
moting the very technologies to which
researchers were already committed before the
diagnosis. 

This challenge of stimulating an innovative
approach to experimentation, consistent with
the insights of farming systems analysis, was
the principal motivation for the use of causal
analysis in FSR. Causal analysis is by no means
a universal component of FSR, however. The
description in this section is based in particular

on the experience of the CIMMYT and the
International Center for Tropical Agriculture
(CIAT), which used causal analysis in their
training activities in FSR1. Causal analysis is
part of a simple analytical sequence that
includes:

● An identification of problems that restrict
the productivity of a farming system.

● An analysis of the causes of those problems.
● Proposals for possible solutions based on an

understanding of the causes. 

The process is best illustrated with the example
cited by Krisdiana et al. in 19912. An adaptive
research programme in Indonesia managed by
the Malang Research Institute for Food Crops
(MARIF) found that one problem in local maize
production was uneven plant populations with
high interplant competition. The immediate
cause of this problem was the high planting
density used by farmers. An initial response
might have been a recommendation to change
planting practices, but a farming systems per-
spective indicates the value of looking for the
rationale (i.e. the causes) behind the practice.
Three hypotheses were proposed (Fig. 3.5.1). 

● Farmers may have overplanted as a reaction
to seed quality problems.

● Farmers may have placed priority on maize
thinnings as a source of animal feed. 

● Farmers may have been trying to counteract
the effects of early season pest damage. 

The identification of effective and thus appro-
priate solutions obviously depends on assessing
the relevance of these causal hypotheses.
Possible solutions for seed quality, such as modi-
fying sources, treatment or storage of maize
seed, would be very different from those
addressing the constraints of animal feeding,
such as the identification of alternative fodder
sources. In this example, the third causal
hypothesis was the relevant one, and further
research uncovered considerable shootfly dam-
age that had led farmers to overcompensate in
their planting practices. 

The example illustrates several aspects of
causal analysis. First, chains of causes are
common; the immediate cause of the problem
was overplanting, but this in turn was suscepti-
ble to causal analysis. Second, causes are not
always immediately clear, and hypotheses need
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to be investigated through further conversa-
tions with farmers, observations, surveys or
experiments. In addition, several layers of
causes may have to be investigated before arriv-
ing at one that is appropriate for suggesting
interventions. Once it was understood that
shootfly should be addressed, simple seed treat-
ments were tested. Further causal analysis
examined delays in planting and reliance on
maize–maize rotations as contributors to the
shootfly problem, with the aim of possible mod-
ifications in rotation or planting date to deal
with the pest problem (Fig. 3.5.2). 

The complexity of causal analysis is such
that diagramming is often helpful, as illustrated
in Figs 3.5.1 and 3.5.2. This complexity is a
serious concern; there are, after all, almost no
limits to the breadth and depth of causal
chains. The technique is only useful if it is man-
aged as a pragmatic tool forcing researchers to
understand as much as they can about the con-
text of particular problems that have been iden-
tified before they start proposing interventions. 

The causes of production problems can
include natural conditions (e.g. soil type, rain-
fall pattern), socioeconomic conditions (e.g.
food preferences, market requirements, current
policies) and management practices. The use of

non-practices as causes (e.g. farmers’ unfamil-
iarity with chemical pest control in Fig. 3.5.2)
should be limited, otherwise causal analysis
becomes simply an inventory of the technolo-
gies that researchers or extensionists wish to
recommend without considering a systematic
diagnosis. The breadth of causal analysis
should correspond to the capacities and man-
date of the FSR programme. One common
debate, for example, is the degree to which pol-
icy factors should be included in a causal analy-
sis. To the extent that policies are susceptible to
the actions and recommendations of the FSR
programme, they are appropriately considered
in a causal analysis.

The examples discussed above involve single
problems, but the combination of the causal
analysis of several problems often reveals inter-
relations that help to identify further priorities
for research or intervention. It is not uncom-
mon to find that several causal factors con-
tribute to a particular problem and that they
must be considered together in testing possible
interventions.

Causal analysis should not be confused with
two other common techniques in farming sys-
tems analysis3. It is not the same as problem
ranking, carried out after an initial set of prob-
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Farmers overplant to compensate for
expected early season pest damage

Farmers Use Very
High Plant
Densities

Poor seed quality and uncertain
germination rates [rejected]

Early season interplant competition
reduces maize yield

Maize thinnings used as fodder
for livestock [rejected]

Problems Causes

Shootfly and other early season
insects reduce maize yield

Fig. 3.5.1. Hypotheses on the causes of interplant competition in maize, Malang District, Indonesia.
(Source: Krisdiana et al., 1991.)



lems have been identified and involving prioriti-
zation on the basis of such factors as the impor-
tance of the problems and their susceptibility to
amelioration. It is not the equivalent to analysis
of solution feasibility, where possible interven-
tions are ranked on the basis of parameters
such as cost of research. Causal analysis stands
in between problem identification and solution
screening.

It is also important to emphasize that the
sequence of problem–cause–solution should
not be confounded with a methodological
sequence in FSR. Although it is helpful to pre-
sent FSR as a progression from diagnosis to
planning to experimentation to assessment and
feedback, the consideration of problems, causes
and solutions goes on continually during the
conduct of FSR. Causal analysis should not be
seen as an isolated planning procedure but
rather as a guiding principle for the conversa-
tions, surveys, experiments and data analysis of
an entire FSR programme. The process of iden-
tifying and interrelating problems and causes
begins with the first activities in an FSR pro-

gramme and continues over each season with
further diagnosis and experimentation.
Hypotheses about problems and causes are dis-
cussed, tested and refined; the understanding of
these relationships should progress in parallel
with advances towards identifying useful inter-
ventions for the farming system.

3.5.3 Contributions of causal analysis

One of the values of causal analysis in FSR is
that it forces participants to take a step back,
consider a wider range of options than their
own disciplines might suggest, and then focus
on interventions that are relevant to the given
circumstances. In the Indonesian example,
extensionists might have recommended an edu-
cational programme to encourage lower plant-
ing densities; post-harvest specialists might
have embarked on a seed storage campaign;
socioeconomists may have encouraged more
attention to livestock management in the farm-
ing system. In the context of the immediate
problem and its actual cause, all of these would
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Maize is a starch staple, especially
for low income rural families

Excessive turnaround time
between crop seasons

Problems with insects
[shootfly and others]
reduce maize yields,

especially post rainy season

Delays in land preparation in
some fields due to excess rains

Problems Causes

Second maize crop provides food
in period preceding rice harvest

Late planting date for some
post-rainy season maize fields

Delays in planting post-rainy
season maize because of upland
rice planted in rainy season

Two maize crops per year
allows pests to build up

Other crops [legumes] suffer
even more pest damage in
the post-rainy season

Farmers unaccustomed
to the use of a chemical
pest control on maize

Fig. 3.5.2. Hypotheses on the causes of pest damage in maize, Malang District, Indonesia. (Source:
Krisdiana et al., 1991.)



have been misguided. The search for causes is
an implicit part of most problem-solving tech-
niques, but finding ways to make it an explicit
and continuous part of FSR analysis stimulates
participants to seek more information and to
think carefully about the precise points of the
farming system where innovation would be
most productive. 

It is important to realize that until the causes
of a problem have been identified it is often diffi-
cult to proceed with interventions. One of the
contributions of causal analysis to FSR plan-
ning is to encourage participants to articulate
whether they are designing research and exper-
imentation to test solutions for problems that
are understood, or to seek further information
to clarify what direction should be taken. In the
Indonesian example, research was done on the
quality of farm-stored maize seed, not as an
intervention but rather to test the possible role
of seed quality in the causal sequence.

Causal analysis helps provide a structure for
FSR planning that limits the tendency to pro-
mote preconceived ‘solutions looking for prob-
lems’. It offers a framework in which to discuss
the rationale and interrelations of the farming
system that can be reviewed and refined. As
long as causal analysis is managed in a prag-
matic fashion, it helps researchers to focus on
creative solutions and to appreciate the degree
of understanding required to identify useful
innovations. Not enough attention to causes
leads to inappropriate research and recommen-
dations, but excessive pursuit of causal rela-
tionships diverts resources from the adaptive
aims of FSR.

3.5.4 The limitations of causal analysis

Causal analysis has proven to be a useful tool
for FSR planning, and for helping to communi-
cate the basic premises of FSR. Its use does not,
however, guarantee relevant research. As with
any aspect of research methodology, warnings
about the dangers of mechanical and unimagi-
native application hold true for causal analysis.
The identification of useful interventions in FSR
depends more on the skill and the experience of
the participants than on any planning tech-
nique. Causal analysis helps to keep disciplinary
bias at bay, but it certainly does not eliminate
the possibility that the most influential mem-

bers of the team will commandeer the direction
of an FSR programme.

One concern with techniques such as causal
analysis is that they may contribute to an exces-
sively positivist conception of FSR. The
sequence of problems, causes and solutions
gives the image of a completely objective project
aimed at discovering scientific truth. In fact,
adaptive agricultural research is a much more
subjective, iterative and political endeavour
than is often acknowledged. Any tendencies to
place such techniques on a pedestal of ‘pure’
science should be counteracted. One way of
doing this is to admit that it is simply one more
technique to increase the chances that the
farmers, researchers and extension agents
brought together for FSR will interact with tol-
erance, creativity and understanding.

Indeed, it is worth briefly deflating the posi-
tion of causality in scientific endeavours. Science
is sometimes envisaged as the search for single
determining causes, but the reality of multiple
causation and the influence of a researcher’s
frame of reference, and the scope of the enquiry
being conducted, challenge such simple concep-
tions4. The structure of causality is not objec-
tively determined, but is rather dependent on the
context of the research and the purposes of the
human actors5. In social science analysis,
causality is only one of several ways of describ-
ing relationships among variables6.

Another possible limitation to causal analy-
sis (as described here) is the fact that it was con-
ceived primarily as a technique for improving
the FSR planning procedures used by public sec-
tor researchers and extension agents. Although
FSR involves considerable interaction with, and
participation from, farmers, the use of causal
analysis in the planning of an experimental
programme does not envision significant direct
farmer involvement. As current movements in
adaptive agricultural research include consider-
ably more emphasis on farmer participation,
and often less of a presence of public sector
technical staff, the broader relevance of this
technique is worth exploring.

3.5.5 Causal analysis in a broader context

Various types of causal analysis are common in
project planning and design. Delp et al., in
1977, described several planning techniques
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that involve causal analysis7. A number of
donors have adopted the GTZ ‘objective oriented
project planning method’, ZOPP7, which begins
by identifying a core problem and then analyses
its causes and effects as a prelude to specifying
possible alternatives for project attention.
Examples of the use of causal analysis in agri-
cultural research design include the method of
farming systems diagnosis described by
Lightfoot et al. in 19907 for training researchers.
It uses systems diagrams, where farmers’ prob-
lems are placed in the centre and causes,
divided into primary, secondary, biophysical and
socioeconomic causes, are arranged in circles
around the problem. 

The conventional concept of FSR planning is
that of researchers and extension agents in an
office or meeting room, debating the diagnostic
and experimental data available to them. There
is a need to involve farmers more in the plan-
ning process, and to consider the implications
for causal analysis. In a technique described by
Bunch in 1982 for World Neighbors activities8,
farmers first brainstorm to produce an initial
list of problems, then work to refine the list,
group similar concepts together and arrange
them in order of priority. The iterative nature of
planning would seem to indicate significant
possibilities for shifting the locus of much plan-
ning to the field, taking advantage of innova-
tions such as the ‘regular research field
hearings’ described by Baker in 19889 or the
farmer groups described by Norman et al.10,
that same year.

It is certainly the case that recent interest in
participatory agricultural research methods
provides few examples of what could be
described as causal analysis. Perhaps this
should not be surprising. First, there is a strong
reaction by many against the ‘empiricism’ of
FSR and indeed against what Roades termed
‘the bankruptcy of social science methods used
by FSR teams’ in 199411. The feeling here is
that less structure and a wider range of meth-
ods would be helpful. In addition, farmer partic-
ipation often emphasizes the importance of
indigenous knowledge and explanatory con-
cepts that may not be compatible with conven-
tional causal analysis. Finally, the importance of
empowerment12 in farmer participatory meth-
ods directs attention away from the details of
formal planning and towards the importance of

farmers assuming control and responsibility for
technology generation.

There is some debate regarding the degree to
which FPR should be used to refine FSR13, or
whether it should complement14, or indeed
replace it15. In any case, it can be argued that the
role of causal analysis in FSR can be usefully
considered for FPR as well. Work in FPR has
been responsible for a considerable expansion in
the range of field techniques available for diag-
nosis, and impressive lists of alternative methods
for engaging farmer experience and commit-
ment for problem identification and prioritiza-
tion are often presented16. However, this
methodological diversification has not solved the
problem of how to convert a description of con-
ditions and problems into a plan of work. As
Mosse said in 1996: ‘The concept of “people’s
knowledge” misrepresents information produc-
tion in the planning process and gives a decep-
tively participatory gloss to the more complex
social dynamics of knowledge and the process of
negotiation involved. … Even where sophisticated
methods of participatory appraisal are sensi-
tively and effectively used, the local knowledge
which they help to generate does not in any
straightforward way translate into programme
decision-making and action’17. The richness of
participatory appraisal has yet to be matched by
an adequate strategy for participatory planning.

In this sense, FPR shares much in common
with FSR. Both have an unfortunate tendency
to focus excessively on their diagnostic tech-
niques; neither are very certain about how to
proceed from diagnosis to planning; and neither
can guarantee that their most powerful partici-
pants will not appropriate their course.
Techniques such as causal analysis make a
modest contribution to addressing these defi-
ciencies in FSR. Political control is not going to
be countered by methodological innovation.
But planning and priority setting in a frame-
work which encourages participants to exam-
ine their premises, acknowledge their biases
and commit themselves to exploring alternative
explanations can contribute to a more open and
responsive programme of technology genera-
tion. Causal analysis is simply one way of pro-
moting a state of mind in which puzzlement
and respect for the complexities of local farming
systems encourage an understanding that leads
to meaningful improvement.
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THE CONTRIBUTIONS

The main contribution to Chapter 4 focuses on
the application of FSR to technology develop-
ment and was written by Ann Stroud and Roger
Kirkby who have over 40 years of African field
experience between them. They look at the his-
tory of OFE, review the evolution of concepts
and methods on the where, what, who and how
of OFE. They go on to assess the impact of FSR
on research process in three thematic research
areas; varietal improvement, agronomy and nat-
ural resource management, and livestock; they
also examine the impact of 25 years of FSR on
perspectives on technology development, and on
the roles of farmers, researchers and institu-
tions. Finally, they examine recurring issues in
OFR before offering their view of the future. 

Chapter 4.2 is a case study of technology
development in action, focusing on a project

seen as fairly typical of the way in which OFR
has been implemented. Alistair Sutherland and
J.N. Kang’ara describe a UK-funded OFR project
in eastern Kenya, reaching some half a million
people in 70,000 households. Its operating
strategy was derived from an assessment of
local institutional circumstances, aiming to sus-
tain the processes it introduced after its comple-
tion. It showed results, in terms of benefits to
farmers, over a 4-year period. 

Chapter 5 has three contributions. Cornelia
Flora and Charles Francis examine farming sys-
tems extension in the USA, drawing attention to
two cycles of FSR in extension in the USA, first
in the 1920s and 1930s when extension agents
first sought to address the farm as a whole and
latterly, since the 1980s with participatory
approaches growing stronger and farmers,
increasingly organized in groups, becoming

Part II

The Applications of Farming Systems
Research

EDITORIAL INTRODUCTION
Mike Collinson

The introduction to this book adopted a definition of farming systems reseach (FSR) as ‘under-
standing farmers’ livelihood systems’. I believe this narrow definition puts FSR in its proper place
without exaggerating its scope; as an ‘aide’ to research and development in traditional agriculture.
Applications of FSR use this understanding in technology choice and generation, in development
programming, and in policy formulation. I use the phrase development programming deliberately
to include a widening range of activities, including its application to the introduction of new enter-
prises, particularly cash crops for the market, and to adding value through both group action and
local processing. Farm system understanding offers a good basis for juxtaposing the cash, labour
and land demands of new development opportunities on to the resource endowments and require-
ments of the current system, identifying potential clashes in resource use and formulating strat-
egy for innovation. Understanding the farming system is also a potential asset for the successful
operation of most enabling organizations, for project development in storage, marketing, process-
ing and credit, as well as for capital works within the community. 

Part II of this book describes the evolution of FSR applications. The emphasis is on technology
generation, the origin of FSR, and the term on-farm research (OFR) is used to embrace both FSR
and its application in on-farm experimentation (OFE), forming a useful shorthand when discussing
the full R & D process. Two examples of its application in extension are followed by a discussion of
its potential role in policy formulation.
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more concerned about the sustainability of
their systems. The role of FSR in the evolution
of the extension services in Chile is tracked by
Julio Berdegué, who outlines the radical
changes in agricultural extension organization
following privatization in 1978, and the parallel
interest in FSR, largely in the voluntary sector.
Farm systems development for policy formula-
tion is described by John Dixon. He lays out the
conceptual base and an operational process for
a contribution from FSR to policy formulation
and analyses both methodological and institu-
tional problems inhibiting implementation.

A COMMENTARY: TECHNOLOGY
CHOICE AND ADAPTATION

Over the 25-year history of FSR there have been
dramatic developments in the processes for
applying an understanding of farming systems
to both technology choice and to technology
development through OFR. 

Despite early scepticism from the traditional
research establishment, it is increasingly
accepted that small farmers need different tech-
nologies to those of large farmers. Small farmers’
limited power sources – hand hoes and, at best,
ox-ploughs – have enormous implications for
tillage capacity, both in terms of soil movement
and for the timing of operations. Their limited
and uncertain access to markets and institutions
for credit and cash support requires their direct
management of both climatic and market uncer-
tainty through their farm practices, and restricts
their choice of purchased inputs. Their criteria
for the evaluation of new technology are set by
cash scarcity, lack of institutional access, limited
labour availability and family food preferences.
Winning the battle for technologies unique to
small farmers remains vital to the improvement
of the culture of agricultural research establish-
ments, and to their success.

Traditionally, station-based research identi-
fied technically ideal practices to grow the vari-
ety of a commodity identified as the best
performer for an agroclimatic zone. At its most
extreme, scientists’ recommendations from sta-
tion research failed to realize that a two-compo-
nent recommendation on variety and fertilizer
level, developed under optimum agronomy, has
many ‘hidden’ components for the small farmer.
These include the high management levels of

the non-experimental variables (NEV), for
example an optimal time of planting, spacing,
weeding frequency and timing and pest control
– all included to maximize the expressions of
response to the two experimental variables and
to attain statistical significance in the results.
All of these NEVs may be new management
practices, or new levels of practice, as far as the
farmer is concerned, and without them the
results from the new variety and fertilizer appli-
cation may be considerably, sometimes wholly,
diluted. Research prescriptions of these ideal
technical models have traditionally been
couched as extension recommendations and
disseminated by staff, often with very limited
education and training, virtually by rote. 

In the 1980s indigenous technical knowl-
edge (IK), new methods developed by farmers
themselves, was promoted through networks
such as Honey Bee with Anil Gupta, and
Professor Mike Warren’s group at Iowa State
University. While extreme advocates saw IK as
the only credible source of appropriate tech-
nologies, it is clear to most of those concerned
with technology for smallholders that IK alone
will not win the battle for better living stan-
dards. IK processes of farmer-led innovation
and dissemination are currently being part-
nered with formal research institutions and net-
works for faster, more cost-effective innovation
in smallholder agriculture1. 

The 1980s also saw Biggs and Clay2 intro-
duce the visionary concept of multiple sources
of technology, potentially revolutionary for the
FSR process. This concept held that new tech-
nologies appropriate for local farmers might be
identified from research stations operating
worldwide in similar agroecologies, and from IK
of farmers elsewhere operating in similar cir-
cumstances. The concept effectively removes
the monopoly of the local research station in
dictating extension recommendations. Despite
the insight of Biggs and Clay nearly two decades
ago, multiple sourcing is still in its infancy.
Where used it is usually operated on a personal
level by an enlightened professional. Thorough
implementation requires the development of
databases of prototype, adopted and indigenous
technologies for each major agroecology.
Through the information highway such data-
bases could be directly accessible by FSR teams
to draw down a range of appropriate options for
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trial and adaptation by local farmers. NARS
adopting the multiple source strategy would
allocate staff and resources to contribute to,
and to draw down from, these databases as part
of their routine research programming and
budgeting.

A further breakthrough in the wider area of
agricultural development has been better
understanding of its dynamics. Because the
exclusive evaluation criterion in agricultural
research has been yield – physical production
per unit area – all research results, and there-
fore all recommendations, have been essentially
land intensifying. In most of Africa, however,
land has, until very recently, been farmers’ most
abundant resource. Recommendations to inten-
sify its use often contradicted the local eco-
nomic circumstances. Certainly there have been
other problems – poor access to inputs, scarce
cash and bad institutional management – but
these were overshadowed, and even aggravated,
by the fact that for much of Africa the cheapest
way to increase incomes was to extend the area
under cultivation by hiring machinery or
labour. Simple sums in the 1960s demonstrated
the futility of advocating the use of $20 for fer-
tilizer when the farmer could gain twice as
much by hiring power to cultivate an extra acre.
Thus government extension and donor projects,
built around research recommendations for
land intensification, were frequently flying in
the face of local economics, sometimes despite
subsidies and credit for the purchase of inputs,
with inevitable repercussions for the standing of
extension staff in the eyes of rural communi-
ties. There is no universal watershed between
extension of area and land intensification as
means of income expansion, the appropriate
strategy varies with the local situation and with
the wider economics of the market. Better
understanding of farming systems develop-
ment, building on the work of Boserup3 and
Binswanger4, has begun to clarify how to relate
local situations to the extension/intensification
watershed through the analysis of population
density and market opportunity.5 The upside to
rising population densities and increasing land
scarcity is first increasing relevance of the his-
torical stock of technical knowledge accumu-
lated by the formal research sector, and second,
the expansion of local markets and widening
opportunities for specialization – the clearest

manifestation being the rapid growth of urban
areas and their demand for food.

Progress in improving the OFR process has
not yet had widespread impact on the adoption
of new technologies by small farmers. There
have been important successes, inevitably local,
usually within a farming system. Many are
recorded in the Journal of Farming Systems
Research and Extension and in a growing volume
of literature, including Tripp in 19916 and
Franzel and van Houten in 19927. The record-
ing of both success and failure is critical, both
for building and sustaining credibility with the
process, as well as for its continual improve-
ment. There is increasing impact on the R & D
process in smallholder agriculture. Better artic-
ulation of their research needs and their system
constraints by farmers is creating greater rele-
vance in research priorities and in the design of
new technological options by scientists. Two
outcomes of an improved understanding of
small farmers are proving particularly powerful:
participatory breeding, addressed by Louise
Sperling and Jacqueline Ashby in Chapter 11.4,
and agroecosystems analysis, the focus of Clive
Lightfoot’s contribution in Chapter 11.5.

Problems clearly remain in the application
of FSR to technology choice and development.
Not least is the inertia in research institutions,
much of it created by the general rundown of
management in public institutions in many
developing countries. The institutional dimen-
sion of FSR is the focus for Part III of this book.
Suffice to say that one weapon in a ‘phoney
war’ with the research establishment has been
the attribution of high costs to FSR/OFR as a
whole. The war has been ‘phoney’ in the sense
that FSR/OFR is a stage added to an existing
research and development process, not an
alternative to it. The new stage needs evalua-
tion on the benefits it brings for the costs it
incurs. The cost of travel has been a particular
bête noire of FSR, perhaps more in terms of its
high demand for transport in institutions
where, in the 1980s and beyond, working vehi-
cles have been as scarce as hens’ teeth.
Meanwhile issues remain on the most appro-
priate process for OFR. Stroud and Kirkby dis-
cuss several of these in their contribution and I
raise two here; first, the varied uses of the term
‘scaling up’ in contemporary systems and par-
ticipatory literature. 
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Scaling Up

The term ‘scaling up’ is used, sometimes indis-
criminately, in relation to six interlinked but dis-
crete concepts – aggregation, coverage,
diffusion, externality, extrapolation and hierar-
chy. More specific use of these terms in an FSR
context will add clarity, help debate and boost
the credibility of the approach:

● Aggregation – the cumulative impact of
actions by many at the household level on
the higher levels in the economic and eco-
logical hierarchies.

● Coverage – the size of population which can
be reached with a particular approach to
agricultural development, given limited pro-
fessional resources.

● Diffusion – the spread of changes among
households.

● Externality – the impact of actions in one
household, or one community, on others.

● Extrapolation – the use of FSR findings from
one system, in other systems with a similar
profile.

● Hierarchy – to initiate research at a higher
level in the systems hierarchy, often on
impact.

In an FSR context, diffusion is best defined as
the spread of a change within the farming sys-
tem for which it was selected. A change is iden-
tified in collaboration with selected groups of
farmers at representative sites within the sys-
tem, and diffusion is farmer to farmer, some-
times aided by the extension services or
equivalent non-governmental or private sector
agencies. Extrapolation takes that same change
beyond the system for which it was developed. It
may do so through selection by researchers and
farmers in other systems who identify congruity
with the natural, economic and cultural char-
acteristics of the system in which it was a suc-
cess. Externalities have long been identified by
economists; hiring by local innovators may pro-
vide employment opportunities for other fami-
lies, new production techniques adopted by
local innovators may reduce prices in the mar-
ket and influence the incomes of other families.
More recently environmental externalities – the
effects of downstream pollution or downhill soil
erosion for example – on the activities of other
farmers, have similarly engaged ecologists and
widened the application of the term.

Economists have long been active at the higher
levels in the hierarchy, primarily for policy for-
mulation. However, the aggregation of farm-
level impacts remains an unsolved problem, one
which is now also exercising ecologists, newly
interested in understanding and measuring the
environmental effects of farm management at
the landscape and watershed levels. The expres-
sion ‘scaling up’ is sometimes used in reference
to initiating research at higher levels of the sys-
tems hierarchy. It is important to emphasize
that, although there are strong pressures to
‘scale up’ activities to higher hierarchical levels,
it is largely an interest in the impact of actions
which result from local decisions. Action still
lies with farmers and the decisions they take,
both in their households and in their communi-
ties. The issue of how much of this version of
‘scaling up’ falls within the aegis of FSR again
resurrects the scope issue which is returned to
in the final chapter of this book.

However, the critical ‘scaling up’ question
nagging practitioners at the beginning of a
new millennium, particularly participation
and empowerment advocates, is that of cover-
age. Participation and empowerment absorbs
high levels of professional input for each com-
munity addressed. In this it suffers the same
replicability problem as intensive, quantitative
data collection. The FSR emphasis on qualita-
tive methods was born, inter alia, of the realiza-
tion that the intensity of professional effort
required dictated the coverage possible by any
particular approach to R & D. Informal meth-
ods were, in general, a major effort to extend
coverage of the rural population with a given
level of professional and budgetary resources.
A classic development battle of the 1960s was
improvement versus transformation. For me,
the conclusive transformation experience was
that of the World Bank-supported Village
Settlement Schemes in Tanzania in the early
1960s. Seventy such schemes were planned,
each with 250 families (some 2000 people).
These were resettled into new villages, with
water and facilities; machinery was provided
for cultivation of a new farming system. The
aim was to reduce drudgery, improve housing
and sanitation, increase incomes – in short to
transform rural living. After six schemes had
been implemented it had become clear that the
sheer number of professionals required to

86 Part II



manage the settlement and the farming was
draining the country of agricultural graduates,
focusing a scarce professional resource on a
minute proportion of the rural population. FSR
evolved the way it did; targeting farming sys-
tems rather than individual farmers, using
rapid rural appraisal (RRA) as well as partici-
patory rural appraisal (PRA) techniques, at
least in part to manage the coverage issue.
Coverage is taken up again in Chapter 12.

A holistic view of process

My second issue is that experts with particular
disciplinary, methodological or institutional loy-
alties have become engrossed with particular
stages of OFR, pursuing problems there which
can be readily resolved elsewhere in the process.
I must stress the need, in the systems tradition,
to maintain an overview of the OFR process,
and indeed the R & D process as a whole, when
seeking improvement in any particular stage.
Two examples are offered of the need for better
balance between the stages in the adaptive
research process:

1. Geographical information systems (GIS) and
recommendation domain (RD) definition –
FSR supports a typology of farming systems
or RDs as a planning framework for agricul-
tural development. Extensive efforts are
being made to develop a viable planning
framework by international institutions at a
global level. These seek proxy parameters for
which global data sets are available, to use
through GIS. Yet there is no need to seek a
final solution through global GIS. The
sequential definition of domains is an alter-
native to building new, and perhaps expen-
sive data sets at the macro level, and offers a
way forward that can build close working
partnerships across institutions, and the
acknowledgement that each has a role in the
success of the R & D process. For example,
within GIS-defined resource management
domains (RMDs), rapid rural surveys can
identify spatially differentiated farming sys-
tems and broad resource endowment differ-
ences. In a third iteration, monitoring
farmers’ choices from among technological
options offered within these preliminary RDs
will allow closer profiling of the household

circumstances for which particular options
are chosen. This will finally refine domains
and guide dissemination through extension.

2. Arguments are again being raised in favour
of the measurement of farming system
parameters through data-intensive surveys,
by Baker in 1998, for example8, and by Colin
in 19949, among others. The quantification
issue has been partly addressed in the con-
text of modelling in the editorial to Part I of
this book, but the issue also illustrates the
importance of a balanced process. Take the
example of the quantification of labour
inputs at seasonal peak work periods to
improve the ex ante and ex post evaluation of
potential technologies. Detailed measure-
ment is expensive. It is also unnecessary for
a sound understanding of the main parame-
ters involved, when such peak periods occur
and what operations create pressures at
these peaks. Initial estimates of the labour
requirements of these operations can readily
come from experience elsewhere. In the OFR
process, once a range of innovative options
is identified, the staff required in the field for
experimentation can also undertake inten-
sive data collection. Furthermore, the earlier
qualitative diagnostic experience and the
nature of the technologies identified with
farmers, will have pinpointed those labour
parameters that should be measured with
precision to evaluate the options introduced.
Such an iterative sequence is both cheaper
and more accurate than an upfront inten-
sive collection effort, as only a fraction of
such an effort will prove useful. On the other
hand, there is no guarantee that the appro-
priate fraction will even be part of a survey
which is not founded on a sound under-
standing of the farming system.

FSR AND EXTENSION

Both the cases offered in the application of FSR
to extension, the USA and Chile, are rather spe-
cial. For the USA, with a capacity to provide
intensive help in most local situations, even to
the use of professionals in the planning of indi-
vidual farms, the case demonstrates how the
FSR approach can compete with others, even in
the most sophisticated agriculture. For Chile,
with a small peasant sector relative to its
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commercial agriculture, and the wealth to help
this residual group on equity grounds, the case
shows how the farming systems perspective,
held by senior managers, helped develop innov-
ative ways to address the small-farm question.
Neither, however, provides evidence that farm-
ing systems understanding is a strong founda-
tion for extension programming in countries
dependent on a dominant small-farm sector for
economic development. Such cases do not exist
as yet. The potential applications of FSR in
extension among smallholders are threefold:
first, the use of a farming system typology for
the organization of agricultural extension; sec-
ond, the use of OFR-identified technologies as
extension programme content; and third, and
uncommon to date, the use of FSR understand-
ing to formulate extension strategy for the
introduction of innovations, whether new
enterprises or new technologies. 

There is, as yet, no record of any country
formally organizing extension on the basis of
farming systems. A few countries have devel-
oped a typology of farming systems for use in
OFR itself, and Tanzania is one example, as
shown by Ann Stroud in Chapter 7.1. One
important barrier has been the common use of
the same administrative units across the range
of executive ministries, allowing national bud-
getary allocations to be made and compared.
This has been aggravated by professional rival-
ries in the promotion of alternatives, particu-
larly between land use scientists firmly wedded
to physical parameters, and social scientists
wedded to human ones. My contribution on
typology in Chapter 3 attempts to reconcile
these perspectives. Many countries have made
progress in the use of FSR-based technologies
for extension programme content. But there
have been two major barriers: first, the rivalry
with the existing research establishment as a
source of extension recommendations, often
reinforced by questions raised by scientists
about the rigour of FSR methods. There have
been particular difficulties with new plant
material. In some countries it has taken years of
effort to modify the formal varietal release pro-
cedures operated at the national level, and
sometimes jealously guarded by senior plant
breeders. Kean and Singogo reported on the
struggle to get procedures modified in Zambia in
198810. Other countries, and Kenya is one

example as described by Sutherland and
Kang’ara in Chapter 4.2, have eventually
accepted that new plant material need not nec-
essarily go through years of national testing
prior to local release. 

A second and perhaps the key barrier has
been weak ownership of the OFR process in the
extension services. All three major stakeholders
in the development, dissemination and adop-
tion process farmers, researchers and exten-
sionists, need to feel ownership of the candidate
technologies and other proposed changes in the
farming system. OFR has successfully brought
together farmers and adaptive researchers in an
increasingly close partnership, but has too often
excluded extension staff. The issue perhaps
revolves around the question of how far
research should seek a finished product – a
technology proven acceptable to farmers, or
should it be part of the extension function to
‘finish’ the product? Historically the link
between research and extension has been a
problem area. I have, along with many others,
insisted that the root of the problem has not
been poor communication between extension
and research, but poor communication between
farmers and both extension and research11.
More recently a wide variety of devices have
been used to draw extension into the adaptive
research process12 and some of these are exam-
ined more closely in the editorial to Part III on
institutions.

FSR AND POLICY

Both practitioners and commentators have
debated the need for FSR to focus on policy
issues. Perhaps the most vigorous discussion of
the historical failure to address policy, and the
need to correct this in future comes from
Baker13. He recognizes that even the early
conceptual models by Norman, and by Byerlee
et al.14, noted the role played by the policy
environment in influencing household deci-
sions and acknowledged that FSR could inform
policy. His main critique is that the practice of
FSR has, in the main, treated policy as a given,
not as something to be adjusted. He captures
the argument in a nice phrase; FSR-E has had a
‘commitment to a strategy of modifying tech-
nologies rather than modifying farmers’ cir-
cumstances’. 

88 Part II



In pursuing a policy orientation Baker calls
for a return to in-depth household and village
studies. For me this considerably complicates
the issue. Effective use of such data on a
national scale begs the solution of the aggrega-
tion question and perhaps oversimplifies the
routine process of policy making. Dent15 and
others have put considerable effort into nesting
modelling techniques for aggregation up the
hierarchy of systems. Such nesting, if achieved,
would base macro-economic modelling firmly
on a foundation of micro-economic data.
Netherlands professionals, including De Wit16

and Van Keulen17, are among those vigorously
pursuing this goal. Baker, Dent and others18

have discussed how far such methods should be
embraced by FSR, or whether quantative micro-
economic research to enhance both policy and
development theory needs its own institutional
niche in the establishment. 

Experiences

Early FSR practitioners were usually the new
boys on the block, working within a research ser-
vice from a local station with local farmers. Their
view of the world was clearly bounded by the
existing policy environment, they had no hope of
changing it. Gradually this perspective changed
and attempts to address policy issues increased.
In the early 1980s the International Maize and
Wheat Improvement Center (CIMMYT) sought
to demonstrate the application of FSR to policy
formulation by generating case studies, for
example on fertilizer pricing and credit in
Panama and Haiti19. Tripp20 in 1991 high-
lighted policy implications in six of the nine
case studies reported there, and in 1992
Franzel and van Houten21 offered five policy-
oriented case studies in their record of FSR
applications in Ethiopia. Beyond this Finan, in
199322, makes a plea for the wider use of FSR
(phrased as FSIP – farming systems institutions
and policy after Norman 198023), to evaluate
and adapt policy themes introduced under the
structural adjustment reforms of the middle
and late 1980s. So there has been experience,
albeit in an ad hoc manner. 

During the late 1980s the Food and
Agriculture Organization of the United Nations
(FAO) drew up a conceptual framework for an
initiative in farming systems development.

Training materials were prepared and field
tested in Africa, the Carribean and Asia. From
the early 1990s FAO promoted the idea of
applying farm system understanding more
widely within this FSD framework24. In part-
nership with bilateral donors it established
regional programmes to support national gov-
ernments in applying an FSD approach to the
agricultural sector. Central to these initiatives
were the broader questions of the institutional-
ization of systems approaches and applications
to agricultural policy analysis. 

Recent evidence is demonstrating that the
decentralization of authority from central to
local government creates opportunities for FSR to
contribute to policy formulation at the municipal
level. The Consortium for the Sustainable
Development of the Andean Ecoregion (CONDE-
SAN), a consortium of R & D institutions in the
Andean countries hosted by the International
Potato Center (CIP), has developed an explicit
strategy to impact local rather than national pol-
icy. Where it has field sites CONDESAN seeks to
persuade mayors to extend their interest beyond
their municipalities into the hinterland which
provides food and water to the towns.
Consortium economists will help identify policy
and legal instruments which mayors can use to
improve natural resource management by com-
munities and households and bring these to bear
through the ‘Mesas de Concertacion’, a forum
common to the Andean countries to bring
municipal authorities, NGOs, universities and
farmer associations into open discussion of prob-
lems and interests in their communities. The
‘Mesas’ work at many levels and, by reaching a
horizontal consensus at one level, add weight to
the message moving up to higher levels. CONDE-
SAN hopes that convinced mayors will eventu-
ally be heard at national level. A similar initiative
is underway in Colombia supported by CIAT. A
serendipitous element to the emerging success of
this strategy is that, urged on by the interna-
tional community, Latin American/Caribbean
(LAC) governments are decentralizing responsi-
bilities and budgets to the municipal level.
CONDESAN’s timing has been such that munici-
palities have the funds to pursue a wider vision
than in the past. Despite this serendipity the prin-
ciple of directly engaging local policy makers
when working with the communities surround-
ing OFR sites seems a useful one. The devolution
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of decision making empowers local stakeholders,
increases the awareness of local issues, and
reduces the aggregation problem. As environ-
mental considerations multiply, local govern-
ment authorities, particularly urban authorities,
will necessarily increase their interest in the
activities of their hinterlands. FSR offers a
process for better understanding these. 

Process in policy making

John Dixon’s contribution on policy applica-
tions for FSR focuses on process. He describes
the variety of information sources available for
policy formulation in most developing coun-
tries, and, at the same time, the haphazard way
in which, if at all, these sources are used. Policy
formulation is more usually an informal bal-
ancing of stakeholder perspectives rather than
rigorous research and analysis, with the out-
come often decided by the weight of stakeholder
influence. This is often true whether formal
studies are available or not, and questions the
cost-effectiveness of in-depth research for rou-
tine policy formulation. Ad hoc formal policy
studies are typically precipitated by strong polit-
ical involvement or by issues which demand an
organized response to prevent policy shifts
against the national interest. Clearly, intensive
research cannot be commissioned for most
national-level policy decisions. The costs of the
studies on such a wide scale, the technical prob-
lems of aggregating local results, and the time
lag between study and decision, make such
research a blunt instrument for influencing
other than longer term policy trends. 

CONCLUSIONS

Despite isolated experiences of applying the FSR
approach to policy formulation, Baker’s critique
carries weight: applications of FSR to policy for-
mulation have never gathered the momentum
they deserve. This situation is complicated by
three factors:

● The complexity and ‘informality’ of the pol-
icy formulation process, particularly at the
national level.

● The cost of the in-depth data collection tech-
niques advocated, and the weakness of the
analytical tools for aggregation.

● An overriding imperative to sustain the insti-
tutionalization of FSR which demands that
the needs of its various applications are not
confounded.

Baker, in 1993, was perhaps being too naive
about the process of policy formulation,
expecting too much from a research input. In
practice it is an informal often political process,
usually a vague one. Even the in-depth detailed
studies Baker calls for would usually do no more
than add weight to the case of one or another
stakeholder engaged in the formulation process.
This, and the data-intensive techniques for the
modelling and analysis required, must query
policy research as a central application for the
limited FSR capacity on the ground at present.
Information useful to policy analysis is perhaps
best treated as a by-product of their basic farm
improvement role. 

Herdt in 198725 and Tripp in 199026 favour
a separation of functions. Micro-level policy
research deserves its own capacity, readily
mobilized when local information can illumi-
nate national issues. Such capacity might often
first turn to work completed by FSR cadres.
Those cadres in place, given their closeness to
the community, might well serve as ‘field facili-
tators’ for outside professional resources with
policy and/or theory mandates, in the same
way that they can bring natural scientists into
contact with farmers. However, if too much
weight is given to FSR for policy purposes the
danger is that social scientists in an ‘FSR estab-
lishment’, because of its skills and field location,
are overloaded with ad hoc studies and become
exclusively a vehicle for policy research. It is too
early, and existing FSR establishments seem too
fragile, to serve as more than an information
source for would-be policy analysts. Added to
this, the skills mix and the institutional partner-
ships required will be different for policy formu-
lation as a core FSR application. 

In my view, care is needed in adding greater
weight to a policy analysis role for existing FSR
cadres. It can threaten the progress made in
introducing FSR capacity into existing institu-
tions by confounding the role of, and skills
needed by, FSR professionals, as well as by
widening the organizational link required. Such
institutional linking has so far proved the
Achilles’ heel of FSR, and it remains the most
formidable barrier to success in its goal of farm

90 Part II



improvement. The topic is pursued further in
discussing promotional strategies in Chapter
12. 

NEW FARMING SYSTEMS
DEVELOPMENT – WAS IT A CANARD?

An FSR application popularized by the 1985
World Bank-sponsored review of FSR by
Norman Simmonds in 198527 was New
Farming Systems Development (NFSD). It was
Simmonds own terminology, and he argued
that ‘NFSD contrasts with the preceding
(OFR/FSP) in seeking to generate revolution
rather than evolution, to build radically new
systems ab initio … in the real world not all
changes should or can be stepwise; many farm-
ers’ circumstances cry out for radical alter-
ations.’ NFSD has received little attention over
the last 15 years, both adoption theory and on-
the-ground experience reject it as a canard.
However, Simmond’s discussion did shed early
light on widening the scope of FSR from its ori-
gins in technology adaptation. 

History demonstrates the futility of attempt-
ing to introduce new farming systems to farm-
ers. Jolly’s work in Trinidad28 showed how the
reconciliation of what was planned and what
farmers could cope with took over 5 years of
trial and error. World Bank experience with the
Village Settlement schemes in Tanzania in the
early 1960s showed that the overheads in terms
of professional supervision to pursue a new
farm plan were too high to ever be cost-
effective29. The smallholder resettlement of the
White Highlands in Kenya after independence,
in which farm plans drawn up to maximize
family income were largely ignored by resettled
farmers in the interests of securing family food
supplies30. On the academic scene in the 1960s,
despite the tenet from Schultz in 1963 that
small farmers effectively allocate their resources
to satisfy their priorities31, optimizing models
were widely used to demonstrate the incomes
that small farmers might aspire to. As I pointed
out then32, the management revolution implied
is inevitably too radical for small farmers to
absorb. The real challenge is plotting a path
from the existing system towards an optimal
system, and pursuing this at a pace that reflects
farmers’ resource base, management capabili-
ties and risk preferences. At the same time the

dynamics of the market place as well as techno-
logical innovation ensure that the optimal sys-
tem itself is constantly changing. Both factors
make it clear why stepwise improvement, rather
than transformation, is the only way forward
for the smallholder sector in the large. Our
knowledge of small-farm adoption has
improved; it works component by component,
or via small packages of easily absorbed, com-
plementary components, initially on a small
scale, then more widely as the farmer under-
stands how to adapt the system to the needs of
the new components.

When developers have promoted new sys-
tems they have ignored what we have learned
about adoption among resource-poor farmers,
vulnerable to risks and producing food for their
families. A new system is anathema in a con-
stantly changing market place, out of date
before it can be operational. The need is not for
new farming systems but for new technical sys-
tems, for rotation, for storey, intercropping and
relay cropping which provide high and sustain-
able physical productivity – this is where new
vision is required. FSR has the capacity to assess
which of these systems fit identified farming
systems and which sequencing of technical
components will be attractive to the farmers
operating them.

CONCLUSIONS ON FSR
APPLICATIONS

Across agricultural research as a whole, bal-
ancing systems with component research is
best seen and promoted as a reorientation of a
reductionist process historically too isolated
from the small-farmer constituency, in terms of
both priorities and relevance. New and often
complex technical systems aiming at sustain-
able productivity remain the appropriate focus
for both strategic and applied research. Their
successful introduction will depend on their
being broken down into components introduced
in an appropriate sequence that immediately
brings a sustainable increase in income to the
farm families concerned. The sequence will
vary in different production circumstances.
‘Good’ contemporary agricultural research
identifies and designs sustainably productive
technical systems, components of which can be
extracted and shaped to integrate with farmers’
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existing systems. Those components that really
make a difference will win a place in farmers
strategies and themselves become drivers of
change in the system.

Within FSR itself, process and scope have
evolved dramatically. In the early days OFR
developed as an adaptive research step, modify-
ing technologies developed on the local
research station, to make them more compati-
ble with the circumstances of local farmers.
Currently still evolving, best practice now sees
FSR as a process for understanding a farming
system and then identifying and shaping devel-
opment opportunities from a wide range of
sources. There is a confusion in current debate.
A significant part of the FSR constituency itself
has difficulty relating to issues which appear to
be far removed from what concerns them. There
remains a need to clarify the scope of FSR and

the implications of the different applications in
order to maintain interest, commitment and
momentum. 

On the ground progress towards this best
practice remains slow for a variety of reasons,
the best understood are poor sourcing of infor-
mation on opportunities, poor skills from inade-
quate training and education, and weak
institutional commitment. To date, ‘revolutions’
in the process and in the culture of research
establishments have only happened here and
there, most often in the voluntary sector. Part
III of this book focuses on the institutional expe-
rience in the public sector. Poor management
and inertia there has been exacerbated by politi-
cal apathy on research, and has encouraged the
rundown of institutions. This is proving a
tough nut to crack. 
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Chapter 4

FSR in Technology Choice and Development

4.1 THE APPLICATION OF FSR TO TECHNOLOGY DEVELOPMENT
Ann Stroud and Roger Kirkby

This growing understanding of small farmers and their circumstances was the beginning of a farmer-
oriented rather than a ‘top-down’ approach to technology development, a trend that continues to evolve.

4.1.1 Introduction

On-farm experimentation (OFE), as a major
component of FSR, came into being primarily in
response to the change in ‘clientele’; from large
to small-scale farmers with colonial indepen-
dence (in Africa) and a growing awareness that
established research approaches were not
achieving the expected results with this con-
stituency worldwide. Bentley’s 1994 statement
on farmer participatory research – ‘The current
strong interest in FPR (farmer participatory
research) was conditioned more by dissatisfac-
tion with formal sector agricultural research
than by new information about the value of
traditional farmer knowledge’1 – equally well
reflects the central issue driving the birth of FSR
in the early 1970s, and its subsequent evolution.

Through the 1960s the realization grew
that small-farmer circumstances were complex;
they had multiple objectives, differing levels of
access to productive resources, preference for
short-term benefits over longer term ones when
survival was at stake, specific farm practices to
manage uncertainty and risk, and unantici-
pated opportunity costs associated with
resource transfers between enterprises.2 This
growing understanding of small farmers and
their circumstances was the beginning of a
farmer-oriented rather than a ‘top-down’
approach to technology development, a trend
that continues to evolve. 

FSR focused on interdependencies and inter-
relationships between technical and human ele-
ments. It borrowed theory from rural
development, farm management economics,
systems thinking and agronomists’ on-farm tri-
als. It blended economists’ perceptions with
agronomic concerns to identify small-farmers’
unique qualities and build on these by working
with them, not only in identifying research pri-
orities, but also in developing potential solu-
tions to their problems. OFE became an
important initiative to generate technologies
useful to small farmers in an efficient manner
and as a complement to on-station research.

As early as the 1940s, researchers were see-
ing the value of moving experiments onto
farms: ‘The simplest and indeed the only sure
means of assessing the value to agriculture of a
new discovery is to test it by the field experiment
method in fields which are under ordinary crop
production. Experiments in the cultivator’s
fields are, therefore, essential links in the chain
connecting discovery and its application to
practice’3. However, only a few researchers did
move on to farmers’ fields, this sited experi-
ments in more representative ecologies but
researchers continued to direct and manage
them. Evolution has continued in response to
limited progress in improving adoption, to tight-
ening research budgets, and to new preoccupa-
tions. The new methods of farmer participatory
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research (FPR) have modified, indeed in some
authors’ minds replaced, FSR. New preoccupa-
tions, particularly the burgeoning concern with
natural resource management and sustainabil-
ity4, and also the inclusion of the resource-
poor5 and rural women6 have increased the
complexity of technology development.
Similarly, it is increasingly appreciated that
change at the farm level may be stimulated by
community action or policy shifts and may
impact not only on the farm, but also on the
community, landscape and agroecosystem as a
whole. The operational scale of FSR is expand-
ing to embrace these widening implications.

Throughout their history FSR and OFE have
benefited from reviews, discussion, analysis and
refinement7. Past evolution has been strongly
influenced by three major factors; a more overt
inclusion of farmer participation, the realiza-
tion that options are important for varying cir-
cumstances and new thematic areas which
have emerged – sustainability, natural resource
management and gender among others.
Projecting into the future, we see farmers
becoming more sophisticated in demanding ser-
vices, with modern communications, GIS and
decision support models becoming increasingly
useful in setting priorities for technology devel-
opment and in its dissemination. We anticipate
development of more micro or inward
approaches to resource management at both
household and community levels, including
empowerment of communities; as well as more
macro or outward uses of modelling, GIS and
databases for analysis of diversity and for
extrapolation. Several trends beyond the tradi-
tional borders of the farm will affect OFE
including natural resource management, liveli-
hood analysis, the role of NARIs in agricultural
transformation and the integration of the pro-
duction–distribution–consumption sequence8.

OFE approaches have been greatly influ-
enced by changing philosophy and better con-
ceptualization of what interventions, at what
hierarchical level, benefit whom. Much of the
evolution discussed here has been stimulated by
iteration between learning from practical expe-
rience and concepts and philosophy. Our contri-
bution offers more detail on the reasons for
moving experimentation onto farms in partner-
ship with farmers. It looks at the development of
concepts and methods which changed ideas on

where OFE is done, who it is done with, how its
priorities are identified, and finally how it is
done: the ‘where’, ‘who’, ‘what’ and ‘how’ of
OFE. We review developments in systems per-
spectives, how these have influenced OFE, and
how changes in the roles of farmers,
researchers and institutions have also driven its
evolution. We also look at the development of
OFE in three major research areas: crop vari-
eties, natural resource management (including
trees) and livestock with their special problems.
Finally, our contribution reviews two recurring
issues in experimenting on farmers’ fields and
revisits expectations for the future. 

4.1.2 Why OFE?

In Africa during the 1930s, colonial govern-
ments expanded their use of research stations,
mostly selected to emphasize cash crops of
interest to their metropolitan economies. These
structures and priorities were inherited (mostly
in the 1960s) by governments which added
food crops to better address the needs of the
mass of small farmers, and added substations
to expand coverage of a more diverse set of
agroecological zones. Subsequent rates of
uptake of results by the small-farmer con-
stituency were disappointing. Essentially FSR,
including OFE, evolved to address this issue.

Movement towards using off-station sites
was intended in the first instance to capture a
more realistic sample of soil and climatic condi-
tions, particularly for research related to soil
fertility and pest and disease complexes9. A sec-
ond motive was to test for transferability of
technologies developed under the artificially
favoured management of most stations: optimal
fertility, seedbed preparation, pest/weed/disease
controls and easy access to inputs, tractors and
timely operations. In a few early cases, ‘tradi-
tional’ management systems and farmer experi-
mentation were seen as logical and important
to build upon10. Even these few scientists, how-
ever, carefully selected sites and imposed experi-
mental design as used on research stations.
They did collect a more complex set of data to
allow statistical analysis to understand variabil-
ity. Multilocational testing, often at sites con-
tracted from village schools or others to ensure
researcher control, was adopted by crop
breeders and others as they came to realize that
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on-station environments were not representative
of the range of farmer conditions, an idea given
credence by developed-country researchers’
successful interactions with farmers, for exam-
ple in the land grant system in the USA (see for
example Flora and Francis in Chapter 5.1). 

As the ‘place’ for doing research evolved, so
did the methods and assessment of results.
Technical factors identified as limiting yield
began to modify experiment design, usually as
simulated experimental treatments and, less
commonly, as suboptimal treatments11. OFEs
were designed by some practitioners not to opti-
mize yield but to identify stable cropping systems
relevant to small farmers operating under seri-
ous labour and capital constraints12. Thus, the
selection of experimental treatments, such as
varietal types and cultural practices, gradually
became more relevant to small-farmer condi-
tions and interests. Likewise, non-experimental
variables, traditionally kept at non-limiting lev-
els to allow expression of yield differences and to
maximize the probability of measuring treat-
ment differences statistically, were modified to be
more representative of farmers’ conditions, usu-
ally suboptimal from a technical standpoint.
Assessment methods have changed from the
purely statistical to economic analysis and more
recently to farmer assessment, which many feel
is a more meaningful way to integrate biophysi-
cal and socioeconomic considerations. The focus
on maximizing yield has not vanished, but
rather is augmented by consideration of farmer
and consumer preferences for varietal selection,
feasibility of labour requirements for agronomic
practices, systems sustainability, equity or gen-
der considerations and others. Eventually, a
number of reasons for conducting research on
farmers’ fields emerged that are value-laden.

These values permeated the evolution of the
‘way’ to conduct experiments.

4.1.3 The original expectations for OFE

Initially FSR, much in line with the Green
Revolution philosophy, addressed productivity. In
the early 1980s systems sustainability and social
equity entered the picture as reactions to early
outcomes and to the restricted vision inherent in
‘improving productivity’. New goals of sustain-
able agriculture sought to maintain or increase
biological and economic productivity, enhance
efficiency in use of inputs, increase production
stability, increase resilience to environmental
change, minimize adverse environmental
impacts and ensure social compatibility13.

The broad goal for OFE in the context of FSR
has not changed over time: to enable the cost-
effective identification of technologies that are
more quickly adopted by more small farmers.
The use of a systems perspective provides an
improved understanding of farmers and their
circumstances, and in turn aids the diagnosis of
priority problems, the identification of research
opportunities and the improvement of planning
in applied and strategic research programmes.
The process is interactive and dynamic, and the
focus for improvement is not necessarily prede-
termined. Its application calls for an apprecia-
tion of farmer knowledge, of location specificity,
of the influence of exogenous factors, and an
understanding of how and why farmers com-
promise on optimal technical practice14.

It was within the FSR context that OFE was
originally applied as a means for better mobiliz-
ing the results from the local research station to
reach farming communities. The emphasis,
early on and still today for many programmes,
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Box 4.1.1. Reasons for OFE.
• To rigorously test technology developed on-station or elsewhere under a more representative range of

environmental and human conditions
• To understand new technical relationships relevant to clients’ conditions, for example interactions

between crop varieties and low soil fertility
• To enable farmers to evaluate technology under their conditions using their criteria, including socio-

economic factors
• To identify new researchable problems perceived by farmers, to understand their compromises on

technically optimal management and to use these in refining other diagnostic information
• To seek and apply farmers’ knowledge in all stages of the research process
• To improve farmers’ capacities for experimenting



was on the adaptation of recommended tech-
nologies to suit the circumstances of a greater
number of local farmers, and then planning
more relevant research on the station. We shall
see how these expectations have changed over
time, and how OFE enhanced links between on-
station and on-farm researchers and farmers,
brought disciplines purposefully together for
the first time, and changed disciplinary roles
and relationships. It also broadened the types
of disciplines involved to include sociologists,
policy makers and others. Methods and
approaches for technology development
evolved to embrace the values inherent in the
expectations of OFE, first and foremost among
them being the opportunity to get closer to
farmers and to enhance their ‘voice’ in the
research process. 

4.1.4 Where to do OFE, what to work on,
who with and how

The plethora of decisions to be taken in conduct-
ing OFEs is one reason why researchers have
found FSR, including OFE, difficult to imple-
ment. Most FSR has been, and unfortunately
often still remains, in a pilot mode, outside the
nationally recognized processes for R & D, and
consequently has been much more complex to
implement than the annual rolling programmes
of station-based research in which broader deci-
sions are taken by managers. Several contribu-
tions in this book address these ‘overhead’
issues; many related to the institutionalization of
FSR as a whole. Much of the early OFE was
funded through donor programmes in which, at
worst, funds and personnel were parachuted in
for 3–5-year periods. These ‘external’ projects
often answered the ‘where, what, who and how’
questions with little regard for the subsequent
transfer of the decision making into a national
programme. Neverthless, experiences outlined
in this section illustrate that there are a number
of areas in planning and implementing OFE
which practitioners have grappled with over
time; within each subsection progress and evo-
lution is discussed. 

Where to do OFE: RDs
The evolution of thinking on typologies for
agricultural development is discussed in
Chapter 3.2. RDs which reflect discrete farming

systems and therefore integrate environmental
and human circumstances, are widely used for
stratifying farmers into groups. The underlying
principle is that farmers managing similar
farming systems use similar technologies and
will often adopt the same improvements. RDs
typically have a spatial dimension, for example
differentiating among crop combinations across
land types and soil toposequences and a
resource endowment dimension that recognizes
household wealth differences which result in
different farming systems. The priority setting
process through farmer consultation has often
failed to take into account this resource endow-
ment dimension and unwittingly missed the
‘target’ of the very resource poor, at both inter-
national and national levels15. Farmers, even
within small geographical areas, do not neces-
sarily share the same experiences, access simi-
lar resources or share the same sense of
sustainability16.

Recent international preoccupation with
managing the environment has stimulated the
concept of RMDs: areas with a similar pattern
of climate, land types and broad social and
economic circumstances with similar implica-
tions for resource management17. RDs and
RMDs are essentially different levels in a hier-
archy of systems. For example, while striga
(witchweed) may be an important pest on
specific soil types throughout an RMD, farmers
operating different systems within the RMD,
and grouped in different RDs by wealth, might
need different solutions to the striga problem –
the purchase of fertilizer perhaps being feasible
for the better-endowed farmers while tolerant
varieties are a more feasible solution for the
poor18.

Delineation of RDs needs to remain flexible,
because farmer typologies are as dynamic as
farmers themselves and some environments,
mountainous areas for example, are highly het-
erogeneous. OFE is slower and generally more
costly than diagnosis, the selection criteria for
both RDs and experimental sites demanding
careful thought. Tanzania is one country which
now has a national-level farming systems zone
map which can be linked to databases contain-
ing farming systems and farmer characteristics
and constraints. With the advent of GIS it is
becoming increasingly feasible to map RDs, and
a good deal of methodology is under develop-
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ment, an example of progress in Brazil is
reported in Chapter 11.2. However, over-
reliance upon GIS, a tool for describing
spatially definable dimensions (a major soil
type, or distance to market), also risks under-
emphasizing, even omitting, non-contiguous
determinants such as microenvironments and
wealth classes.

What to work on: setting priorities 
for OFE

Priority setting for OFE has swung from one
extreme to another. In its early days FSR, gener-
ally acting in an ‘extractive’ mode, allowed
researchers to gain an understanding of the
system and to discuss key problem areas and
possible solutions with farmers. More recently
the participatory movement has taken great
pains to establish farmer and community priori-
ties, often without much understanding of the
farming system as a whole. Both extremes have
usually ignored broader policy issues when
establishing an OFE agenda. 

Two levels of priorities need consideration,
particularly where resources are limited. Where
a national map of RDs is available, OFE pro-
gramme focus is likely to be guided by national
or local government priorities related to domes-
tic food needs, export opportunities, reaching
the rural poor, etc. From a national perspective,
resources need to be deployed to those RDs
where such priorities can best be addressed and
which show potential for extrapolation to other
areas. While national and local priorities need
to be reconciled in any OFE programme, meet-
ing farmers’ own priorities will be of vital
importance to its success. This requires flexibil-
ity and may lead to the adjustment of
researcher-determined priorities.

The three-way balance in an OFE pro-
gramme to meet farmer, community and gov-
ernment priorities is in a second iteration of
controversy. In its early days, scientists ques-
tioned FSR’s heavy reliance on farmers’ views.
They perceived small farmers as having limited
knowledge and likely to unduly confine the
scope for change by influencing the research
agenda. The second iteration of this contro-
versy is between promoters of participation for
empowerment and practitioners of FSR. Many
participatory practitioners argue for an OFE
agenda based wholly on local farmer and com-

munity priorities. However, opportunities for
solutions usually go beyond local knowledge.
The combination of outsiders, who understand
the breadth of opportunities available in tech-
nology, market access or policy change, and
local farmers, can together identify opportuni-
ties relevant to local change. Local farmers’
knowledge cannot provide all the answers, nei-
ther do farmers necessarily recognize all the
problems, particularly those with longer term
consequences such as the potential for soil min-
ing through nutrient-extractive technology in a
low-input system. 

The pragmatic answer seems to be that both
participation and systems understanding are
important in a partnership between farmers
and researchers. Eliciting and acting on local
priorities gains the trust of the community, and
creates an environment for local learning or
‘empowerment’ that can have longer term ben-
efits19. It is this trust which allows deeper sys-
tem problems to be confronted more easily. In
this sense participation and empowerment
really are prerequisites to the creation of part-
nerships that increase the success rate and
reduce the costs of traditional on-station
research. Achieving this usually means concen-
trating limited research resources in a few com-
munities. The challenge then is extrapolation:
to understand in the course of planning just
how site-specific the ‘local’ priorities are and to
what extent the solutions identified can be dis-
seminated to a larger mandate area.

Putting priority setting into practice remains
potentially controversial among collaborating
research partners. Kirkby et al.20 used meetings
with individuals and communities to design the
research agenda, to identify individuals inter-
ested in participating in experiments on partic-
ular components of the agenda and to obtain
rapid feedback during the first year of on-farm
trials. In this way the research team refined
their understanding of farmer priorities and
preferences derived from surveys, quickly elimi-
nated some experimental factors, identified tra-
ditional practices and explained the influence of
socioeconomic factors. Most successful OFE pro-
grammes have used this sort of iterative
process.

The participation of farmers as active stake-
holders complicates the setting of priorities,
particularly if gender and wealth differences are
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to be taken into account. Occasionally, priori-
ties established jointly with farmer research
groups (FRGs) confirm a research agenda
already developed by researchers themselves,
as in a Zambian case21. More commonly, the
participatory process leads to a wider agenda
and requires the drawing in of new expertise
to address the unexpected. This diversity and,
at the same time the local specificity of an OFE
agenda, requires careful consideration. At the
same time agendas are likely to be heavily
influenced by the selection of stakeholders.
For example two innovations favoured by
villager committees in the Aga Khan Rural
Support Programme in the northern areas in
Pakistan were improved bulls and forest trees,
although only the wealthy farmers had the
land to spare for fodder and forest tree plant-
ing22. In itself this is not a problem unless pro-
gramme priorities among the RDs involved are
distorted. Being aware of who benefits, and
participant’s relationships to the target com-
munity, is essential and may lead to comple-
mentary OFE targeting of other RDs. New
skills in facilitation and old skills little tapped,
especially from social science, can help in this
process.

Who to work with: identifying 
representative farmers

The question of ‘who’ are the farmers that one
is working with has two main aspects: first, the
identification of representative groups to dis-
cuss priorities, experimental design and evalua-
tion, and second, who should join in
experimentation. Within an identified RD,
working with representative farmers raises no
theoretical problems – reconciling the social
and ecological profile of the RD with individual
farmers should be straightforward. Inability or
neglect to do this in practice has been one of the
downfalls of FSR programmes. There are many
practical issues involved, particularly where
RDs are differentiated by wealth and gender and
are not geographically contiguous. Both
women and the poor tend to remain invisible,
and interactions with outsiders are often domi-
nated by élites, particularly within mixed com-
munities that include poorer households. 

The pros and cons of working with volun-
teers versus a purposively stratified random
sample have been widely discussed. In the early

years OFE farmers tended to be ‘faceless’, cho-
sen by researchers for ease of communication
and readiness to collaborate, their accessibility
and responsiveness presaging easier and more
demonstrable impact. Selecting ‘master’ pro-
gressive and ‘model’ farmers deemed to be eas-
ier to work with, more ready to follow protocols
and likely to influence others subsequently, was
an approach rooted in many pre-FSR extension
programmes. In general most were male,
unrepresentative farmers who tended to be the
most accessible, but not necessarily those who
are the innovative experimenters best equipped
to participate in technology choice and develop-
ment for the community. 

Researchers have developed tools for differ-
entiating by gender and wealth. Feldstein and
Poats23 developed a user-friendly gender analy-
sis framework now widely applied to under-
stand differentiated decision making in the
household and to distinguish the resource base
of men and women householders. Grandin’s24

wealth ranking tool to establish resource
endowment levels is only now gaining popular-
ity in practical applications. Over time, common
sense and prodding from social scientists and
donors have posed provocative questions:

● Who are these farmers and what do they
represent?

● How are women farmers being targeted?
● If our project goal states we are targeting

resource-poor farmers, who are they and are
we addressing their needs with our tech-
nologies?

Such questions have undoubtedly stimulated
better differentiation among target groups. The
urgency for this has been reinforced by the
growing international concern with poverty
and recognition of its link with environmental
degradation. There has, however, been a lag in
incorporating such understanding into the
agenda for technology development and into
the criteria applied when involving farmers in
experimentation. Granted the principle involved
working with women and the poor has proven
more difficult than anticipated. Women usually
do have different objectives and interests, are
often inaccessible: are too busy to attend village
meetings; it may be socially unacceptable for
them to have a visible, verbal presence or to be
approached by male researchers; and they may
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be shy about working with officials from out-
side. Women and poorer farmers may not have
the necessary resources to participate easily:
their land area may be too small, labour not
enough and their ability to accept risks from
trying new technology too limited. 

Researchers have developed strategies to
reach these groups. For example, holding sepa-
rate interviews with women and men; timing
meetings so that women can attend; and work-
ing on specific issues of interest to women25.
Practical experience has been varied. Norman
and his team26 used FRGs in Botswana to elicit
participation by farmers other than male-
headed, richer households. Using farmers as
experimenters, Sumberg and Okali27 were able
to observe how technology was used in the con-
text of the household and developed a better
understanding of household decisions govern-
ing tree foliage use by men, and the feeding of
small ruminants by women. Researchers in
Zambia initially tried to stratify their selection
by socioeconomic criteria, but the process was
too labour intensive and the resource-poor often
performed disappointingly in OFE; they had
other priorities, did not want to assume the risk,
the individual trial farmers operated in isolation
without community control. The Zambia pro-
gramme later switched to the use of FRGs28.

A major conclusion for any of the methods
of farmer selection is the importance of knowing
who you are working with. This should be clear
at a sufficiently early stage to permit adjustment
to minimize it as a source of bias and to solicit
participation in a sensitive way. In addition, OFE
requires different management scenarios
depending on the degree of researcher involve-
ment, and the level of risk and innovation
implied29.

Trial site choice
When establishing a trials programme there are
two levels of decision on site choice: first, where
to establish the field effort within the RD, and
subsequently the choice of site in the fields of
collaborating farmers.

Prior analysis of the extent to which a site
represents an RD has been uncommon.
Considerations of cost have led much on-farm
research to be located conveniently for
researchers, usually clustered in a relatively
small area of the RD to aid logistics and access.

Nevertheless the advantages and disadvan-
tages of dispersing, clustering and stratifying
experiment locations need to be explicitly
weighed. Other criteria advocated by practi-
tioners include: the state of community organ-
ization, the willingness and enthusiasm of the
community and/or individuals to host
research, reliability of access during the rainy
season, the presence of an extension or devel-
opment worker, environmental or manage-
ment risks, logistics and distance between trial
sites, amount of research supervision required,
and the number, size and complexity of trials
necessary to adequately sample variability.
Cost considerations related to logistics, data
reliability and farmer willingness and interest
that may lead to further innovation and spread
of technology, tends to be more important in
OFE than in other FSR activities; these aspects
may indeed warrant greater weight than rep-
resentativeness. The compromises involved in
these choices need to be described in drawing
conclusions and the compromises themselves
kept in perspective by the knowledge that an
RD site is a lot closer to reality than the
research station.

Site choices can be researcher driven at the
community and village level, and farmer driven
at the local and field level. Even when the choice
is driven by farmer interest, researchers need to
question what wider group is represented by the
field site or level of farmer management applied;
both strongly affect the interpretation and
extrapolation of the data. Tools useful in site
selection include maps, survey information and
locally made transect diagrams. More use
should be made of sample frames, coupled with
criteria for making hierarchical choices on
region, subregion, village, group or set of farm-
ers, and fields within farms. Such a framework
at least offers the researcher greater opportu-
nity for relevant analysis. Carter30 and others
have used map overlays, databases and correla-
tion (now easy to accomplish using GIS) to visu-
alize both environmental and socioeconomic
heterogeneity. 

Stepping down in scale, within-field site
choice involves random or deliberate selection
as the two main options. Stewart31 put forward
such considerations as trial objectives coupled
with knowledge already available in making 
the choice. Deliberate selection implies some
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knowledge of the effects of individual factors
being tested and presupposes a rationale for the
selection criteria (e.g. crop nutrient treatments
at a low fertility site). With increasing farmer
participation in OFE, trial site choice has, to a
greater extent, been devolved to farmers who
understand the objectives. This has spurred the
use of different and appropriate data collection
and statistical methods to handle interpretation
of information derived from a wider range of
circumstances.

Identifying technologies for 
problem solving

An early assumption in OFE held that com-
ponent technologies, usually in the form of
‘packages’ (e.g. crop variety, spacing, time of
planting and fertilizer level), would be devel-
oped on-station and passed to an on-farm
research team for validation, with information
on successes or problems being fed back to the
on-station ‘designers’. Historically, high rates
of farmer rejection were due in part to the on-
station origin of technologies. Poor feedback
mechanisms between on-station and on-farm
research teams and the questionable reliability
of on-farm testing by researchers, who often
distanced themselves from their clients by the
more extractive methods employed, penalized
successful adaptation and brought FSR a poor
reputation. 

Five factors are in the process of changing
this situation:

● Better understanding of the adoption
process of small farmers.

● Improved problem identification and causal
analysis.

● Increased farmer participation in the OFE
process.

● Increased exposure of on-station researchers
to farmers.

● Offering multiple choices for new technology.

Causal analysis, increased farmer participation
and changing roles of researchers are covered
in their own right in section 4.1.6 below.
Numerous studies, such as that by Byerlee and
Hesse de Polanco32 with barley producers in
Mexico, have shown that farmers normally
adopt technology components sequentially; and
that complex packaged technologies with multi-
ple products, such as alley cropping, cannot

accommodate wide variation and uncertainty
in farmer conditions33. However, even technolo-
gies that traditionally have been ‘packaged’ can
usually be broken down into components for
sequential introduction. It is generally more
efficient to leave farmers, responsive to their
own circumstances, to incorporate components
into their system and for researchers to monitor
this incorporation for lessons that may require
follow-up by the formal research sector.

Participatory techniques proving their
worth in problem identification include visual-
ization through mapping and diagramming,
identifying and using indigenous knowledge
and causal analysis. The drawing of problem
trees is a common tool in causal analysis. Tripp
and Woolley34 made explicit the fact that prob-
lem identification does not lead directly to solu-
tions but that causal chains can be identified,
and when necessary better understood,
through experimentation. One important (but
as yet little exploited) use of causal chains is to
create multiple entry points that widen the
options for solution. Better understanding of
farmer differences has also widened awareness
of the need to provide more options. In essence,
‘multiple options’ rather than ‘single best bets’
have begun to revolutionize the approach to
technology identification and development. The
former presupposes client-driven choice while
too often the latter has been researcher driven.

In a seminal article in World Development,
Biggs and Clay35 put forward the idea – obvious
with hindsight – that the local research station
is only one potential source of useful technol-
ogy for a farming system. Other potential
sources include local farmers who have already
addressed the problem (an aspect of indigenous
technical knowledge), research stations world-
wide operating in similar conditions of climate
and soil, and farmers worldwide who have
already faced and overcome the problem. Until
now only limited efforts have been made to
organize information in ways that allow local
professionals to draw on such extensive sources,
but clearly GIS and the new information tech-
nologies now make this practical. As an exam-
ple demonstrates, it is creeping into OFE
practice. Within Tanzania’s FSR programme,
while most technologies still come from the
research station, the Lake Zone team tested a
number that had been developed elsewhere.
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Wider African experience brought into the pro-
ject through technical support from The
Netherlands affected the selection of ox weed-
ers, a milk churner, a wheelbarrow, grafting of
cassava and cottonseed cake for feeding oxen.
Livestock researchers examined the use of
indigenous feed and pest-control options.

Using a participatory approach a better set of
potential solutions are likely if farmers’ local
knowledge and researcher ‘world knowledge’ are
brought together36. While farmer interest is now
generally better captured and the station research
agenda is more relevant, the site specificity of the
agenda, particularly with heavily participatory
approaches, are still controversial in terms of the
effort invested. Extrapolation and therefore link-
age with regional and national priority setting
remain a challenge.

Types of trials
Many early papers about OFR organized typo-
logies of trials by function (state of knowledge
and type of technology being tested) or the con-

sequences for implementation37. Most typo-
logies are embodied in the categories shown in
Box 4.1.2. Developing an operational frame-
work was a necessary and important step, and
for the first time served to relate trial function to
management and design choices (see ‘Trial
design’ and ‘Trial implementation’). This helped
individual researchers and programmes move
onto farms, and assisted more experienced prac-
titioners with the multitude of decisions
demanded by dynamic OFE. It also offered a ter-
minology that practitioners could relate to. The
framework refined thinking about trial func-
tions beyond the research station, but may have
initially been too rigid. 

Evolution here has more to do with ‘how’
the different types of trials have been used than
with the the categories themselves. Some early
typologies were couched as sequential research
stages through which technology was expected
to pass before being ‘ready’ for farmers.
Regardless, most researchers now feel that OFE
has an integrated extension function and that
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Box 4.1.2. Types of trials.
• Exploratory and diagnostic trials: used to confirm or clarify problems and causes, to assist in making

a tentative diagnosis, or where ‘exploration’ is necessary. This includes what IRRI called ‘constraints
research’, in which experiments are used to understand reasons for non-adoption of apparently
promising technologies38. Exploratory trials are usually relatively simple with one or two treatments
added or removed from the farmer’s practice, or a simple factorial combination at two levels so as to
determine which are most important or interacting. Finally, such trials may be aimed at better under-
standing causes or exploring the chain of causes

• Refinement trials: to provide information on technology performance or the refining or fine-tuning of
potential solutions. These trials tend to be larger, as a range of options may need screening under
farmer conditions

• Verification or validation trials: on the basis of strong evidence of success from limited sites the tech-
nology needs to be verified across a diversity of circumstances before it can be recommended with
confidence. Results are used to formulate recommendations, identify their limitations, modify tech-
nology and this may lead to new questions that require further research. Researchers have argued to
keep these trials simple, with few treatments so that farmers can understand them. However, there
has been a tendency to underestimate the capacity even of extremely resource-poor farmers to com-
pare large numbers of treatments if they specialize in the crops concerned; Sperling et al.39 (1993)
provide an example for beans in Rwanda

• Demonstrations: usually having one or two treatments placed in relatively large plots for ease of
visual comparison. Although by this stage most researchers and extensionists feel that the technology
is ready for transfer, monitoring can be useful in new environments and can encourage a more
dynamic and participatory approach to extension

• Farmers’ experiments: typically not listed in the early days, the experiments are designed, imple-
mented and interpreted by farmers. Farmers’ management of technology that they have sourced from
research, extension or neighbours can be monitored jointly. Researchers too are likely to learn from
the innovative ways that farmers incorporate new ideas into their systems40. Ashby41 reviewed the
comparative advantage of farmer experiments; they are particularly cost-effective in speeding up the
process of adaptation and testing



the ‘stages’ are really a continuum. In addition,
it was initially understood that farmers entered
the process at its later stages, but now farmers
are being brought in at all stages (see ‘Changing
roles: farmers’ below).

Trial design
Researchers engaging in OFE were forced to
revisit decisions on trial design. They found it
challenging to maintain on-station experimental
standards when working on-farm, due to irregu-
lar topography, non-uniform management prac-
tices (e.g. sowing-date differences), heterogeneity
of cropping patterns and small farm sizes.
Numerous publications offered guidelines,
Mutsaers and Walker42 systematically address
numerous experimental design considerations:
number of factors/treatments and field sites,
replication, experiment size, management of
non-experimental variables, degree of farmer
management and control/check treatments,
with recommendations for various trial types.
Many others have also provided guidelines43 to
assist decisions on interpretation, error terms,
measuring of interactions, confounding, degree
of accuracy needed, etc. Ultimately, each case
needs to be considered according to its objectives,
the variability at the site, and the need to explain
differences reliably. It is these choices that make
OFE difficult to implement by standard protocols.

Selection of control or check plots has been
controversial, with numerous choices for differ-
ent circumstances. Superimposed trials offer a
more realistic farmer control. Farmer controls
or farmer’s practice are potentially variable
within the experimental area, but may not be
carefully specified in the experimental write-up.
Farmers most certainly use controls or compar-
isons that differ from those of researchers when
making their assessments. It is easier for them
to compare the performance of a treatment
with what normally happens over time and
space in their own circumstances; whereas a
researcher relies on a control plot which is in
close proximity to the treatment. Thus farmers,
at their local level, have a wider frame of refer-
ence44. The use of gender analysis to under-
stand the division of labour, control and access
to resources, and the specific constraints faced
by different groups can help research design, for
example by appreciating a situation where

women make decisions on seed selection and
men determine where the fertilizer is used45.
New techniques have increased the confidence
and therefore the use of farmer evaluations by
previously sceptical researchers, although there
is more to be done in understanding farmers’
frames of reference.

In the early days of OFE, researchers sought
specific guidelines on the number of replications
to use for each kind of trial and kind of condi-
tions; now however, researchers worry less about
prescriptions. Like other design aspects, the
choice of the number of replications is dependent
on several factors, making it difficult for the
novice to feel confident: precision, labour and
space required, type of treatments, the level of
prior knowledge of site and area variability,
among others. Replicating treatments across
farms rather than within a farm became a logical
and statistically acceptable option when a crucial
aspect of evaluation was performance across the
range of variation represented by an RD. 

The level of design complexity was another
area often debated. In general, simplicity has
been the rule. A simple experiment (e.g. a vari-
ety comparison or paired-plot fertilizer test) at
many sites can yield a large amount of useful
information, provided that a wide range of vari-
ables are monitored: farmer preference, soil,
cropping history, weeds, pests and diseases, and
other environment and management data46.
On the other hand, infrequently used designs
were also suggested to avoid having large exper-
iments: trials with non-factorial arrangement of
treatments, confounded factorials, stepwise
designs, incomplete blocks and others. More
sophisticated analysis techniques may be
required (see ‘Issues of analysis and interpreta-
tion of results’ below). Although Box47 found
that more complex designs may be necessary to
safeguard statistical relevance, such trials may
be more difficult to interpret for many agrono-
mists and social scientists. Sperling et al.48

maintain that farmers can handle large and
more complex experiments if they are ‘experts’
in the thematic area or the subject matter; the
key may be to bring in or acquire the skills and
take the time to identify local experts. New
efforts in monitoring participatory research
should yield further clues as to what is appro-
priate to various circumstances.
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Trial implementation
In the late 1970s and in the 1980s the degree
of farmer involvement in OFE were categorized
in a number of ways, either sequencing their
involvement over time or identifying their role
in experiments with different purposes. On-
farm research teams in east and southern
Africa developed categories to help distinguish
various management strategies: 

● ‘Researcher managed, researcher imple-
mented’ (RM/RI) where the researcher
maintains responsibility for the trial, con-
trolling variation and management, but
enters into a contractual arrangement for
the farmer’s land and labour services.

● ‘Researcher managed, farmer implemented’
(RM/FI) trial where the researcher plans the
trial but works together with the farmer in
implementation so that some factors (experi-
mental and non-experimental) are con-
trolled, but the farmer is encouraged to
manage things ‘normally’ so that the
researcher can see how the test options per-
form under farmer management.

● ‘Farmer managed, farmer implemented’
(FM/FI) trial where the researcher and
farmer may consult on design but the farmer
makes all decisions on how to implement,
including the non-experimental variables. 

As farmer participation in OFE increased,
various practical arrangements were arrived at
including new ways to manage trials.
Researchers have had to deal with farmers’

expectations and the consensus in the literature
is that researchers must make a conscious effort
to foster farmer ownership. Several reports have
indicated that decentralized trial management
is necessary to devolve experimentation largely
to farmers, and that the collection of feedback
on a regular basis is essential49. Researcher
time allocation across tasks changes. While
FRGs on the one hand increased the ability to
manage large numbers of farmers, they also
brought new questions; how large a group
could be handled, what types of farmers are
included, how to handle the dominance of
some types, etc.

Efforts to categorize OFEs continue, often for
training purposes, with an increasing emphasis
on the need for flexibility. Table 4.1.1 highlights
points to consider in decisions on trial manage-
ment.

The management of non-experimental vari-
ables (NEV) has undergone large changes in
philosophy; from being standardized to being
allowed to vary with the situation. Even in
researcher-managed trials, NEVs cannot be
controlled to the same extent as on-station.
Rules concerning standardization generally
align themselves with the degree of control
required as determined by the overall trial
objectives and the subject matter. Where inter-
actions are expected, such as between fertilizer
and weeding, the researcher may want to con-
trol a critical NEV51. Allowing farmers to inter-
vene has meant that data collected on
non-treatment conditions must increase if there
is a need to explain or understand variation
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Table 4.1.1. Points to consider when deciding on level of farmer involvement50.

Points to consider More researcher Involvement More farmer involvement

Type of precision wanted Control of on-site variability and Measure and understand
detailed measurement of variability in the target group
treatments Identify resource conflicts

Confidence in the technology Less High

Risk to the farmer High Low

Type of experiment Refinement, exploratory Validation, demonstration

Trial objectives Require tighter control of the Farmer conditions are needed
experiment for implementation and assessment

Trial complexity Greater Less

Number of experimental sites Smaller Larger



between the treatments or the sites. Farmer
management is an increasingly attractive
option for controlling experimentation costs,
which can be surprisingly low, affordable in just
about any programme52, while also reaping the
benefits from farmer participation. Moving to
this mode reduces concerns about timing of
operations, but may increase concerns about
biases in management. These and other aspects
are discussed in the literature and guidelines
are offered. 

Trial evaluation
Trial evaluation has evolved from considering
traditional yield and biophysical performance
data to considering economic performance by
enterprise and/or by system, the effect on the
natural resource base and system sustain-
ability, stability analysis and finally to relying
heavily on farmer assessment, which can inte-
grate numerous factors from farmers’ perspec-
tives. The tendency has been for researchers to
rely on the latter when farmers have greater
involvement (usually at later stages of test-
ing), and to continue to rely on traditional
performance criteria and classical statistical
significance when researcher managed
(usually at earlier stages). This has often pre-
empted farmers’ choices and reduced their
options.

Farmer assessment tools, preference and
matrix ranking and carefully constructed open-
ended evaluations, have provided researchers
with frameworks for quantifying preferences,
understanding and ranking useful farmer crite-
ria, as well as offering more formal fora for
farmer involvement in evaluation. Information
solicited has proved extremely useful as feed-
back into variety selection, farm implement
design and other research programmes. It also
demonstrates how farmers can integrate and
weight a number of factors, hitherto a chal-
lenge for researchers using their conventional
statistical and economic methods.

Participatory monitoring and evaluation are
being introduced as a means of measuring
longer term effects, such as in soil fertility and
in soil and water conservation programmes.
This elicits farmer-derived indicators as well as
researcher indicators of progress and change,
and can be at the hierarchical level of a field
trial, a watershed or a farming system53. This

set of tools, derived from the log frame approach
to project monitoring, offers researchers a
‘larger’ picture, in terms of both scale and time,
and provides input into impact studies. A poten-
tial ‘trickle-down’ effect into OFE operates
where trial data parameters are linked to, or are
the same as, the indicators.

4.1.5 A review of the impact
of OFE in three thematic research areas

Variety development, crop improvement and
seed systems

Although collaboration between International
Agricultural Research Centres (IARCs) and
national programmes has resulted in substan-
tially increasing crop yields on farms in high-
input situations, plant breeders have not
displaced the pre-eminent position of landrace
varieties grown in many low-input systems54.
Farmers’ variety preferences were distinctive,
but were initially poorly understood by
national and international researchers
involved in variety development programmes.
The ‘Green Revolution’ approach of many
IARCs that supplied standard regional or global
germplasm nurseries to national programmes
dependent upon imported fixed lines, initially
did little to improve adoption performance
unless accompanied by well-oriented local
selection. An example is the rejection of the
International Rice Research Institutes (IRRI’s)
high yielding, early maturing rice varieties by
the majority of small farmers and consumers
in Tanzania who preferred medium to long
strawed, aromatic types.

Many OFE practitioners feel that crop variety
testing is so straightforward as to offer few
lessons in generating the more complex tech-
nologies that are increasingly needed to sustain
systems under pressure. However, experience
suggests that even successful variety develop-
ment is not so simple in many environments.
‘Where to test’, ‘what to select for’ and ‘how to
evaluate varieties under farmer conditions’,
three major issues in the early 1980s, are still
debated today. Before the advent of FSR, multi-
locational testing was a common practice to
select germplasm adapted for heterogeneous
ecological conditions. Multilocational tests for
less productive environments were often under-
represented and farmers were involved in a con-
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tractual mode, providing only land and labour
but not advice nor evaluation. 

A surprisingly persistent issue is whether
suboptimal, even low-input, environments
should be used in plant breeding. As early as
the mid 1980s groups of breeders involved in a
range of crops in Africa recommended ultimate
testing under a relevant range of farmer condi-
tions55, but wider progress has been slow.
Feedback from OFE has been critical in moving
from the traditional situation where breeding
criteria were set from the plant breeder’s point
of view to one where farmer-based criteria for
evaluating crop varieties are increasingly used.
At the same time the conventions of experi-
mental precision had dictated the use of high-
input regimes to force the expression of
differences between varieties. Many breeding
programmes were disinclined to factor in the
constraints faced by farmers in improving crop
management practices. This has been exacer-
bated by poor communication with farmers
and/or on-farm researchers and has inhibited
setting NEVs at more appropriate levels in
selection trials.

While breeders still debate these issues, a
consensus is emerging among the profession
that adaptation of varieties to poor and diffi-
cult environments is most likely to be achieved
by selecting in those environments, and there
is increasing acceptance that farmers, no
matter how poor they may be, are critical
selectors who make sensible decisions. In the
case of Tanzania rice varieties (cited above) it
took 10 years before feedback was systemati-
cally collected from farmers, through OFE, and
used in adjusting selection criteria. Once local
selection criteria and farmers’ trade-offs are
understood and responsibility for variety
development is decentralized to local research
stations with breeding staff capable of making
adequate numbers of crosses, exotic
germplasm often remains indispensable as
parental material for introducing new charac-
ters desired by farmers.

Today farmers are increasingly being
brought into the picture, acting as ‘advisors’ to
breeders on what may work in their micro-envi-
ronments and taking unfinished materials
home for selection under their own conditions
(see Sperling and Ashby, Chapter 11.4).
Experiments to compare breeding by farmers

and trained plant breeders are underway, and
no doubt much is yet to be learned on their
respective roles. Small farmers producing
beans in eastern Africa are adept at managing
large numbers of varieties to address a range of
needs related to home consumption, risk avoid-
ance, exploitation of micro-environments and
generation of cash income; yet the single most
widely grown bean variety is one that is accept-
able at a modest price to low-income urban
consumers despite not being preferred for con-
sumption by farm families. Useful tools have
been developed56 to solicit from farmers the
effects of gender, resource level and differences
in utilization; an understanding of trader
influence is an ongoing issue for marketed
materials. 

Agronomy, crop management and natural
resource management

In traditional commodity driven station-based
research, agronomy really had no life of its
own. Crop management practices were a by-
product of the effort of agronomists to give
breeders recommended packages for spacing,
time of planting, fertilizer and weeding regimes
for their materials. In the continuing search for
improved varieties, successive iterations fol-
lowed as new materials were identified. Best
practice was aimed at the maximum exploita-
tion of yield potential of the commodity. It is
these agronomic components of packages that
have been the least adopted. 

Over the 20 years between 1970 and 1990
agronomy and crop management experienced
two revolutions: first the ‘systems’ revolution
and second the ‘sustainability’ revolution. In
conventional agronomy perhaps rotation exper-
iments come closest to embracing the new
dimensions these brought.

THE ‘SYSTEMS’ REVOLUTION. The impact upon
OFE of the systems revolution in agronomy had
two dimensions: the breakdown of traditional
packages into components, and the shaping of
components to constraints identified in farming
systems. 

Research station recommendations were
usually a package designed to give optimum
yields for the commodity concerned, and at first
OFE or adaptive trials drew on these recommen-
dations for testing under farmer conditions.
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However, small farmers could rarely absorb
such packages as a whole, and then OFE was
used to identify those components that offered a
‘main effect’ which provided an attractive
return in the farming system. The strategy held
that introducing a sequence of components,
each profitable in its own right, would accumu-
late interactions and provide extra benefits.

Soon it was realized that farmers’ priorities
(to produce a diversity of crop and livestock
products in order to satisfy food preferences,
manage risk and exploit market opportunities)
and the resource constraints under which the
farmer operated (particularly seasonal labour
supply) required the reshaping of interventions
to fit these patterns. The role of OFE was to
identify whether recommendations fitted the
system, or were still viable given the degree of
modification needed to make them fit, and to
provide feedback to the on-station commodity
teams. 

Diagnostic work enabled researchers to
understand systems interactions and led to the
definition of linked problems and solutions,
often by subsystem or commodity, and these
became the content of the OFE programme.
However, it remains difficult to reintegrate solu-
tions or to really apply systems thinking when
designing agronomic experiments, even when
working in multidisciplinary teams. The nature
of the experimental design encourages a break-
down into small parts or pieces. Looking for an
intervention that addresses multiple issues or
problems remains difficult, though intercrop-
ping and agroforestry are two areas where this
has had some success.

Intercropping and cropping systems
research were two early predecessors of the
fuller systems revolution. Cropping systems
work began in the 1960s and formed a strong
thrust in agronomy in the irrigated rice systems
in Asia. As Richard Harwood notes in Chapter
2.3 the early goal here was to maximize the use
of water and incoming radiation, usually
through relay cropping. Most intercropping
research initially followed the usual research
station pattern of seeking an ‘ideal’ in terms of
yield, and land equivalent ratios were used as a
measure of performance. The expectation in the
1970s was that intercropping would lead to
more relevant technology and indeed, as FSR
gained momentum, economists were able to

analyse the rationality and flexibility of farm-
ers’ intercropping systems as a base for
improvement. Biophysical scientists later con-
curred after testing these hypotheses experi-
mentally, but still tended to emphasize
optimizing yields rather than reducing risk and
lowering labour requirements57. Waddington58

later emphasized the need for a high level of
farmer involvement and use of a multidiscipli-
nary approach. He concluded that there had
been too much intercropping research on crop
densities and spatial arrangements, with a
dearth of research on fertility, weed and pest
control, and interactions with labour. For mini-
mizing land requirements in OFE, he recom-
mended keeping experiments simple with use of
incomplete factorials or confounding designs.

From the mid 1980s OFE received a boost
from agroforestry which, although agroforestry
practices had been used by farmers for hun-
dreds of years, was suddenly captured for
research. Agroforestry is a ‘composite’ technol-
ogy. Similarly to livestock: there are multiple
products and diagnosis is needed to identify the
combination of interests to farmers. Trees take
a long time to mature, and other factors con-
tributing to trial complexity include asyn-
chronic production, complex ownership rights
and the need for large areas for spatial arrange-
ments. While non-conventional analytical
methods such as non-parametric statistics are
useful, early experience showed that consulting
farmers at a very early stage helps ensure that
years of work are not invested in blind alleys
(sic)59. Given that agroforestry is a relatively
new and complex area of research, agro-
foresters have been relatively quick to go on-
farm and developed innovative sampling to
estimate yields. The ‘tree’ is seen both as a com-
modity and as a source of services for users and
systems (e.g. soil fertility replenishment).

Moving to OFE in agronomy created chal-
lenges, many of which remain. One is the speci-
ficity of farmers’ conditions with dramatic
differences in moisture and fertility interwoven
with social (farmer preferences) and economic
(labour, risk, land, markets) differences deter-
mining the use of cultivar types, and intercrop-
ping patterns. Complex conditions gave rise to
more complex designs and analytical tools.
Concepts developed to sample and understand
variable and dynamic situations. Stoop60 used a
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toposequence to understand land use and plan
experimentation. Models are another way of
dealing with the large variations involved in soil
fertility61 and help better descriptions of agroe-
cological zones by mapping the variation in yield
potentials. In solving pest, disease and weed
problems it is difficult to find the consistent infes-
tation levels (in space and time) that provide
definitive answers: OFE was used early on as
experimenters gravitated to situations where the
problems were found. As such problems arise
from a complex interaction of management and
environmental factors, ‘prescriptive’ solutions
were rarely successful for small farmers.
Nevertheless, systems interactions with labour,
and considerations of cost and safety, were not
always given due weight when researchers
chose their treatments. Gradually, the involve-
ment of economists and increased awareness of
health and environmental hazards have
increased ‘feasibility testing’ to choose realistic
management options. In addition, farmers have
become more involved and, for management of
some pests, have been successfully organized
into integrated pest management (IPM)
groups62. Principles are being taught to farmers
so that they can apply them in their own con-
texts, while researchers take on more of a moni-
toring and advisory role. 

THE ‘SUSTAINABILITY’ REVOLUTION. As the
1980s progressed, the importance of sustain-
ability, and natural resource management for
the long term, was increasingly highlighted by
both ecologists and economists. Sustainability
permeated the international community follow-
ing the Brundtland report ‘Our Common
Future’ in 1987. Concern about systems sus-
tainability paralleled the rising environmental
movement on other fronts. Previous concentra-
tion on productivity was and still is largely due
to farmers’ demands for more income and more
food, as well as concern with alleviating poverty
and creating impact, with little initial concern
for the ‘extractive’ nature of some technologies
or the possible degradation of agrobiodiversity.
The sustainability question has stimulated a
widening partnership between agronomy and
ecology. One result has been the birth of agro-
ecosystems analysis (see Lightfoot in Chapter
11.5) which has brought three new dimensions
to OFE:

● Lifted attention from the commodity level up
the systems hierarchy to the whole farm and
watershed or community, providing a full
systems context for the identification of
potential improvements.

● Shifted attention from rates and dates to the
management of soil and water resources.

● Added long-term goals of sustainability to
those of shorter term productivity gains.

Lightfoot and Noble63 noted that most OFE
dealt with commodity components or factors.
They felt that a holistic treatment of farming
problems was required to respond to the rising
concerns about natural resource management
(NRM) and systems sustainability. They argued
that the ‘enterprise’ focus must change to a
‘livelihood’ focus. The vision of the farm as a
collection of enterprises in a continuous space
should be transformed into that of relationships
between land and water resources, which are
often non-contiguous and may be communally
owned. Lightfoot and Noble developed an inno-
vative protocol to enable farmers to appreciate
their environment and the potential integration
of its elements, to capture IK, and incorporate
new elements to enhance sustainability. 

A number of approaches to address sustain-
ability issues have been suggested and tried in
recent years, usually employing holistic analy-
sis techniques preceding experimentation. Tools
such as resource mapping with material flows
at different scales can assist farmers to classify
and perceive their environment and envision
change by identifying technological or manage-
ment options. These can be incorporated into
their systems using diagramming in the design
phase and encourage discussion about new
ways to reallocate and integrate resources and
enterprises. Farmer experimentation on various
processes follows, and then farmer evaluation
and participatory monitoring of the system.
The overall aim is to diversify links within the
farm system in a way that both stabilizes and
improves farm production.

Alternatives include land use system analy-
sis and nutrient analysis. These can be used as
diagnostic tools to help pinpoint areas for exper-
imentation, and as evaluation tools once a new
practice has been employed, in order to mea-
sure effects at various scales of influence. Land
use systems analysis allows the quantitative
analysis of effects of cropping practices on
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production and environment, and includes
(quantified) integration of biophysical produc-
tion and socioeconomic feasibility. Inputs, out-
puts and transformation processes are defined
using a hierarchical approach64, that is defining
a land use system which is made up of subsys-
tems, which in turn are made up of biophysical
components each with its own related opera-
tional sequences, outcomes and influence on
other scales. Reference is increasingly made to
spatial units in which the unit of management
is not necessarily the plot or farm level but large
units such as a watershed or a geographical
region.

Nutrient flow analysis, a measure of sustain-
ability, seeks to understand the nutrient status
of parts of a system at different scales.
Budelman and Smaling and Braun65 are among
many researchers who are experimenting with
this tool, increasing its participatory nature so
that it can be used by farmers and extensionists
to evaluate the efficiencies of a given system,
make appropriate adjustments and monitor sys-
tem ‘health’. Farm and farmer typologies and
land use analyses are being brought into a
process which is rapidly evolving. 

Although OFE in agronomy has yielded dis-
appointingly few examples of adopted technol-
ogy, feedback on the understanding of
variability and risk, and of labour issues and
economic feasibility has been invaluable in redi-
recting on-station research. Second-generation
technology development should be more pro-
ductive, and certainly the emphasis has moved
to soil fertility and IPM work in the 1990s.
More programmes are leaving seeding rates and
dates to farmers. However, institutionalization
and application of these processes has been
slow (see Part III) and books recently published
on the subject carry much the same messages
as in the early days.

The challenges of livestock OFE
Livestock researchers tend to be more familiar
with systems thinking than crop scientists due
to the complexities of providing for feed and fod-
der. Neverthless they face a formidable list of
difficulties and OFR with livestock has lagged
behind progress in other research areas.
Difficulties include:

● The small number of observations due to
few livestock units on farms.

● Large variation in experimental units by sex
and age and high statistical variability in
measurements.

● Inability to control the lactation stage.
● Need for greater emphasis on the choice of

farmer-manager than site.
● Mobility including transhumance.
● Higher costs and wider risks (disease, weight

and production loss), including expensive
compensation to farmers for animal losses.

● Longer duration experiments.
● Farmers’ emotional ties to livestock (with

motivational and social consequences) and
the difficulty in valuing complex, non-market
inputs and outputs.

In addition, grazing trials can place heavy
financial demands on national programmes
(fencing, transport and technical staff) which
are seldom met without project assistance66.
Experiences recording these difficulties began to
appear in the literature in the late 1980s67,
together with concerns shared with crop
researchers on how to zone and identify target
groups, livestock types and production systems.

Progress has been made in several areas. In
conventional research large samples and longer
term trials (2 years) were used to test effects, as
with trypanosomiasis control and anthelmintic
treatments. OFE on disease control has become
increasingly common due to the immediate
effects of treatment attracting livestock keepers
(e.g. see Chapter 4.2). Nutrition improvement
and feed resource management are two other
areas in livestock research in which OFE has
advanced. 

Some of the unique challenges associated
with on-farm livestock work are briefly elabo-
rated here. Farmer selection is guided by more
restrictive criteria: ownership of a minimum
number of animals, minimum size grazing
area. Ownership situations are often linked
with a management style that complicates selec-
tion and confounds the outcome. In southern
Ethiopia there are six ownership arrangements
for draft animals depending upon who pur-
chases them, who houses and feeds them, and
who has the rights to use the various livestock
products. On sample size, observing too few ani-
mals per farm can seriously affect average farm
performance and cause large variability
between farms. Solutions include keeping both
treated and control animals within a herd, and
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using control and treated flocks when it is diffi-
cult to keep treatments separate. In forage-feed-
ing trials, one replication per site may be
reasonable given the size of ‘plot’ needed to sup-
ply sufficient forage. Various types of records
are needed along with performance (reproduc-
tion, growth) and each may require a different
time scale or recording frequency. 

Trials can be augmented by long-term moni-
toring, where many variables affecting produc-
tivity are recorded68. Farmers have been
successfully taught to monitor their own live-
stock performance in some trials. Farmer
assessment and intermediate indicators can
avoid waiting to record an increased calving
ratio: rather, farmers judge the condition of the
pregnant females at a certain point in the sea-
son against feed regimes and can anticipate a
higher ratio. 

Baker et al.69 experimented with ‘regular
research field hearings’ (RRFH) to see if farmer
participation improved in small ruminant trials.
The objectives were to increase communication
between research, extension and farmers to
build an understanding of the farming system
and production problems; to impart knowledge;
and to increase farmers’ understanding of how
they could apply the technological aspects of
the trial. Repeated contact with farmers did
increase understanding and trust between the
parties, and improved the application of the
technological package. Farmer assessment is
most important, multiple objectives in livestock
keeping are often difficult to weigh and anyway
require farmer input.

Despite the inherent difficulty of OFE with
livestock, useful design considerations and
guidelines have slowly emerged, for example,
guidelines for successful participatory forage
research are now available70.

Conclusions 
To conclude, each thematic area has evolved.
Farmer participation greatly changed the direc-
tion of plant breeding with farmers’ input mak-
ing it potentially more efficient. Recognition of
the farmer’s assets; their local knowledge, their
germplasm and their expertise continues to
impact the breeding process. In agronomy,
variation still poses the major challenge; how-
ever, the idea of providing a range of options
and allowing farmers the leeway to adapt

potential solutions to their conditions is slowly
gaining credence. Again it is increased farmer
participation which has pushed change in this
direction. 

Conceptual development continues to deal
with systems and subsystems, the interac-
tions, the linkages and their complex and
dynamic nature. The use of decision trees and
decision support systems71 are evolving as
ways to manage variation using experimental
results as input. Conceptual change has been
driven by increased interaction with farmers,
by the increased understanding of the whole
range of farmer circumstances, and by experi-
mentation itself. A relatively slow move
towards OFE in a true systems context is
occurring, for example in intercropping, agro-
forestry and sustainable management of the
resource base. 

Thematic evolution has also occurred. For
example, pest management work has become
more systems oriented, soil fertility work has
taken new directions (inorganic and organic
combinations, biomass transfers from
hedgerows to cropped areas), much weed man-
agement work now embraces the labour and
gender implications. What remains challenging
is to integrate the components into the system,
to work as a multidisciplinary team and not
merely within one, and to function effectively as
a part of a revitalized research and develop-
ment continuum. 

4.1.6 The major dynamics 1970–98

Changing perspectives; components, systems
and system hierarchies

Over the last 25 years OFE has come under the
influence of new perspectives on agricultural R
& D which stem from systems theory and sys-
tems thinking. On-station research driven by
experimental design has sought statistical preci-
sion in the development and assessment of best-
bet components and yet its methods provided
the foundation for early OFE. The reductionist
tools have been increasingly supplemented by
methods based on systems thinking and the
concept of linked systems – as nested subsys-
tems or hierarchies. This has led to more holis-
tic experimentation on more complex
subsystems and considerations of landscape,
rather than just plot-level effects.
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Cropping systems research and FSR/OFE
were initiated from increasing concern over
stagnant productivity in the smallholder sector
and were developed by practitioners in the field.
Both preceded the more recent, more formal,
efforts to apply systems theory to agricultural R
& D. Collinson72 saw the existing farming sys-
tem as the essential starting point for develop-
ment, the base on which to graft productivity
improvements. OFR with a farming systems
perspective in CIMMYT parlance was seen as a
problem-oriented subset of FSR, in which spe-
cific subsystem linkages were recognized while
introducing stepwise and usually component-
related changes to selected enterprises. A major
impact from practice was to focus OFE on prob-
lems of the farmers and their systems, rather
than on the hypotheses of researchers seeking
yield maximization. Also the realization that
components could not be experimented on in
isolation from the system as there were
inevitably ramifications on resource use and on
other enterprises as well as interactions beyond
the farm boundaries (markets, input suppliers,
off-farm employment, among others). Solutions
could be ‘indirect’, e.g. weed problems in beans
might be solved by introducing a herbicide for
maize, freeing labour for bean weeding.
However, even with these systems insights, FSR
practitioners have continued to experiment
more frequently on component changes than
on more complex subsystems. 

In the early 1980s, systems theory and
thinking began to penetrate agricultural R &
D at many levels. Plant, crop and later, soil
and water modelling addressed systems at dif-
ferent levels of a biophysical or ecological
hierarchy, while farm and more aggregative
economic modelling addressed the human
dimension. Soft systems modelling (e.g.
farmer diagrams) offered a user-friendly
approach allowing better integration of the
human and biophysical dimensions, and was
perceived as particularly appropriate to small-
farmer circumstances. In the more formal
models the objective functions still cannot
adequately balance the diversity of small-
farmers’ goals, and the accurate measure-
ment of a farm system’s multiple parameters,
particularly labour and output, remains very
expensive due to the intensive manpower
input needed to collect the data required. 

Several examples support the advantages of
using a systems approach. In West Africa, a
team of international scientists decided that the
main constraint in a small ruminant produc-
tion system was the system itself and went on to
design and test a series of new ones. Sumberg
and Okali73 feel that new farming systems con-
ceived by researchers are too often based on a
single principle such as profit maximization,
and they advocate a more flexible farmer-
designed and farmer-adjusted approach.
Lightfoot et al.74 concluded that the cropping
pattern research, used successfully in Asian
lowland irrigated rice systems, was not useful
for upland farmers: the patterns were too
resource demanding and did not address the
need for responsiveness to risky conditions and
changing opportunities. 

Conventional OFEs are limited in scope
(number of trials and farmers reached) due to
the need for researchers’ control, supply of
inputs and data collection. Lightfoot et al. also
said that ‘farmers’ problems are systems prob-
lems as they usually involve many components
of the whole farm system’. They believed that
many of the tools used in FSR, such as rapid
diagnostic methods, did not adequately link
biology and socioeconomics. They tried other
participatory tools which incorporated indige-
nous technical knowledge (ITK) and systems
logic, to link both biological and socioeconomic
concerns to the design and testing of options.
Thus, a systems approach to design can be
taken: for example, legume-enriched fallows
should both enhance soil fertility and reduce
labour costs in coconut fallow rotation systems
in the Philippines. Treatments can consider
multiple benefits: mucuna as a weed
control/soil cover crop rather than for soil fertil-
ity improvement alone. Lightfoot and Minnick75

further argued that farmers must assist in
designing new farming systems to cope with
complicated environmental issues and with
multiple product enterprises such as agro-
forestry. 

New research procedures, beyond question-
naires and component technology trials, are
needed to accommodate the ideas of larger
numbers of farmers and communities to
permit testing at a farm systems or landscape
level. In particular, diagramming has
enhanced communication on system changes,
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including visualizing steps in testing a techno-
logy experimentally, in integrating enterprises
(nutrient, labour, material management),
teasing out farmers’ knowledge and reaching
agreement on what might be feasible and
expected changes.

The early conceptual models in FSR implic-
itly acknowledged the importance of system
hierarchies. The CIMMYT approach empha-
sized the importance of information on local
rainfall, soils, policy and markets in under-
standing farmers’ decisions. However, early
models ignored the output side of the equation;
the impact of OFE generated changes at farm
level on the economy and the ecology at large.
Two new dimensions emerged strongly in the
late 1980s to change this: first, what we earlier
described as the ‘sustainability revolution’
raised the profile of impact through farm-level
changes on the watershed and the ecology
beyond, and vice versa. It stimulated much of
the thinking of practitioners such as Conway
and Lightfoot and placed environmental criteria
on a par with productivity in the evaluation of
opportunities for change on the farm. Second,
policies, infrastructure and service programmes
were seen to be linked with opportunities for
change on the farm, and could be influenced by
the appropriate flows of information. This
strong interaction widened the scope for OFE to
highlight ‘potential’ rather than ‘immediate’
on-farm opportunities, and to offer information
to policy makers and service providers to help
mobilize this potential. 

Current thinking stretches the ‘system’ con-
cept in a further dimension: ‘food systems’ link-
ing production storage, transport, marketing
and transformation into consumable, saleable,
value-added products. It brings in stakeholders
well beyond the farm gate: processors, lending
agencies, market entrepreneurs and the like. At
the very least, the researcher is asked to con-
sider preferences from a variety of potential
users, in potentially dynamic and volatile
markets76. When starting from this wider
system, the emphasis shifts from packaged tech-
nology to an analysis which identifies potential
innovation paths; for example, looking at credit
and marketing systems available to support
technology. 

An application which remains controversial
is the development of new farming systems (or

subsystems). Kirkby et al.77 worked at both lev-
els: evaluating patterns of crop and livestock
species in relation to land use, environmental
risks and self-sufficiency as well as simultane-
ously studying components (fertilizer response,
varieties and crop management practices).
Zandstra78, writing from his Asian cropping sys-
tems perspective at IRRI, regarded OFE partly as
a process for comparing an ‘experimental’ with
an existing system. Indeed their strategic orien-
tation and the desire to avoid site-specific limita-
tions has encouraged several IARCs to focus on
designing new farming systems. 

It has been claimed that new farming sys-
tems would encourage more radical, and there-
fore more rapid, change79. Optimizing farming
systems became a popular modelling exercise as
mathematical programming blossomed during
the 1960s and 1970s. However, a better under-
standing of small farmers’ stepwise adoption
behaviour sheds light on the difficulties of intro-
ducing new farming systems. First, the opti-
mum itself will not be stable for long, influenced
by the dynamics of the market, shifts in policy
and ever newer technology. Second, the path
farmers might take from their existing system
towards the optimum is itself subject to the
vagaries of the weather and the same market
policy and technology dynamics. Given step-
wise farmers’ adoption behaviour, development
is necessarily a step-by-step path which never
ends80. Illustrating this perspective with an
agroforestry example, Sumberg and Okali81 rec-
ommend that researchers carefully examine
their objectives: do we really need a narrowly
defined optimum alley width for a given situa-
tion and a series of precise alley farming pack-
ages for specific crop combinations, or is it
better to identify a generalized model that can
be extended flexibly on an ecological or even
regional basis? They suggest that it is best to
develop a broad understanding of the possible
ways to fulfil local objectives as the basis for
identifying a range of management options for
farmers in various circumstances. In this con-
text, new technical options developed in the
form of decision guides with their accompany-
ing principles, offer more useful goals for
research than creating new farming systems.
There remain major challenges in optimizing
interventions to achieve change balanced
across productivity, sustainability and equity
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from within the resource endowments of the
system.

Changing roles: farmers
The need to understand how technology per-
forms under farmer conditions is only satisfied if
a partnership with farmers provides real inter-
action. Farmer involvement has become a
major feature of OFE. There are now many
reports of farmers’ positive contributions which
have led to increased appreciation of them as
‘experts’ in their own right. So far the apprecia-
tion is coming mainly from the NGO and project
sectors; in national agricultural research scien-
tists are still reluctant to give equal status to
small farmers.

EARLY DAYS. Agricultural scientists have
wanted to maintain precision and control,
using the research process they were trained in,
until the technology was ‘ready’ for farmers to
‘verify’ and use. Critics have long highlighted
the gap between the ‘mind-set’ of scientists and
farmers, and the scientist’s attitude that has
kept farmers at a distance82. Neverthless, even
in the early days some advocated the need for
increased farmer involvement in selecting tech-
nology, modifying treatments, sharing in evalu-
ation and as a source of technology83. Without
farmer involvement research remained top-
down, even if conducted on farm. Researchers
have subsequently tried to address the issue of
social distance by increasing the investment in
interaction time with farmers84. The root cause
remains irrelevant higher agricultural educa-
tion.

INDIGENOUS KNOWLEDGE. Although anthro-
pologists recognized that farmers do experi-
ment, they had traditionally published in
specialized disciplinary outlets. Before the
1970s development theorists presented IK as
inefficient, inferior and an obstacle to develop-
ment. An accumulating understanding of small
farmers, and the increasing urgency for improv-
ing their situation, generated a surge of interest
in IK and in farmers’ own experimental
processes. Advocates began underscoring the
promise of IK for improving agricultural pro-
duction and sustainable development. Today IK
has become a legitimate alternative source of
technology, and beyond this, better knowledge

of farmers’ research methods is encouraging
their use in tandem or combined with more for-
mal processes. 

There is abundant documentation on farm-
ers’ knowledge of micro-environments and the
variable conditions under which they live and
operate. Examples include the highly complex
indigenous land use systems in the
Philippines85; farmers in a small project area in
the Ecuadorian Andes who used 100 crop asso-
ciations in managing their agroecological diver-
sity and risks; Rwandan bean farmers actively
manage mixtures, averaging 12 varieties each,
which are adapted to soil and seasonal climatic
differences.

In 1987 Rhoades86 presented modern agri-
cultural science as basically an afterthought to
the great technological breakthroughs made by
farmers over the centuries, 500 generations
during which they had an evolutionary impact
on plants, animals and the land. He argued that
there was still a great gap in our scientific
knowledge about farmers, regardless of the
hundreds of studies conducted: ‘We the non-
farmers lack the basic understanding of farm-
ers’ own research methods, their schemes of
information exchange, their informal farmer-to-
farmer extension methods, and their
approaches to generating new technology or
designing new farming systems’. Rhoades was
emphasizing indigenous processes rather than
indigenous technology. Farmers have a rational
concept of experimentation. They modify,
develop and adapt technologies encountered
through interaction with researchers and
extension, or acquired from other farmers. In
their informal experimentation, their observa-
tions and intuition guide them in making tech-
nological choices and in developing production
strategies. Rhoades found from case study work
in Peru that farmers tended to experiment with
small quantities before moving to a larger
investment; they chose and adapted elements or
parts of a package or a principle; social factors,
such as theft prevention, privacy and gender
were as important as technical and economic
factors, new materials were often added to but
in general did not replace traditional materials;
and farmers used their own criteria to evaluate
technology, weighted according to their own
preferences. Rhoades concluded that farmers
use similar methodological steps to researchers:
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problem formulation, formulation of a testable
hypothesis, testing the hypothesis empirically
and validating or invalidating the hypothesis.
The difference is that farmers have very specific
goals and the results of the experiment must be
practical. 

Many reports have catalogued examples of
farmer experimentation and IK in variety selec-
tion, adoption of new crops, modification of
cultivation implements, development of cul-
tural practices for weed control, soil and land-
use system classification, and adjustment of a
cropping system and practices to spread
labour87. However, while the use of IK by NGOs
and in projects has increased, use has been
much more limited in the formal research sec-
tor. Underutilization of IK may be due to lack of
methodologies and training in how to identify
IK, lack of awareness or general non-apprecia-
tion of IK, or farmers not being empowered to
develop and improve technologies. Box88 sug-
gested that researchers could copy farmer
experiments, and make them amenable to sta-
tistical analysis; and likewise researchers’
experiments could be reconstructed by cultiva-
tors in their fields. Lightfoot89 felt the use of
indigenous experimentation was worth the
effort but slow and in need of help from
researchers. He cautioned that soliciting farmer
knowledge would be difficult without
researchers learning new skills. Examples are
the farmer field schools for educating farmers
on principles needed in IPM. Potts et al.90 pur-
posely studied and documented farmers’ experi-
mentation techniques to incorporate lessons
into their own research process and increase
the probability that new technologies would be
appropriate and acceptable. Like Rhoades,
Potts’ group found that farmers wanted quick
results because time, land and cash were lim-
ited. They worked on factors rather than chang-
ing the whole system and exhibited systems
thinking of their own by considering produc-
tion to marketing aspects. They first worked at a
small scale to minimize risk and to obtain a
‘feel’ for the technology, and used either a con-
trol or several reference points. Farmers evalu-
ated concepts rather than collecting
quantitative data usually relying on impres-
sions. When experience was limited they col-
lected precise data and initiated their own
recording systems. Farmers used their own cri-

teria; for example, the flexibility of the system
was more important than immediate economic
returns. All such findings are useful for the bet-
ter implementation of OFE.

While indigenous technology itself is a
valuable additional source for farmers in other
systems to draw on, the use of indigenous
processes of experimentation and dissemina-
tion may be the ultimate vehicle for close, cost-
effective partnership between local and more
formal researchers, and for the cost-effective
spread of information across villages and com-
munities. 

CLARIFYING FARMERS’ ROLES IN RESEARCH. The
need to clarify roles has pushed researchers
closer to farmers. Farrington, Chambers and
Jiggins, and Sumberg and Okali91 explained the
contribution expected from researchers and
farmers: the researcher’s roles are to widen the
range of technology available to the farmer by
identifying system constraints and opportuni-
ties for the further exploitation of natural
potential; through observation to identify tech-
nical problems for further investigation; and to
provide counselling to farmer groups. The
farmer should contribute to the definition of the
research agenda, provide specific local knowl-
edge, conduct and evaluate research and dis-
seminate the results.

Biggs92 categorized relationships with farm-
ers into four types: ‘contractual’ where the
researcher merely contracts the use of the
farmer’s resources; ‘consultative’ where the
farmer is consulted about the farming system
used; ‘collaborative’ where researchers and
farmers are partners in the research process;
and ‘collegial’ where farmers draw on research
within the development context. Conventional
practice is gradually moving into a collaborative
relationship. Farmers are currently more appre-
ciated as experimenters in their own right;
more research programmes see the value of
farmer designed and managed trials and of the
increasing involvement of farmers and orga-
nized farmer group representatives as stake-
holders in research planning and priority
setting93.

Farmers are becoming more fully involved in
research through the use of participatory meth-
ods, and the increased trust these engender.
Their input is gradually being accepted, not just
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in the later stages for verification but up-front in
technology design. There is great potential for
monitoring farmers’ actions and results: for the
use of IK and indigenous experimentation
processes, both in systems understanding and in
technology design94. There is also great poten-
tial in giving more weight to farmer criteria and
assessment in trial implementation and evalua-
tion. Lightfoot et al.95 say that practitioners must
make the jump from information gathering to
building farmer skills in experimentation, deci-
sion making and impact assessment as part of
the research process. Across large areas of Latin
America, CIAT96 has shown that small farmers
can be successfully trained to carry out and
interpret more formal experiments. While
improving their effectiveness in research should
increase participation and shift some of the costs
of OFE to the beneficiaries, a potential danger is
that some researchers perceive these farmers as
better assistants than partners.

The 1994 review by Bentley suggests that
farmer–research partnership is easier said than
done and there are few documented examples of
farmer–researcher generated technologies; there
are many more success stories of researcher-
generated (hybrid seed, agrochemicals) and
farmer-generated technologies (domestication,
organic manures, local varieties and breeds,
basic farm tools). Numerous factors work
against FPR: farmers are difficult for researchers
to meet; they have different observation skills,
experimental styles and scales of operation;
social distance is an obstacle, and many
researchers are not full time in farmers’ fields
anyway. Even with these challenges, many are
attempting it and believe it is the way forward. 

Changing roles: researchers
As section 4.1.5 suggests, agronomists and soil
and crop improvement scientists have had to
cope with a growing volume of OFE with impli-
cations for their traditional ways of doing busi-
ness. Their introduction to participatory
methods has been through short courses and
field exercises, whereas educational systems
need to change before most agriculturalists
can fully embrace participatory concepts and
skills. 

A second change has been accommodating
social scientists, as members of FSR teams, into
the research process. The introduction of social

scientists into research establishments was
largely a reaction to poor adoption amongst
small-farmer communities, partially attributed
to natural scientists placing too much emphasis
on biological potential and yield. It was hoped
that an economist’s perspective would bring an
understanding of how farmers allocate scarce
resources and why this often compromises the
technically optimal. Collinson97 was one of the
earlier proponents of including an economist in
the research team. He believed in synergy and
division of labour; the biological scientist would
understand how to exploit biological potential,
and the economist would understand what
would enhance the farmer’s goals. He saw this
interaction as crucial to making experiments
consistent with farmer objectives.

The perspective of economists initially served
to legitimize farmer practices: maize–bean inter-
cropping in Latin America was shown to reduce
risk and produce a consistent income with lower
investment at the yield levels achieved by small
farmers. Economic analysis also enhanced the
understanding of options: monocropped beans
could give greater returns if farmers were able to
employ an intensive management package and
reduce costs by using family labour and non-
purchased local materials98. Economic analysis
combined with agronomic parameters enabled
technical packages to be evaluated for profitabil-
ity and risk and sometimes explained non-adop-
tion99. The economic perspective has also
increased consideration of labour productivity, a
major concern in many African farming sys-
tems, where seasonal labour peaks constrain
incomes. Detailed guidelines have been devel-
oped for the collection of labour and other farm
data, both in terms of understanding the prob-
lem and in trying to find solutions100. This has
made experimentation more sensitive to the
labour issue which has dogged acceptance of
many station-derived research recommenda-
tions. An example is the case of early planting
dates throughout much of eastern and southern
Africa. Early dates interact strongly with recom-
mended crop densities and fertilizer levels, but
many farmers using hoes cannot achieve them
for more than a tiny area of land. Although eco-
nomic analysis is currently routine for some
researchers, including agronomists, to analyse
experiments and alternative cropping systems, it
is still generally underutilized.
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Economists have played a role in FSR and
OFE for years and are often members of FSR
teams. In Ethiopia, economists are charged
with carrying out most on-farm trials as a ‘ser-
vice’ for the agronomists and other technical
scientists who generate technologies on sta-
tion. In the literature, reference is often made
to ‘socioeconomics’, which presumes that
economists and sociologists are one and the
same, which they are not. Rhoades101 com-
plained that economists have reduced the farm
household to the model of a business firm with
its outputs, inputs and reactions to profit. Rural
sociologists have been members of FSR teams
so rarely102 yet their recent conceptual contri-
butions have created an escalating demand for
better understanding of gender, household
resource allocation, farmer preference, part-
nership, local institutional dynamics and com-
munity communication systems, information
that is useful in all stages of OFE. Social con-
straints to adoption have been ‘discovered’ after
years of participatory experimentation with
farmers103. Examples involve conflict over land
use, organization of animal traction for row
seeding, returns to women on fertilizer invest-
ments, and erosion control, all of which need
to be worked out by the community. With hind-
sight, sociological input, more often available
with NGOs, could have speeded adoption and
avoided some expensive and unproductive OFE
initiatives. Increased emphasis on collabora-
tion with farmer groups requires communica-
tion skills not easily obtained from the ranks of
biophysical scientists and economists and
promises an important future for anthropology
and rural sociology in OFE. In Chapter 10
David Norman, a farm economist, Constance
McKorkle, a rural sociologist and Peter
Hildebrand with Dennis Keeney, speaking as a
pair of agronomists, review the impact of their
respective disciplines on FSR, and the impact of
FSR on their disciplines.

Changing roles: institutions
OFR, the combination of FSR and OFE, is consid-
ered an innovative process of technology devel-
opment that complements station-based
research. Adoption requires either institutional
reorganization or partnerships across institu-
tions. In the 1970s OFR was relatively new but
was seen by some (especially in Africa), as com-

peting for staff and resources in a situation
where commodity programmes were still rela-
tively weak and understaffed. Where OFR was
adopted it usually operated independently of the
on-station process and their complementarity
was not always clear. Yet the two are necessarily
interdependent: commodity programmes need
to be strong enough to generate options and
absorb farmer-level information from on-farm
research, and OFR needs to be strong enough to
test options with farmers and provide meaning-
ful feedback to commodity groups. It is becom-
ing increasingly accepted that a complementary
programme of on-station and on-farm experi-
mentation is more efficient. 

FSR and OFE demanded changes in orienta-
tion and practice of NARS institutions. Various
formats were tested: special OFR teams, com-
modity teams using an FSR approach, extension
programmes with OFE responsibilities or ‘collab-
orative’ teams in which the FSR team included
at least one commodity team member.
Nevertheless, links between commodity research
and OFR teams tended to be weak and the incor-
poration of feedback with a farming systems
perspective difficult. Castillo104 maintained that
FSR as a concept should be directly incorporated
into agronomic, livestock and forestry research,
not maintained as a separate unit, but noted
that it is usually easier to create a parallel pro-
gramme. A commodity orientation is still appar-
ent in most research institutes and serves to
marginalize those systems perspectives that aim
beyond the commodity. On the whole, reorgani-
zation of the research process in public sector
institutions to use OFR has been minimal.

Nevertheless, there are examples where
public commodity programmes have success-
fully used OFE. Zeigler105 reported how a late-
maturing maize variety selected on-station
primarily as high yielding was rejected by
Burundi farmers. When analysed in the farm-
ers’ context it offered no advantages, while
reducing stability and increasing risk. This feed-
back was utilized by the maize programme to
develop a compatible, early-maturing maize
variety. Thomson et al.106 changed the orienta-
tion of on-station researchers by demonstrating
the usefulness and ‘systems fit’ of feed legumes
in barley fallow systems. 

Extension involvement in on-farm testing
has been widely accepted as a cost-efficient link
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between research and extension; much OFE
would not have been possible without extension
inputs. However, existing organizational struc-
tures often inhibit communication between
research and extension. Limited qualifications
and lack of training opportunities make quality
work difficult to achieve; extension staff too are
thin on the ground; and top-down, centralized
approaches (such as the original Training and
Visit promoted by the World Bank) are contrary
to the farmer-orientation of FSR. Extension
workers in future need to be conversant with
participatory methods, be more concerned with
offering options, observe how farmers react,
become more consultative and strategic in giv-
ing advice, and provide feedback to research on
constraints and needs. 

Institutional partnership is a new watch-
word, certainly among the donors. The value of
partnership must remain at the forefront;
where benefits arise from the inputs of both
farmers and researchers. Managing such
collaborative alliances is another new skill
required in on-farm research. The burgeoning
presence of NGOs at the local level and their
often successful engagement with the com-
munity is seen as bringing complementary
skills to the science and formality characteriz-
ing the public research and extension establish-
ment. In Latin America it is predominantly the
locally based NGOs that have engaged com-
munities in a participatory process for technol-
ogy identification and development. This is also
increasingly true for Africa and some parts of
Asia. Few countries in Africa are, as yet, suffi-
ciently comfortable with the operations of
NGOs to encourage partnerships with their
public research and extension establishments,
although the number of exceptions is growing.
Partnership and the reorganization of institu-
tions to enable a more effective R & D process is
perhaps the greatest ongoing challenge faced by
the FSR movement. The issue is discussed at
length in the contributions to Part III of this
book. 

4.1.7 Two recurring implementation 
issues in OFE

Introduction
Many manuals and guidelines have been pub-
lished in the past 20 years in an effort to adjust

conventional experimental methods for use on-
farm107. Many experimental designs and many
methods of analysis have been described includ-
ing regression, modified stability analysis, dia-
mond trials108, superimposed trials, paired
comparisons, dispersed randomized blocks and
incomplete factorials. All have their uses.
Nevertheless, OFE implementation problems
still remain. Dealing with variation and choos-
ing methods of analysis are two recurring
issues throughout the history of OFE that sym-
bolize the tension between being ‘scientific’ and
being ‘realistic’.

Understanding and dealing with variation
Various techniques have evolved, the use of
zoning, land use typologies and RDs to limit
sources of variation and help researchers place
trials to ‘control’, sample or understand hetero-
geneity be it spatial or temporal. Neverthless
OFE practitioners have continuously been chal-
lenged by variation at two scales: 

● Between farms and farmers, that is across
trial sites.

● Within farms caused by physical diversity, by
diverse farmer management or within the
trial itself by experimental variation.

Off-station multi-locational testing, used prior
to OFE, sought to differentiate optimum crop
management according to the diversity of
climate and soil conditions. For this
researchers had to understand variability in
greater detail to decide where to place their
trials ecologically, how many trials to put out,
and what data to collect to link conditions to
results. A particular feature, usually physical
(rainfall or soil type), would be chosen to deter-
mine placement of trials. For example, Kirkby
et al.109 chose a soil fertility gradient in their
Andean site as the major factor that explained
much of the variation and used this to repeat a
series of trials along other ecological gradients
(slope, elevation, rainfall and wind), even
though these zones in themselves were very
heterogeneous. 

Variability within an experiment was
initially managed by the researcher and was
originally one of the most critical challenges in
moving from the protected environment of the
research station into the field conditions that
farmers have to manage. It has been a

118 Chapter 4



contentious issue since the early days of FSR,
and is still perceived as a threat by scientists
rooted in the analysis of variance (ANOVA)
culture. Researchers moving into farmers’
fields felt more comfortable controlling varia-
tion (for the same reasons as in on-station
trials) by the design used, by setting uniform
management of the NEVs and by managing
the trials themselves. Yet they still found them-
selves faced with high coefficients of variation
(CVs), high levels of data loss and lack of sig-
nificant differences between treatments. They
started to realize that conventional trial
designs did not necessarily work. For example,
high treatment numbers can raise the CV
because a randomized block design (RBD), the
one most often used, does not adequately con-
trol heterogeneity110. Thus, OFE practitioners
have found it challenging to maintain the same
experimental standards expected for on-station
research, due to irregular topography, non-
uniform management practices (e.g. sowing-
date differences), heterogeneity of cropping
patterns and small farm sizes. The semi-arid
areas show the problem at its most extreme, as
rainfall and runoff variation are high and
cause varying or poor plant stands and large
differences within small areas. 

Various statistical techniques have emerged
as being useful to help scientists manage varia-
tion. Hildebrand111 developed a modified stabil-
ity analysis both to help explain variation and
to allow for prediction across differing environ-
ments. Thus experiments repeated across an
environmental and/or management gradient
could be usefully analysed together and permit-
ted prediction to other sets of conditions at rela-
tively low cost. However, it has been found to be
important to characterize carefully the gradi-
ents and their variable aspects to be able to
make reliable predictions. Historically, many
collected data sets would have been more useful
in interpreting responses to varied conditions if
more time had been invested in fully profiling
sites. Such analyses are useful, particularly
when applied in conjunction with modelling to
allow interpolation and (less surely) extrapola-
tion, along gradients of one type or another. 

Multivariate analysis or ex post stratification
can make sense out of a large range of observa-
tions and has been used to characterize micro-
environments, as well as to provide insights into

adoption or performance patterns112. Along
these lines, Cady113 proposed a three-stage
process: 

1. Yield–environment correlation analysis to
determine which environmental variables
should be included in the combined analysis.

2. Analysis of variance to look at treatment dif-
ferences and trial differences separately or
combined.

3. Regression analysis and prediction where
yield is a function of factors managed by
farmers and of environmental variables. 

One drawback has been that some methods to
explain how technologies perform under vary-
ing conditions, such as multiple regression of
yield against site variables, have not been easy
for the ‘ordinary’ field agronomist to use.
Further, methods developed empirically in the
field often remain unpublished114.

In agronomy a major shift has been made
towards the measurement of variability as an
essential part of the trial rather than trying to
control it. This new concept caused changes in
the implementation and design of trials. New
techniques such as single replications, stratifi-
cation of site and farmer selection to sample
variability were tested, among others, to deal
with the high variability, small farm size and
limited research budgets. Interestingly, the idea
of using single replicates on large numbers of
farms was made by Stewart as early as 1949
and later picked up by other researchers. A use-
ful decision guide to the efficiency of one-repli-
cate yield testing under any set of location and
replication costs is provided by Dofing and
Francis115.

To add to the complexity of viewpoints on
this subject, economists too have helped
address variability. To deal with seasonal vari-
ability, for example in rainfall, Nagy and
Sanders116 calculated a production risk by
using a simple (but crude) percentage of
farmers involved in farmer-managed trials who
lost cash. This overcame difficulties with more
formal ways of calculating risk when there
were data deficiencies. Staff at Michigan State
University117 developed the ‘MSTAT’ pro-
gramme including a computerized risk analysis
which calculates an ‘index of variation’ to rank
interventions. Beyond this a variety of social
aspects (gender, wealth and local organizations)
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began to demand attention and added a further
dimension to variability. This is another area
still in its infancy. 

Some researchers have overcome concern
with site specificity and variation by relying on
farmers to fine tune and adapt to a wide range
of conditions. Farmer participation and an
understanding of local processes for technology
development and diffusion have been helpful.
Farmers have been allowed to manage more,
particularly setting their own NEVs. At first
heavier farmer involvement generated much
unusable data, and on-farm researchers have
begun to put more emphasis on monitoring
farmer experiments to learn from a variety of
experience. Increasing demands for rapid
impact requires deeper knowledge on what does
well where, with whom and why. Tensions
remain between allowing farmers to take
charge and adapt, and the evolution of more
rigorous approaches to classify and understand
variation.

One of the most recent challenges is of
working at the wider hierarchical levels; the
landscape and catchment area, particularly in
NRM with the increasing importance of mea-
suring environmental impact. A recent chal-
lenge here is the integration of ‘new’ disciplines
– geographers, land use planners and ecologists
familiar with working at wider scales. New
terms are entering the vocabulary of agrono-
mists – for example, looking for niches that can
be improved through agroecosystems analysis
(see Lightfoot in Chapter 11). Dealing with vari-
ability in this context means understanding and
exploiting it, rather than controlling it.
Monitoring or modelling variable processes at
these wider scales is used to project impact, and
variability is built in, sometimes through fuzzy
logic that takes into account a multitude of pos-
sibilities.

Issues of analysis and interpretation
of results

Analysis and interpretation of results, like deal-
ing with variation, has exhibited a ‘tension’
between science and a developmental orienta-
tion, particularly in two areas:

● Who decides what is best? 
● Do the methods used have to be acceptable

to all stakeholders? 

Is the research output intended for the scientist
or the farmer has become a common question.
‘Does the researcher contribute to the science of
agriculture or make a contribution to agricul-
ture?’ Many would agree with Lockeretz118 that
the objective of most research is not a profes-
sional research publication but an improved
agricultural system. Some feel that the aim is to
generate technology that farmers like and use,
while others still feel that the main contribution
is to understand technical relationships and
make a contribution to science. Both adaptive
and strategic objectives have their place (some-
times in different institutional settings), and
require appropriate approaches to analysis and
interpretation. 

Assessment methods for OFE have diversified
since 1970 as OFE evolved. The incorporation of
other disciplinary perspectives in the research
process and the participation of farmers both
had major impacts on the analytical tools used
and the interpretation of results. The contro-
versy has ranged between entrusting farmers
with assessments, seen to integrate economic,
labour, social and technical factors, urged by
professionals such as Ashby, and the develop-
ment of increasingly sophisticated statistical
tools and rules, to deal with variable conditions
and farmers’ adjustment of treatments.
Mutsaers and Walker take the view that farmer
assessment should be complemented by data to
verify farmers’ assertions119.

Over time, as multidisciplinary teams have
worked together and as farmers have partici-
pated in experiments, parameters used to assess
trials became more complex, embracing wider
dimensions and new criteria. For example, mea-
suring the benefits of potential new varieties,
apparently simple technologies, has extended
beyond yield and disease resistance to include
other farmer objectives and preferences. Where
stability is important then analysis should
account for levels of stress tolerance; when
home consumption is the end use the material
must be acceptable to the farm families con-
cerned; and if the end use is the market, then
consumer preference or monetary value is
important. Evaluation is complicated for more
complex technologies such as livestock manage-
ment, agroforestry or intercropping, though for
intercrops total outputs can be converted to a
common ‘currency’; nutrition, monetary value
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or land equivalent ratios according to farmer
circumstances. 

A radical change was the introduction of
economic analyses of experiments120. Once this
sort of analysis was appreciated, a contribution
from economists was in increasing demand from
research teams. Later, agronomists applied eco-
nomic assessments: response functions based on
profitability and risk considerations (e.g. in fertil-
izer trials), assessments of labour demands and
returns to labour (e.g. weed control options),
returns over variable costs and marginal benefit
cost ratios. Zandstra121, himself an agronomist,
suggested that it was necessary to check for con-
flicts with other enterprises, and minimally to
evaluate for effects on other subsystems beyond
the plot scale. These were important steps
towards the acceptance of whole-farm analyses,
already a well-established analytical tool with
farm economists.

Analytical tools that were considered a more
scientific way to understand complex environ-
mental interactions, such as multiple regression
analysis, have been used to a greater extent
than in more controlled experimentation.
Although various user-friendly statistical pack-
ages were developed for these analyses, use has
been limited in developing countries where sta-
tistics is not a strong discipline and access to
computers and suitable software is poor
(although rapidly improving).

Out of the expansion of methods and view-
points, arose a concern – how to combine,
weight and/or integrate various methods of
analysis. Whole-farm modelling developed in the
early 1960s to integrate farm activities and
resources had offered one way forward.
Production systems research facilitated develop-
ment of simulation models like Decision Support
Systems for Agricultural Technology (DSSAT) in
the 1980s to attempt this type of assessment.
However, considerations of sociocultural accep-
tance, equity, access to and control of resources,
decision-making patterns, possible implications
of gender roles, and production and consump-
tion preferences are not easily weighed in whole
farm modelling122. For many researchers,
farmer assessment gradually became an impor-
tant tool for integrating and weighting the mea-
sures of different types of benefits.

Researchers began to learn from farmers’
own evaluations, on labour inputs for example.

But there was continued concern about biased
behaviour and subjective assessments: can we
really believe what farmers tell us? Are they
really seeing an improvement or just trying to
please us to get inputs again next season? As
assessment methods improved, became more
quantitative and had greater reliability, trust in
the use of a variety of farmer assessment tools
spread for eliciting quantified farmer responses:
Bao board (based on a traditional game), matrix
rankings, preference rankings, the measure-
ment of productivity, labour calendars and dis-
cussion through interviews123.

Another concern was whether the plethora
of analytical methods could be assessed and
guidelines developed about who should evalu-
ate, using what method under which set of cir-
cumstances. For example, for a variety
verification trial, statistical analysis (demanded
by many national variety release procedures)
and a full farmer assessment could be used; for
an exploratory or diagnostic trial on agro-
forestry, one might use nutrient analysis, yield
and biomass measurements, and farmer rank-
ing. Generally, the greater the degree of farmer
involvement the more emphasis is placed on
farmer comments and opinions rather than on
‘hard’ data. Sumberg and Okali124 contended
that, whatever basis farmers have for making
decisions, their weighting and combining of
factors goes well beyond the analysis and syn-
thesis that formal experiments use. The result-
ing assessment, while not being statistically
based, is held as valid within the context of the
particular production system. 

Although there has been a long experience
in FSR of examining physical performance over
a range of biophysical environments, interests
have largely stayed at the level of the farm.
Recently, evaluating the effects of technologies
at wider geographic scales and socially at the
community level has gained in importance.
With the burgeoning interest in sustainability
and NRM, environmental impact has come to
the fore to balance the previous interest in pro-
ductivity gains. The scaling up of changes at
the farm level to landscape levels has recently
become a preoccupation for both agronomists
and ecologists. Methods development is address-
ing the valuation of natural resources, how to
monitor their status, how to measure off-site
costs and impacts, and how to measure the
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short- and long-term conservation effects of
changes in farmers’ practices. Methods are also
needed to handle considerations of impact on
equity and society, and economic effects of scal-
ing up that are reflected by price changes
through the market. An awareness is gaining
ground of the potential interactions, extending
beyond the farm gate, between social arrange-
ments (e.g. sharing of a resource) and technol-
ogy adoption. 

Associated with heightened interest in envi-
ronmental issues is a search for analytical indi-
cators to anticipate wider impact over time. This
is raising difficult methodological questions:
can the same quantifiable indicators be used
over different scales; how does one integrate
multiple indicators that are valuable at different
scales; how are indicators valued by different
stakeholders – issues that are taking us into
new realms of analysis. Participatory monitor-
ing is taking this idea to the level of the farmer
or community and allowing for the expression
of their interpretation and interest. The choice
of indicators then becomes an indicator in itself;
what are the farmers’ interests and how do they
value change? 

Lightfoot et al.125 started to address farmers’
use of indicators to evaluate farm system
change. In their monitoring system, farmers in
the Philippines used diagramming, recorded
inputs and outputs, and measured indicators
for economic efficiency, biological material
recycling, species diversity and resource sys-
tem capacity. Some of the initial issues con-
fronted in this initiative were the integration of
indicators for measuring impact on sustain-
ability, the causal relationship between the
indicators, and assigning values to resources
and flows (see Chapter 11.5). Researchers are
now interested in taking this to wider, more
complex scales, including looking at land-
scapes as a whole. 

Thus analytical methods continue to evolve:
seeking balance between the experts and the
users; covering temporal and spatial concerns;
integrating different perspectives, and relating
all these to the various objectives. The driving
force, however, is to know or better understand
the real difference and to link change to action
and learning; learning to analyse and analysing
to learn.

4.1.8 The future

Initially, ‘improved’ technologies were devel-
oped on research stations, often, even in devel-
oping countries having huge smallholder
sectors, with commercial farmers in mind.
Results from early on-farm testing demon-
strated why many of these technologies were
not suitable for small farmers. The broad goal
for OFE has not changed over time: the cost-
effective identification of technologies that are
more quickly adopted by more small farmers.
Early expectations saw OFE first as a means of
adapting local station results to the needs of
local farmers as understood by researchers; and
second, as a help in more relevant program-
ming of station research. These remain the
strategies in many current OFE programmes,
but adoption levels in many programmes
remain modest. The reasons are numerous, and
some are related to the OFE process itself.

Waterworth and Muwamba126, in a review
of southern Africa research programmes,
reported that only about a third of the tech-
nologies made available were adopted by farm-
ers, largely due to input supply constraints.
Other causes of non-adoption were related to
the research process itself: superficial problem
diagnosis, poor implementation of field trials,
inadequacies in analysis and interpretation of
trial results, and high turnover of research
staff127. Similarly, Fujisaka’s128 studies on inno-
vations intended to improve sustainability of
Asian upland agriculture showed many factors
inhibiting adoption despite the use of participa-
tory approaches. These factors included prob-
lems incorrectly identified, farmers’ practice
proving better than the innovation, innovations
not working under some local circumstances
and extension agents failing to demonstrate
correctly and/or targeting the wrong farmers. 

Poor implementation has often been due to
institutional constraints, including the lack of
training for researchers and extension staff, both
in OFE methods and in participation with farm-
ers. Problems also come from incentive systems
related more to doing the research than to seeing
research results being used. Rhoades129 recounts
a pertinent statement made by a colleague: ‘The
main obstacle in providing farmer participatory
research is the research workers themselves –
both social and biological scientists. It is my
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general experience that a vast majority of
research workers prefer to do research about a
problem rather than research to solve a problem.
… Solving problems is much more difficult than
doing research about a problem, so why get too
close to this deeper area by including farmers
with real problems in your team! I think those
who have ventured into this high risk area have
enjoyed the risks and have seen farmers are not
only good research workers but excellent and
efficient extension workers’. Now that research
has entered into an era of accountability for
achieving impact from its results, will the think-
ing of individual researchers change in time to
restore institutional confidence?

Despite these problems, flexibility in the
process and trial and error in implementation
has brought evolution in OFR, especially if one
accepts that participatory research is an impor-
tant refinement rather than a separate, new
process. Evolution has been continuous: many
articles and books analyse and expound on
changes and innovations. Those FSR pro-
grammes that have been supported for years
were able to experiment with options, and those
that underwent continual self-assessment were
able to evolve most successfully. Process devel-
opment has been dramatic. Particularly useful
in achieving FSR’s broad goals have been inte-
grated research planning between FSR and
other researchers, training extension workers to
use a problem-oriented approach, considering
policy makers as clients to solve input supply
problems130, improving links between research
and extension, increasing the level of farmer
participation and orienting the research process
to be able to address the issues of women and
the poor131. 

A result of this 25-year evolution is that OFE
is generating renewed expectations for research
efficiency. Better understanding of small farm-
ers and their circumstances and the potential
from new information technology are funda-
mental contributing factors, and four innova-
tive concepts underpin the methodological
innovations: 

● The perception of the farmer as an empow-
ered partner rather than a receiver of gener-
ated wisdom. 

● The concept of multiple sources of technol-
ogy that has destroyed the hegemony of the
local research station. 

● The concept of a range of solutions as
options from which farmers can choose and
adapt (rather than a technical package as a
final product). 

● The understanding of farmers’ own experi-
mental abilities, and of the high levels of
spatial diversity and local variability, has
usurped the need for final, precise recom-
mendations from applied research.

Even though these changes are embodied in the
best current practice, many programmes do not
yet adhere to them. Impact often remains weak
and research efficiency low. Further evolution is
needed, or else the persistent problems of insti-
tutional reorganization and cultural distance
between scientists and small farmers will
continue to inhibit the effective mobilization of
new technology. Increased reliance on farmer
experimentation appears to be a particularly
significant development. Small farmers have a
clear ability to experiment rationally, their abil-
ity improves through interaction with
researchers, and the interfacing of farmers with
the formal sector can bring in options and
methods from a wide variety of sources. Since
farmers have been testing options since early
times, should not, as Ashby132 suggests, adap-
tive testing be devolved to farmers who would
identify and transmit local recommendations to
other farmers? 

To achieve this, the formal research sector
would need to decentralize and use a more
interactive operational model, anticipate diverse
needs, incorporate feedback sooner, modify
research quickly to meet client requests and
assure a range of options to address client
needs. Less time would be spent on producing
final, precise recommendations and in finishing
varieties and testing these at the national level.
Researchers would need tools, including GIS
and decision support systems, to help them
choose widespread strategic issues and identify
where different solutions are likely to be widely
adopted by farmers. Field research would evolve
into monitoring and evaluating farmer assess-
ments and the systems compatibility of optional
solutions. However, the necessary changes in
policy and procedures in the formal sector, for
example research station planning and farmer
recommendation committees, as well as in
effective communication between farmer
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representatives and scientists, imply long-term
institutional and cultural change and contin-
ued evolution in roles and skills. 

The factors likely to play a role in directing
future evolution are the increasing numbers of
scientists wanting research to be more farmer
and impact-driven; global trends towards liber-
alization, decentralization and democracy that
favour a client orientation; and the demands of
donor funding for increased accountability
(most examples cited in this chapter come from

projects that have been externally supported).
Whether or not one likes all the implications,
innovative institutional arrangements are being
forged as a result of declining resources allo-
cated to research (both national and interna-
tional) coupled with a burning need for impact
on food and welfare while maintaining a fragile
resource base. But will change be fast enough to
encourage investment in research partnerships,
or will governments despair of their smallholder
constituency?
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4.2.1 Introduction

Based at Embu in the semi-arid Mount Kenya
region of eastern Kenya, the Dryland Applied
Research and Extension Project (DAREP) is
exploring practical ways to improve the qual-
ity of life for approximately 70,000 small-
holder farming families. DAREP was created
in 1993 to develop sustainable agricultural
technologies and participatory methodolo-
gies within an FSR framework. It operates
from the Kenya Agricultural Research
Institute’s (KARI) regional research centre,
which covers eight districts of almost 20,000
km2 in Embu, Thoraka-Nithi and central
Isolo. DAREP makes good use of the decen-
tralized local research and demonstration
sites inherited from an earlier project funded
by the UK’s Overseas Development
Administration, which also included a compo-
nent of applied research. With KARI taking
the lead on coordination and implementation,
DAREP also involves the Kenya Forestry
Research Institute (KEFRI), the local exten-
sion arm of the Ministry of Agriculture,
Livestock, Development and Marketing
(MOALDM) and the Natural Resources
Institute (NRI1), UK, which manages techni-
cal cooperation input on behalf of ODA’s nat-
ural resources research strategy programme.

Activities are implemented through a core
interdisciplinary team including an agrono-
mist, a livestock specialist, an agroforester, an
agricultural engineer, an agricultural econo-
mist, a social anthropologist and, more recently,
an entomologist. Other specialists from the
implementing national institutions are brought
in whenever necessary.

DAREP is, above all, practical. The two cases
highlighted in this chapter show how the FSR
process has been applied, through a novel
methodological and project framework, to pro-
duce useful technical interventions within a
short time period.

4.2.2 Applying the FSR sequence

DAREP followed the FSR process during imple-
mentation. Farming systems characterization,
diagnosis of priority constraints, trial plan-
ning, technology testing, evaluation and
extension/dissemination have all been under-
taken with farmers and in close collaboration
with extension at all stages. The various activi-
ties have overlapped somewhat and have been
compressed into a relatively short time-frame;
characterization and diagnosis started in mid
1993, followed almost immediately by trials
and a dissemination process which began after
about 2 years.

Various modification helped reduce the
amount of time between diagnosis and dissemi-
nation, as follows.

Systems characterization and targeting
The project framework had a predefined target
group and target area and so characterization
activities were limited to describing important
production system and household differences
within the project area.

Use of existing infrastructure
The inherited research infrastructure was used
to implement research activities in which scien-
tists had confidence, without having to wait for
results from diagnostic surveys.

Planning interventions with farmers
This actually increased the time needed for the
diagnostic surveys, as did further consultation
of professional experts and literature reviews.
However, both activities greatly increased the
confidence of researchers in the interventions
proposed.

Continued dialogue
Continuing dialogue between researchers and
farmer experts included informal surveys, PRA,
farm visits and farmer open days at the sites.
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experiment. This made it possible to treat enough animals to allow for statistical analysis of results.



Interdisciplinary team planning
Matching research plans with time and
resources meant that activities received sup-
port. Only those activities that could be accom-
plished within the agreed budget and time
frame were initiated.

After the final round of research planning
meetings in March 1995, 30 research activities
had been endorsed and a number of these,
including the two documented here, were
underway.

4.2.3 Animal health

A livestock reconnaissance survey conducted in
September 1993 provided an overview of pro-
duction constraints2. The first broad-based
diagnostic survey conducted in Tharaka in
November 19933 found that animal health,
rather than nutrition and breeds, was seen by
farmers as their priority constraint. A similar
picture was found during the Mbeere PRA con-
ducted in May 19944, although nutrition and
breed were also seen as major issues.

Farmers were asked to list those animals that
were of importance to them. Cattle came first,
followed by goats. Goats, rather than cattle,
were selected as the primary target for research
intervention for two reasons. First, the main
problem with cattle was tick-borne diseases,
and there were few researchable interventions
available at the time to address this problem.
Second, while cattle were generally owned by
older men, the ownership of goats was more
widespread, including women and younger
men. So successful interventions with goats
stood to benefit a larger group of farmers.

Four main goat health problems were identi-
fied by farmers and local veterinarians during
the surveys; contagious caprine pleuropneumo-
nia (lvuri), worms (njoka), gall sickness (nduru)
and mange (mung’uru). Because the first was
already being addressed through vaccination
campaigns, interventions on worms and mange
were suggested as they were endemic in the
area and the existing local knowledge on their
control held out the hope of finding a sustain-
able solution in a short time.

Methods
Mange is a wasting skin disease of goats that is
particularly feared because, once it gets into the

herd, it results in high animal mortality.
Infected animals are not fit to eat or sell. Some
farmers had found commercial products for
mange too expensive and had started looking
for locally available alternatives. A focused PRA
using group discussions and visits to local
herbalists came up with a list of about eight
local concoctions already being tried by farm-
ers. This list was further screened through dis-
cussion with farmers, and a trial was designed
comparing three of the local concoctions with
which farmers and the researcher felt comfort-
able with two of the recommended commercial
medicines and one herbal treatment of neem
solution. The three local concoctions were
tamarind and castor oil, old engine oil and
mwarwa (Albezia anthelmintica), and old engine
oil plus mothballs and salt. The two recom-
mended commercial medicines were an
organophosphorus acaricide (Supa dip) and
Ivormectin’s Ivomex which were used as experi-
mental controls.

The mange control trial was conducted on
farm with infected herds in two phases. In the
pilot phase, from September to December 1994,
41 animals from three different farmers were
treated using seven of the treatments. As a result
of this, two of the less promising treatments were
dropped and neem was added as a treatment
after a tour to ICIPE. The verification phase was
conducted during a fresh outbreak of mange in
April and May 1995 in Kamayaki and Kaamwa,
respectively, and a further 120 animals were
treated. The trial required close collaboration
with the local veterinary officers, one of whom
reported the first outbreak of mange in Chikariga
locality. The researcher launched the pilot phase
almost immediately, and he and the local vet
treated the infected animals together.

Further modifications in the trial took place
during implementation. Although the trial was
originally designed for goats, it was found that
sheep and even calves were infected, and these
were also included to establish good relations
with the farmer collaborators.

Treatment of the animals involved one appli-
cation per week of the local concoctions by the
researcher together with the farmer owning the
animals for a period of 4 weeks. To maintain
experimental standards for comparison, the
local concoctions were supplied and prepared
by the researcher. Data collected included
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information on body condition, weight change,
intensity of infection and the farmer’s opinion.
Some of the animals were also photographed
before and after the treatment.

It was not difficult to recruit farmers for the
experiment. As soon as the first farmer found
the concoctions effective, the word spread
quickly to neighbours with similar problems
who asked to be included in the experiment.
This made it possible to treat enough animals to
allow for statistical analysis of results.

Results
All the local treatments were effective against
mange (Table 4.2.1). However, neem was less
effective than the other treatments and some
farmers asked to switch from neem to castor oil
plus tamarind. With castor oil plus tamarind
and old engine oil plus mwarwa, treated animals
recovered faster than those being treated with
the commercial drugs, as shown by the greater
reduction in intensity of infection. The visual
results, however, were so impressive, and farm-
ers were so enthusiastic, it was not necessary to
wait for statistical analysis before reaching a
conclusion on the efficacy of the treatments.

A problem-driven dissemination process
began shortly after the experiment was con-
cluded. In August 1995, when a mange out-
break occurred in Gategi, another locality
about 100 km south, the researcher organized
a farmer-to-farmer tour. Farmers with infected
animals from Gategi visited the Kaamwa farm-
ers who showed them how they treated their
animals using local concoctions. The Gategi
farmers went home and applied the tamarind
mixture with castor oil with good results.

4.2.4 Household food shortages

Problem diagnosis
During the diagnostic PRAs, household food
shortages emerged as a significant problem for
most households in the project area. Using food
availability calendars constructed by farmers,
two hunger periods were identified. The most
serious began in mid September and continued
through to early January, while the second
started in late April and continued until early
June. Diagnosis showed that household food
security was a main indicator of wealth, while
inability to feed one’s family signified poverty.
The poorer households were more affected by
the hunger period in late October to December
than the richer households as this is when they
hire out their labour for weeding in exchange
for food. Poorer households, in effect, serviced
richer ones with larger fields and better weed
management of millet, the main cash crop of
this season. As a result poorer households did
less weeding in their own fields, or had smaller
fields producing less grain, and became locked
into a cycle of dependency and periodic hunger.
Women were particularly affected by this situa-
tion due to their multiple roles in the house-
hold. Poorer women not only had to weed for
other farmers, but were also expected to weed
their husband’s fields, cook, fetch water and
firewood, take care of sick children and even
herd the livestock – all in the course of the day.

Diagnosis showed that farmers had a range
of strategies for coping with food insecurity. The
most direct strategies were storage of grains
(particularly millet which could be stored with-
out chemicals), eating early maturing crops
such as pearl millet and cowpeas in the field,
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Table 4.2.1. The effects of mange treatments on goats after 4 weeks.

Fall in intensity Change Change Number
Treatment of infection in body condition in body weight of animals

Ivomex �2.631 0.808 2.350 31
Supa-dip �2.811 0.840 1.407 17
Castor seed oil + tamarind �3.269 1.258 1.980 25
Old engine oil + mwarwa �3.688 1.154 1.746 17
Old engine oil + mothballs + salt �2.946 0.940 1.988 10
Neem �2.338 0.747 1.647 20

Notes:
1. The reduction in intensity of mange infection observed in castor seed oil plus tamarind and old engine oil
plus mwarwa treatments were significantly higher than neem and Ivomex (P < 0.05) but not the others.
2. The body condition and body weight changes were not significantly different.



and planting drought-resistant late maturing
food crops such as two season sorghum and
pigeon peas. Less direct strategies were sale or
barter of assets (labour, handicrafts and live-
stock) in exchange for food, and relying on food
relief programmes. The poorer households had
fewer coping strategies, and those without live-
stock were most acutely affected.

Planning interventions with farmers
The researchers identified a range of research-
able options relevant to the hunger problem
through the diagnostic process. Direct options
included reducing the span of the hunger
period by introducing earlier maturing varieties
of existing food crops and drought-tolerant cul-
tivars of cassava and sweet potatoes as supple-
mentary starch staples. Indirect options
included the introduction of alternative low-
input cash crops and high value horticultural
crops, reduction in livestock risks to provide a
more reliable buffer in times of drought, and
labour-saving technologies to reduce drudgery
and improve the timeliness of weeding.

Providing a basket of choices
Through the local research sites, the project
introduced a larger range of cropping technolo-

gies than that requested initially by farmers, as
an alternative to selecting one or two interven-
tions that might have a big impact. The tech-
nologies listed in Table 4.2.2 were displayed on
the local research sites, either as replicated tri-
als or as unreplicated observation plots.

Experimental evaluation
The technologies displayed at the local sites were
visited by farmers during open days and evalu-
ated using participatory matrix ranking and
guided group discussions. In addition to farmer
assessment, agronomic data and researcher
observations were recorded. During the open
days farmers were invited to choose which tech-
nologies they would like to try out on their own
farms. One item in particular, a new pearl millet
variety from the International Crops Research
Institute for the Semi-Arid Tropics (ICRISAT)
called ICMV 221 aroused a lot of interest and
many farmers requested its seed to test on their
farms. ICRISAT assisted by bulking ICMV 221 in
a dry season nursery to speed distribution to a
larger number of farmers so that larger plots
could be planted (Table 4.2.3).

For the three seasons April 1994, October
1994 and April 1995, 90 farmers ran on-farm
trials comparing the performance of ICMV 221
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Table 4.2.2. Technology basket displayed for addressing household food security issues.

Type of technology Choice

Early maturing pearl millet 5 varieties
Early maturing cowpea 11 varieties
Early maturing sorghum 10 varieties
Cassava 6 varieties
Sweet potato 6 varieties
Dwarf early pigeon pea 10 varieties
Sweet potato planting methods 3 methods
Dry season vegetable preservation methods 3 methods
Groundnut introductions 9 varieties
Proso and foxtail millet comparison 2 varieties

Table 4.2.3. On-station yields and days to maturity for pearl millet varieties.

ICMV 221 Kiraka local KPM1

Yield Days to Yield Days to Yield Days to
Season kg ha–1 maturity kg ha–1 maturity kg ha–1 maturity

October 1993, 8 sites 1937 76 513* 90 1627 88
April 1994, 6 sites 1220 80 1413 92 1487 89

* Data from two sites only.



with other improved and local varieties (Table
4.2.4).

Although on-farm yields across the three
varieties were similar, farmers’ evaluations
clearly indicate that ICMV 221 has the poten-
tial to make an impact on the hunger problem.
ICMV 221 was popular because it matured ear-
lier than the local millet varieties. In terms of
taste and ease of separation of grain from the
head, ICMV 221 was similar to the local variety
which can be eaten fresh in the field. Farmers
also liked its compact head, high yield and its
softness, which make it easier to grind than the
local varieties. A further advantage for house-
hold food security is that ICMV 221 is not as
marketable as the local millet and so less likely
to be sold in order to raise cash. This could
reduce domestic tensions where men control
millet sales and marketing leading to argu-
ments and wife beating when wives complain
about men selling food stocks or vice versa.

ICMV 221 does, however, have disadvan-
tages which underline the importance of diver-
sity. Farmers consider its storage qualities
inferior to the local varieties and note that
because it matures earlier, it attracts birds. If
both varieties are grown the bird-scaring period
is longer. Some farmers have turned this to an
advantage by planting ICMV 221 later, spread-
ing their labour for planting and weeding, so
that it matures at the same time as the local
variety and shortens the bird-scaring period.
This is a particular advantage for poorer house-
holds, giving them a potentially longer window
for planting and weeding. To avoid excessive loss
from bird damage, a compromise management
strategy is to plant a small portion of ICMV 221
for early food, and plant the rest later in order to
reduce bird scaring and spread out labour.

While ICMV 221 was the main ‘success
story’ in addressing food insecurity, farmers
have also adopted early maturing varieties of

sorghum and cowpeas, cassava and proso millet
as a new food crop and are currently exploring
groundnuts as a potential cash crop. There has
been less uptake of dwarf pigeon peas and
sweet potatoes.

Dissemination
Dissemination of the new technologies has
been effected through the local site network and
the farmer collaborators involved. They have
passed on popular new varieties and crops to
neighbours and friends. Local farmers have
been able to purchase seed of the new varieties
from the bulking plots at the research sites that
are now managed by local committees. This has
worked well for all of the crops, with the excep-
tion of pearl millet because of the difficulty of
maintaining its seed purity. Some training of
the field staff has been undertaken on this issue,
but more needs to be done in terms of educating
local farmers, extension staff and NGOs.

4.2.5 Lessons learned

A wide range of sources for the accessing of
new technology is vital if good FSR diagnosis is
to be swiftly followed by the introduction of new
technology options to farmers. This was a weak
area in early farming systems projects which
relied heavily on the technical knowledge of
individual agronomists and/or on the availabil-
ity of ‘on the shelf ’ technologies in the national
research systems. These cases show that both
international research centres and local farmer
experts are important sources of new technolo-
gies, in addition to anything the national
research system has to offer.

Using international and local technology
sources can produce results quickly and with
minimal cost to the national research system.
ICMV 221 was an introduction from India,
which had not completed the usual prolonged
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Table 4.2.4. On-farm yields for pearl millet varieties.

ICMV 221 Kiraka local KPM1

Yield of Number Yield of Number Yield of Number
Season kg ha–1 farmers kg ha–1 farmers kg ha–1 farmers

April 1994 937 19 827 6 865 17
October 1994 830 52 972 31 823 28
April 1995 655 19 540 10 616 8



series of national variety trials before coming to
the project. It was made available through the
close collaboration that existed between
ICRISAT and the national research system
which recognized that adaptive research is not
just a conduit for the products of strategic
research, but should also access technologies
from other sources, including existing local
knowledge. The case of mange in goats shows
that farmers’ own knowledge, tempered
through a formal on-farm experimental
approach, provided a quick and effective techni-
cal solution to an important problem. Use of a
scientific approach meant the results could be
presented with confidence not only to other
famers but also to professionals in extension
and research. Knowledge that had been frag-
mented and individual was brought together
into a more coherent whole and shared for the
benefit of a larger constituency.

Strong linkages, both with extension and
strategic research, were essential components in
the process. In the mange case the full involve-
ment of livestock and veterinary extension offi-
cers in diagnosis, planning and experimentation
provided ownership and commitment to the
new technology, even to the point of continued
collection of information on local remedies and
collaborative planning of new research ven-
tures. Strategic research provided important
support with the identification of the parasite,
and will facilitate identification of the active
ingredients in the local concoctions.

The inclusion of extension and dissemina-
tion in the project design encouraged swift
uptake of the technologies. Some FSR pro-
grammes have seen the role of the researcher
as stopping at the point where a technology
has been proven on farm. Technical recom-
mendations have been passed on to extension
only to be hindered by bottlenecks in extension
and input supply systems5. The local and
rather unique site infrastructure inherited at
the start of the project provided an invaluable
capacity for pilot extension and dissemination
activities, but at the same time raises questions
of replicability.

Even though the site infrastructure inherited
at the start of the project was unique, it did con-
tain replicable elements.

● Field implementation of the research and
dissemination activities did not require

highly trained staff, but utilized unemployed
school leavers who were competent in local
languages and easily trained on the job. As
they were trained they effectively trained
others with similar backgrounds.

● The low level of external inputs used in run-
ning the research activities made them rela-
tively sustainable with low capital costs; the
main operating cost being the labour input.
While employing local labour is not cost-
free, it has the combined benefits of injecting
cash into the rural economy, providing an
informal means for extending the new tech-
nology and making worthwhile use of gov-
ernment or donor funds.

● The research was conducted within the
community, on sites belonging to local
community members or schools. Many
rural communities have such areas avail-
able and would be happy for them to be
used for agricultural research and demon-
stration activities.

● The sites were managed by a local commit-
tee elected by the local community and
played an important role in organizing
extension and dissemination activities, par-
ticularly seed bulking. In the sites where pro-
ject funding of research and dissemination
activities has stopped, the committees have
continued to organize seed bulking activities
on their own, without external inputs,
demonstrating the sustainability of the
approach.

Providing a basket of choices rather than nar-
rowing down to best-bet solutions, has proved
to be a workable approach in a farming system
which is both risk-prone and diverse. For the
dryland cropping programme, the local site
infrastructure was ideal for introducing the bas-
ket, allowing the project, rather than farmers,
to carry the initial risk. The experience with a
large range of crop varieties has shown that
farmer preferences vary significantly from one
local site to another and, if resources allow,
farmers prefer to exercise choice in technology
selection.

Their participation in narrowing down a
larger number of options increases their owner-
ship of the technologies and their interest in
dissemination. More conventional procedures
in FSR have involved ‘pre-screening’ by
researchers, followed by a minimum period for
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running trials to produce statistically valid
results before making ‘recommendations’.
These might have to pass through a committee
structure before they are ‘released’. When farm-
ers participate more actively in the technology
screening process they also formulate their own
recommendations in the process. Farmer-to-
farmer visits provided a fast and effective means
of extending a technical message from one
community to another, and avoided a long and
expensive process of scientific validation,
bureaucratic approval and publication of tech-
nical recommendations.

It is important for national researchers to
have the confidence for extensive dialogue with
knowledgeable farmers and go on-farm at an
early stage. In the earlier days of FSR, young
national researchers were often operating in the
shadow of older expatriates who had a limited
capacity to dialogue with farmers, and also a
tendency to use on-farm trials for verification,
rather than for exploration. In the case of
mange the nature of the disease further facili-
tated the dialogue process as farmers were will-
ing to carry the risk of experimental failure
rather than lose their animals.

4.2.6 The future – a vision statement

To what extent could the DAREP experience be
replicated in other parts of Kenya, and what
would be the resource implications? These ques-
tions need to be addressed by looking at institu-
tional settings and at the resource situation
(human, training, equipment and operational
funds).

The institutional setting is broadly favourable
for replication of the DAREP approach. A memo-
randum of understanding encourages close col-
laboration between researchers and extension in
OFR and demonstration activities. A compre-
hensive network of research centres covering
the country has the mandate to conduct adap-
tive research within a particular region.
Regional research programmes are coordinated
through an assistant director, providing an
opportunity for both coordination and support
to exchange information and ideas between cen-
tres. Communications between centres are
improving through fax and email facilities and
there are opportunities to share research results
between centres in order to reduce unnecessary

duplication. An ODA-funded adaptive research
project is proposing to hold joint meetings on a
pilot basis to enable the sharing of ideas between
three different regional research centres. Other
donors are also supporting adaptive research
and encouraging sharing of experiences.

However, at the level of the centre and the
individual scientist, there are some potential
bottlenecks concerning the formation of effec-
tive interdisciplinary teams. The culture of
research has tended towards promotion of a
‘hard science’ orientation with individualism,
disciplinary and commodity approaches pre-
vailing, and also with a degree of hierarchy in
research management and implementation.
This culture, while changing slowly, could seri-
ously hamper greater decentralization through
small interdisciplinary teams focusing on par-
ticular local areas of recommendation domains.
A major shift in thinking and operational prac-
tice at some of the centres would be required to
replicate the DAREP approach.

Turning to human resources, these are rela-
tively abundant. At the field level, most districts
in Kenya have many more trained agricultural
extension staff than the DAREP project area
and there is an abundance of very capable
school leavers with good results who are look-
ing for any kind of employment opportunities.
Professional manpower requirements are
slightly more limiting. In the DAREP case, for
example, about four to five full-time researchers
covered two districts, but most of them also had
other responsibilities. This represented about
20% of the research manpower at a regional
centre covering eight districts. In other words,
the project absorbed the full quota of available
professional manpower, with none to spare,
particularly as a further 20% were out on train-
ing. The other nine regional research centres,
and four national centres which also hold a
regional mandate, have comparatively fewer
districts to cover and smaller numbers of scien-
tists allocated to regional research duties per
district. This means that the DAREP approach is
broadly replicable in terms of professional
researcher input, but it would mean scientists
and centres operating at stretched capacity.

Training is a somewhat limiting resource
factor. A number of the researchers have some
experience with on-farm trials, surveys and par-
ticipatory methods, but there should be more
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sharing of experiences and approaches in order
to build up confidence. Specific training may be
helpful, particularly as the training is field based
and experiential, and can be quickly followed up
by implementation activities. More theoretical
training which deals with the concepts and
methods of on-farm and participatory research,
and also basic social science training would also
benefit individuals who have a strong interest in
publishing the results and experiences of OFR.
Projects like DAREP also form a useful pool of
expertise from which others can be trained.

The main equipment required for such an
approach is a reliable means of transport for field
work. Within DAREP, over-reliance on transport
and frequent field visits has been reduced by the
delegation of many responsibilities to field staff
and farmers. However, researcher mobility
remains crucial to effective OFR. Having an inter-
disciplinary team using common research sites
and farmers allows for rationalization of vehicle
use and also field staff use.

In common with most national research sys-
tems in the region, operating costs are the
major resource constraint and it seems unlikely
that funding will increase substantially in the
near future. The effects of structural adjust-
ment and other economic reform programmes,
and the rather low priority given to agricultural
research by national governments, make it
likely that government operational funding may
remain low and that donor projects will con-
tinue to be one of the main sources of opera-
tional funds. The only other hope would seem to
lie in seeking more collaboration with local
NGOs and other projects with an agricultural
technology component. Such projects often
have funds and effective extension networks,
but are lacking in technical expertise. They may
be prepared to fund OFR operational costs, par-
ticularly if they are convinced that the results
will benefit their constituency of farmers.
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Chapter 5

FSR in Extension and Policy Formulation

5.1 FARMING SYSTEMS EXTENSION IN THE USA
Cornelia Butler Flora and Charles Francis

There was an increasing gap between commodity-based research and the commodity interest groups
that focused on the short-term economic bottom line needed for farm survival. Different actors on
the agricultural stage appeared to be playing different roles, or were appearing in completely different dra-
matic productions.

5.1.1 Introduction

The farming systems approach in agricultural
extension in the USA has had two distinct peri-
ods. The first was farm management extension
in the 1920s and 1930s when extension
agents, as they were called at the time, consid-
ered agronomic, animal husbandry and eco-
nomic elements of the farm in concert. In
general, the approach was prescriptive in
nature, stressing what should be done rather
than the logic of what was being done1.

The second period began in the early 1980s
at the time of a major economic crisis on farms.
This coincided with the return to the USA of a
number of scientists who had worked overseas
on long-term assignment, bringing with them
new ideas and approaches already being prac-
tised in the developing world. The revival of
interest was catalysed by publications such as
‘Farming Systems Research and Development’
by Shaner et al. in 19812, and by the annual
meetings that began at Kansas State University,
University of Arkansas, Michigan State
University and the University of Florida3. The
initial novelty was the focus on the system as a
whole, generally from an expert perspective.
Between the early 1980s and the 1990s the
participatory aspects of farming systems
became more prominent in extension, coupled

with the growth of farmer-led concerns about
the sustainability of agricultural systems. The
participatory methods that grew from these
experiences have now become an integral part
of many extension programmes in the USA and
elsewhere in the temperate zone4.

5.1.2 An early focus on whole farm systems

The early multidimensional approach to farm
planning was exemplified by practical pro-
grammes in Missouri called ‘Balanced
Farming’, back in the ‘dirty thirties’. Agents
took a farm and family focus and looked at pro-
duction, economics and what today we would
call family quality of life. The extension agent,
who was concerned with soil conservation as
well as preserving the family farm, sat down
with farmers across the kitchen table and
helped them plan their total farming systems.
This resulted in whole-farm plans that were
consistent with the soil and other resources on
the farm and that met the unique goals of each
farm family. It was a labour-intensive system
and was only possible because of the structure
and orientation of extension in the USA.
Extension was institutionalized as a federal sys-
tem in the USA with the 1914 passage of the
Smith-Level Act. This created outreach pro-
grammes of the state agricultural colleges in a
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cooperative network called the Federal State
Extension Service. All of the extensionists were,
therefore, employees of the state and of the
Federal Government. Since local extension was
also partially funded at the local level, many
were county employees as well. This tripartite
funding meant close attention to the needs of
farmers in each county. Those who used the
system most effectively were often the decision
makers, members of the county boards, and the
powerful farmers with access to resources. This
early Cooperative Extension Service (now called
the Cooperative Extension System) was con-
ceived as a technology transfer system, in which
knowledge was derived from the land grant
researchers and Department of Agriculture sci-
entists, and transferred through extension to
local users. From the start, it was an education
programme.

Beginning in the 1930s, a great deal of
extension agent’s time was spent explaining to
farmers the ever more complex federal farm pro-
grammes, with an increasing emphasis on pro-
ductivity and economics. This continues to the
present day. The changing nature of agricul-
ture, however, with the farm crisis blamed to
some extent on the advice received from land
grant universities, led to a reappraisal of the role
of some of the representatives of the land grant
system in the field. By this time, extensionists in
many states were involved not only in technol-
ogy transfer and education, mostly on complex
farm programmes, but technology adaptation as
well. While most scientists continued to work on
a commodity-component basis, with a growing
proportion of research dollars going to funda-
mental research at the microbiological level,
agents and specialists were being forced to deal
with whole-farm systems. There was an increas-
ing gap between commodity-based research and
the commodity interest groups that focused on
the short-term economic bottom line needed for
farm survival. Different actors on the agricul-
tural stage appeared to be playing different
roles, or were appearing in completely different
dramatic productions.

5.1.3 A second systems iteration

A number of American scientists who had
worked in research and education in developing
countries returned to the USA in the late 1970s

and early 1980s. The overseas activities of agri-
cultural economists and agronomists such as
David Norman in Africa, Perry Phillips in Asia,
Charles Francis in South America and Peter
Hildebrand in Central America were supported
by bilateral development dollars. These funds
aimed to replicate the American experience and
institutions in other countries in order to
increase Third World productivity. While over-
seas these scientists observed that heavy invest-
ment in institution building and commodity
research was not increasing the productivity or
standard of living of limited resource farmers.
Each of them had helped to develop farming
systems research to improve technology choice
and design, based on the premise that technolo-
gies should focus on the situation of the farmer.
On their return they found an American
research and extension system that was
extremely rigid, discipline oriented and nar-
rowly bound, and at times even territorial. It
seemed that the USA was lagging behind the
progress already being made, and the lessons
being learned, in developing countries.
Alongside a growing number of scientists,
many of whom had shared common experi-
ences in developing countries, they explained
the advantages of a farming systems approach
that included multidisciplinary teams and
farmer participation to their own institutions
and to their colleagues.

The first easily identifiable efforts include
field research with some American students
and foreign nationals who were being trained in
the USA in the early 1980s. Much of the sup-
port came from USAID investments in land
grant universities designed to increase their
capacity to meet the needs of developing coun-
tries and serve as contractors to, and ambas-
sadors for, American foreign assistance efforts.

The strengthening grant at Kansas State
University, where David Norman was located,
was based on a farming systems approach to
agricultural development. The first Farming
Systems Symposium, held in the autumn of
1981 at Kansas State University5, aimed to
rethink the relation of extension and research
in the light of farmers’ circumstances. The
main thrust was international, on the assump-
tion that the current research and extension
system in the USA was already meeting the
needs of the agricultural sector.
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Soon after this, USAID implemented the
Farming Systems Support Project through the
University of Florida, which continued to sup-
port the symposium and included a domestic
farming systems project for limited resource
farmers in Virginia. That first project was moti-
vated by the need to move small farmers from
dependence on a single cash crop – tobacco –
and diversify their agricultural income. The
assumption was that when resources are lim-
ited, and the income and area farmed is rela-
tively small, their circumstances would be
similar to those faced by farmers in the develop-
ing world. These small farmers were being
missed by the current extension system, and
particularly by the Land Grant System. Its struc-
ture meant that extension met the needs of pow-
erful and vocal farmers and agricultural
processors, rather than those of the politically
disempowered. The only whole-farm focus in the
USA had been institutionalized into the farm
management specialist whose training was in
agricultural economics. The resulting focus on
short-term economics ignored a number of
complex realities on farms and in communities6.

As the farming systems approach came from
developing countries to the USA, the extension
system seemed more open to the changes than
the agricultural research establishment. The
American farming systems projects in the early
1980s in Florida, Hawaii and Virginia stressed
multidisciplinary teams and local participation.
Small programmes were established domesti-
cally with USAID funding in the early 1980s at
the University of Florida and Virginia
Polytechnic Institute. The Winthrop Rockefeller
Foundation funded similar efforts in West
Virginia.

The University of Hawaii began to institu-
tionalize a farming systems programme within
the College of Tropical Agriculture and Human
Resources. Once again, returning scientists
with international experience in farming sys-
tems, among them Perry Phillips, insisted that
this approach be implemented in Hawaii as well
as in their international programmes. The team
began working with small-scale sugar growers,
using methodologies that had proved effective
in developing countries. These early approaches
followed the farming systems process of diagno-
sis, design, on-farm trials and analysis of the
results. The basic assumption was that to get

the technology right it was critical to implement
an interdisciplinary approach and include
farmers in the diagnosis of problems, and in the
design, conduct and interpretation of on-farm
trials. An additional assumption was that the
most appropriate technology would be demon-
strated and disseminated through the testing
phase, and that adoption would multiply as
more farmers and specialists became aware of
the success of technology and the effectiveness
of the process. The ideas developed by Robert
Rhoades7 and Robert Chambers8 were critical
in informing this approach, as they demon-
strated that farmers could understand the prin-
ciples of the technology itself and adapt it to
their particular situations, serving as extension-
ists in the process.

Extension in the USA has traditionally used
field demonstrations as a form of technology
transfer. Demonstrations were located on exper-
iment stations or in the fields of farmers willing
to lend land to the researcher or extension
agent. They would often carefully replicate a
credible experiment station design to assure sta-
tistical validity and thus prove the superiority of
a new technology. One of the major difficulties
in implementing a farming systems approach in
extension in the USA was moving the exten-
sionist – now referred to as an extension educa-
tor rather than agent – from a mentality of
demonstrating the ‘right’ technology to an
open-ended approach using on-farm trials of
alternative and farmer-selected technologies.
Farming systems stressed alternatives; the
demonstration approach stressed the answer.

On-farm trials, in contrast, are based on the
actual production conditions of farmers on
commercial farms. As in developing country sit-
uations, scientists working on farming systems
research and extension in the USA had to grap-
ple with the needs and complexities of whole-
farm systems compared to the need for more
component research. Well into the 1980s, and
today, most continue to do the kind of research
that is publishable and rewarded; many perceive
this as only possible through component
research. Some scientists and their students per-
sisted in pursuing the on-farm research (OFR)
paradigm, and results of both the methods and
the results from experiments were published in
refereed journals, such as Franzleubbers and
Francis in 1992 and 19949.
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5.1.4 Sustainable agriculture and farming
systems

While scientists were testing and demonstrating
an alternative model of a systems-based
approach to research and extension, farmers
were getting organized as well. They were
protesting against the lack of knowledge with
extension about alternative ways to produce
and market crops that were both farmer- and
environment-friendly10. Farmers found they
were getting more information from each other
than from the extension system. As their orga-
nizations became more sophisticated, farmers
were determined to do their own research on
their own farms. The techniques of the FSR
approach for on-farm trials proved particularly
useful to them.

Many of the early efforts to utilize a farming
systems approach to sustainable agriculture
were made more in spite of the land grant sys-
tem than because of it, although ‘deviant’ sci-
entists participated with the farmers as
colleagues to help with the design and imple-
mentation of the trials11. Because of the limited
numbers of participating scientists, these efforts
often lost the interdisciplinarity of the FSR mod-
els, losing the focus on technology developed for
very specific ends, based on the farmer’s analy-
sis of his or her most pressing problem.

A major shift in the willingness of some sci-
entists to plan and operate in a systems context
occurred with the availability of federal funding
to support sustainable agriculture. A farming
systems approach proved particularly amenable
to analysing multiple outcomes, including pro-
ductivity, economic return, energy efficiency,
quality of life or the well-being of all members
of the farming household, such as intra-house-
hold issues and environmental outcomes.
Encouraged by the research money available
through the Low Input Sustainable Agriculture
Program (LISA), later the Sustainable
Agriculture Research and Education Program
(SARE), scientists found that working in teams
changed the way they designed their research
and the way they worked. Many found these
new kinds of interactions too time-consuming,
but others found them intellectually exciting
and followed through over the long term. The
first efforts of many researchers focused more
on new ways to work together across disci-
plines, rather than on farmer involvement.

The SARE/ACE programme, or to give it its
full title of Sustainable Agricultural Research
and Extension and Agriculture in Concert with
the Environment, included grants to farmers to
conduct their own research, often with the sup-
port of land grant scientists. Funded by the
American Department of Agriculture and the
Environment Protection Agency, the availability
of such grants was reviewed by a board that
included farmers. This shifted the balance of
power towards researchers and farmers inter-
ested in alternative systems. Stronger relation-
ships were formed between groups of farmers,
who became the source of diagnosis as well as
design and on-farm trials. This mirrored the
growing understanding in developing countries
of the importance of working with farmer
groups, forming new ones when necessary.

The Practical Farmers of Iowa, formed in
1985, is now one of the leaders in farmer-led
research, focusing on the on-farm trial aspects
of farming systems research (FSR) and exten-
sion. The farmers of the Land Stewardship
Project (LSP) in Minnesota came together as a
reaction against the poor stewardship by insur-
ance companies on the land they acquired dur-
ing the farm crisis. LSP soon turned to on-farm
trials as a means of empowering farmers to find
alternatives to the system that had resulted in
many losing their land. Similar groups that
focused on sustainability issues and the need to
develop appropriate technology began to form
across the country. These groups were orga-
nized at first in opposition to the land grant sys-
tem, a group of academics they perceived as
interested only in component research, and
who ignored systems approaches and sustain-
able technologies. Initially, representatives of
the land grant system tended to denigrate farm-
ers’ research and their audacity in positing
alternative sources of knowledge. Purist
researchers saw farmers’ efforts as an attempt
to retreat to the technologies of the 1920s with
consequent dramatic declines in agricultural
production.

5.1.5 Institutionalization of farming
systems-based extension

Despite an initial frontal assault by the agricul-
tural establishment, new partnerships between
land grant institutions and farmer groups
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interested in sustainable agriculture began to
form by the 1990s, adopting a systems focus
for their work. In many parts of the country,
the methodology for this OFR and monitoring
was spurred by the holistic resource manage-
ment (HRM) approach. First introduced by
Alan Savory in 198912, this was another
example of the north learning from the south,
bringing experiences with animal agriculture
from Africa to the USA. The HRM method
demands analysis of a whole system and the
optimization of multiple outcomes: quality of
life, economic goals and environmental goals.
HRM takes the household very seriously, and,
whenever possible, training is carried out with
farm families.

Many farmer groups such as the LSP and the
Practical Farmers soon shifted their approach to
include the household and community.
Including women in the meetings meant mov-
ing the schedules to weekends so that the
women who worked off the farm or had respon-
sibility for school children on weekdays could
attend. The groups provided not just child care
but serious child development activities in the
meetings, making the meetings a joy for chil-
dren as well as adults. The focus on community
linkages was spurred by the realization that we
not only had to address on-farm issues but
issues of linkages off the farm as well. This
effort was spurred by a grant programme from
the W.K. Kellogg Foundation, the Integrated
Farming Systems Program that linked sustain-
able agriculture groups with land grant colleges
in 18 states. Programmes designed to include
community outreach and integration of rural
and urban interests were implemented in the
mid 1990s in Arkansas, California, Delaware,
Georgia, Iowa, Kansas, Kentucky, Maryland,
Massachusetts, Michigan, Minnesota,
Montana, Nebraska, North Carolina, Ohio,
Pennsylvania, Washington and Wisconsin.

FSR and extension in the USA has been built
by farmer organization involvement with the
land grant faculty, and with an emphasis on
sustainability. Because of the relatively high
level of education of farmers in the USA, they
are more easily viewed as peers by at least some
land grant scientists and extension educators.
The participatory on-farm trial dimension also
changes the relation of extension educators to
the traditional researchers in the land grant

system. There are a number of examples of seri-
ous research by extension-farm teams from
California and Washington, throughout the
Midwest, in the north-east and in the south.
One such team has been organized by the LSP
and works with scientists from the University of
Minnesota, Iowa State University, the
Minnesota Department of Natural Resources
and other agencies. A graziers group working to
improve the sustainability and profitability of
their livestock–crop systems meets on a regular
basis to design tools for monitoring impacts that
are both environmentally sound and produc-
tion oriented. In addition, participants are mon-
itoring quality of life on a systematic basis.
Changes in the farming system in this group
can be justified in terms of quality of life issues,
especially family relations, as well as through
environmental or economic rationales.

The intertwining of farming systems
research and extension with sustainability is
perhaps most clear in the SARE/ACE. Under
Title XII of the enabling legislation there is
funding for training specialists and educators in
Extension as well as in the Natural Resource
Conservation Service (NRCS) in sustainable
agriculture. Funds for this training have been
allocated by region. The training includes in
some sense a farming systems approach with a
very strong emphasis on farmer participation,
an elevation of the importance of on-farm trials
and demonstrations, and the relation of tech-
nology to the environment. One notable exam-
ple is the Chapter 3 training carried out in
1996 in the north central region, organized
under the title ‘Everyone is a Teacher, Everyone
a Learner’13. Despite the recent increase in
training, only some 25% of extension efforts
use a systems approach. Most of those come
from extensionists trained in human develop-
ment by the traditional colleges of home eco-
nomics. Individuals in those disciplines are
trained in a systems approach, which is not part
of the standard training in colleges of agricul-
ture.

5.1.6 Conclusion

One important result of greater farmer involve-
ment through farming organizations, including
the Regional Sustainable Agriculture Working
Groups, has been the impact on agricultural
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research in many land grant institutions.
Technology is now being developed based on
new farmer-derived criteria and a broader based
discussion of priorities. The field extension edu-
cator is learning a new and important role,
moving away from service provision to become
an educator who can help local people solve
their own problems. There is currently a huge
debate over the focus, funding and structure of

extension in the USA. The infrastructure of the
current extension system has great potential to
reach a large number of citizens throughout
each state. Extension educators and specialists
working together with farmer groups in sus-
tainable agriculture, using an FSR and educa-
tion approach, provide one important model for
the future.

144 Chapter 5

REFERENCES

1. Gilbert, E.H., D.W. Norman & F.E. Winch, 1980. Farming Systems Research: A Critical Appraisal. MSU
Rural Development Paper, no. 6. Michigan State University, East Lansing.

2. Shaner, W.W., P.F. Philipp & W.R. Schmehl, 1981. Farming Systems Research and Development:
Guidelines for Developing Countries. Westview Press, Boulder, CO.

3. Sheppard, W.J. (Ed.), 1982. Small Farms in a Changing World: Prospects for the Eighties. Proceedings of
the Kansas State University, 1981. Farming Systems Research Symposium, Kansas State University,
Manhattan, Kansas.

4. Francis, C., C. Edwards, J. Gerber, R. Harwood, D. Keeney, W. Liebhardt & M. Liebman, 1995.
Impact of sustainable agriculture programs on US land grant universities. Journal of Sustainable
Agriculture, 5, 19–33.

5. Sheppard, W.J. (Ed.), 1982. (Op. cit.).
6. Flora, C.B., 1983. Farming systems research and the land-grant system: transferring assumptions over-

seas. Proceedings of the 1982 FSR Symposium. C.B. Flora, Ed. Kansas State University, Manhattan,
Kansas. 

7. Rhoades, R.E. & R.H. Booth, 1982. Farmer-back-to-farmer: a model for generating acceptable agricul-
tural technology. Agricultural Administration, 11, 127–37.

8. Chambers, R., A. Pacey & L.A. Thrup, 1989. Farmer First; Farmer Innovation and Agricultural
Research. IT Publications, London. 

9. Franzleubbers, A.J. & C.A. Francis, 1992. Farmer participation in research and extension: N fertilizer
response in crop rotations. Journal of Sustainable Agriculture, 2, 9–30.
Franzleubbers, A.J. & C.A. Francis, 1994. Energy output:input ratio of maize and sorghum manage-
ment systems in eastern Nebraska. Agriculture, Ecosystem and Environment, 53, 271–8.

10. Watkins, G., 1990. Participatory research: a farmer’s perspective. American Journal of Alternative
Agriculture, 5, 161–2.

11. Rzewnicki, P.E., R. Thompson, G.W. Lesoing, R.W. Elmore, C.A. Francis, A.M. Parkhurst & R.S.
Moomaw, 1988. American Journal of Alternative Agriculture, 3, 168–73.

12. Savory, A., 1988. Holistic Resource Management. Island Press, Washington, DC.
13. Carter, H. & C. Francis (Eds), 1995. Everyone a teacher, everyone a learner. North Central Region.

Chapter 3 Training Program, SARE, Cooperative Extension Division, University of Nebraska, Lincoln,
Nebraska.



5.2.1 Introduction

Chile has a system of technology transfer ser-
vices for small-scale farmers that is the product
of at least 17 uninterrupted years of experi-
mentation and evolution. This chapter will
describe and assess this continuous process of
change, the role played by FSR, and the product
of this process, the Agricultural Advisory
Service (SAA), founded in 1995. 

The Agricultural Development Institute
(INDAP) was founded in 1962, as a public ser-
vice within the Ministry of Agriculture, to pro-
vide organizational, technical and financial
assistance to small-scale farmers, in the context
of the national debate that soon led to the
Agrarian Reform programme. INDAP staff were
involved in the creation of some of the first
peasant organizations and in the implementa-
tion of many publicly funded productive and
social projects, some of them large scale. By
1973, INDAP’s 5000 staff members were
involved in many projects and activities, from
training women on ‘home economics’, to the
import and distribution of agricultural inputs
and machinery. 

After the military coup of 1973, INDAP was
deeply reduced in size and scope, so that by
1989 there were less than 1000 staff members
and only two programmes: Technology Transfer
and Credit. New laws limited the type of benefi-
ciaries with whom INDAP could work, effec-
tively excluding rural salaried workers and, in a
strict interpretation of the law, rural women
and youth, and restricting the types of services
it could provide to them. The advent of a demo-
cratically elected government in 1990 brought
about numerous changes and, by 1997, INDAP
was reaching almost 120,000 households, a
number which has remained more or less con-
stant since then. A 1994 study, based on data
collected for the Ministry of Planning, estimated

that 64% of the households attended by INDAP
were below the official poverty line, of which
34% were below the extreme poverty line. One
of the programmes operated by INDAP is the
SAA (formerly known as the Technology
Transfer Program) which works with about
50,000 households, and includes specific ser-
vices for 35,000 women. The programme has
reached a total of around 85,000 people since
its launch, almost half of them women. 

5.2.2 FSR in Chile: its non-governmental
origins

During the 1980s, the systems approach was
basically restricted to two non-governmental
organizations. One of these, AGRARIA, began
to work with a systems approach in 1982,
introducing the concepts and methods of the
francophone Recherche-Developpement, main-
taining close relationships with French special-
ists. The other, GIA (Agrarian Research Group),
began implementing FSR-E projects in 1984. At
the same time, a few more or less isolated indi-
viduals in the universities and the governmen-
tal Agricultural Research Institute (INIA) also
began to conduct research based on a FSR-E
approach and began to established informal col-
laborative agreements with AGRARIA and GIA. 

Towards a new conceptual framework
The work of these NGOs, together with contri-
butions from others, soon led to the develop-
ment of a new conceptual framework to
analyse Chile’s small-farm subsector, and to
design new development strategies, including
institutional arrangements. Some of the key
concepts were that small farms function accord-
ing to rational criteria different to those of
large, commercial enterprises; and that a top-
down, linear and mechanistic approach was a
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serious constraint to a dynamic system of tech-
nological innovation. These new ideas
remained more or less academic throughout
the 1980s, but in 1990 they provided the foun-
dations and much of the detail of the new gov-
ernment’s policies concerning research,
extension and rural development.

Testing, development and adaptation
of methods

In parallel with the development of new con-
cepts, new field methods were tested and
adapted to Chilean conditions, and a large
number of agronomists and agricultural tech-
nicians were trained. In the 1980s, these new
methods had been applied only in NGO projects,
and in the Secano (rainfed agriculture) pro-
gramme of INIA. When political conditions
changed, however, these methods were rapidly
adopted by the government for agricultural
research and development, widely adopted by
INDAP and, to a smaller but still significant
extent, by INIA. In the universities, however,
the new system methods remained restricted to
a few research groups.

Building human capacity in systems
The GIA and AGRARIA programmes included
large training components from the very start.
GIA’s annual programme to train university-
level and technical-school level staff from NGOs
has been running for over 12 years and has
trained around 350 people from most of the
Chilean NGOs specialized in agriculture, and
most of these have been working as INDAP con-
sultants since 1990. For several years now,
many of the 50 or so people who have taken
part in GIA’s ‘Young Scientists Training
Program’ have held executive positions in the
government or in NGOs.

AGRARIA, with the cooperation of French
organizations and of national universities, has
for several years organized a very intensive,
month long, training workshop designed to dis-
seminate the concepts and methods of
Recherche-Developpement, training about 120
university-level people in total. GIA and
AGRARIA have also developed a group of some
30 highly skilled experts who maintain close
professional relationships. 

5.2.3 The evolution of the technology
transfer services

It is possible to distinguish three periods in the
evolution of Chile’s extension service since a pri-
vatized system was initiated in 1978, as follows.

The period of maximum liberalization:
1978–83

The Ministry of Agriculture implemented the
Entrepreneur Technical Assistance (ATE)
Program, giving small and medium farmers
subsidized stamps with which to pay for the
technical assistance provided by an indepen-
dent agronomist or medical veterinarian.
Government intervention was minimal and the
individual farmer was responsible for selecting
the professional who would provide the ser-
vices. The farmer could terminate the contract
at any time. This system failed completely, for
one main reason – the false assumption that
there is a market of technical assistance ser-
vices in the rural areas of Chile. In most rural
areas there was rarely one qualified agronomist.
The farmer had to hire the one person who
visited the farm, and this contract was estab-
lished on the basis of the information that the
service provider (the extensionist) wanted to
transmit to the farmer. If the results were poor
nothing happened, since the cost of the service
was fully subsidized and there were no other
competing professionals in the area. 

The period of maximum uniformity: 1983–90
As a response to this failure, the system was
replaced in 1983 by the strictly regulated
Integral Technology Transfer Program (PTTI)
which serviced 13,700 farmers, 9% of small-
scale agricultural producers. In 1987 this was
joined by the Basic Technology Transfer
Program (PTTB) which covered some 13,000
minifundistas, very small-scale farmers, usu-
ally practising subsistence agriculture in poor
areas of the countryside. The government
determined which private Technology Transfer
Consultant (CTT) firm would provide the ser-
vice in a given area, using a system of public
bidding. For political reasons, many qualified
private organizations, such as NGOs and small
farmers’ organizations, were in effect barred
from participating.
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The improvement plans of 1990,
1992 and 1994

Three main changes were introduced in 1990,
after the democratically elected government
took control of INDAP. First, an increase in the
number of farmers serviced by the system. By
1994, coverage had increased by 91% com-
pared to 1989, with a 61% budget increment in
real terms. Second, additional resources were
used to increase the participation of very poor,
minifundista farmers. Third, a number of
changes were made to improve technical and
methodological contents, and to reduce the per
capita cost of the programme. To improve cost-
effectiveness, programming would be based on
progression and graduation. After about 9
years, farmers would ‘graduate’ from the two-
stage programme.

Professionals exposed to systems approaches
in NGOs had a significant influence on discus-
sions about INDAP’s institutional mission and
basic conceptual approach. Some argued that
several rural and social development pro-
grammes should be implemented, so that INDAP
could become an institution promoting the inte-
gral development of all poor rural families.
Others saw the key task for INDAP as supporting
small-scale farmers to carve an effective niche in
Chile’s export-oriented market economy. 

In 1992, INDAP and the Ministry of
Agriculture adopted a ‘Plan for the
Improvement of the Technology Transfer
Program’1 which restricted INDAP’s mission to
the development of small-scale farmers as pro-
ducers. This adjustment was further advanced
in 1994, with the approval of a Strategic
Management Program. This stated that the
institutional mission was to ‘consolidate the
productive peasant sector as an economic and
socially relevant agent, on the basis of competi-
tive production systems and efficient functional
organisations’. After 4 intensive years of cumu-
lative changes, the PTT was given a new name
to reflect its new orientation: the SAA. 

5.2.4 Characteristics of the SAA

The SAA is the product of a process of cumula-
tive innovations, gradually introduced over a
period of at least 17 years. Too often in Latin
America, governments and institutions have
started from scratch every time there is signifi-

cant political or administrative change, or
when new financing is obtained from a new
bilateral or multilateral source. This tendency
constrains institutions from accumulating
knowledge and expertise in a process of con-
tinuous improvement. In the case of Chile,
even the change from the military to the demo-
cratic government in 1990 did not lead to an
institutional rupture. The multilateral loans
which contribute to INDAP’s funding, includ-
ing two large loans from the World Bank, have
always been integrated within a common
framework.

The reforms of 1992 were derived from two
simple ideas: 

● A single tool could be used only for a limited
number of possible purposes.

● If resources were limiting, it was essential to
establish priorities. 

At the field level, the planning and evaluation
mechanisms were, to a large extent, focused on
the operational aspects of extension; for exam-
ple the number, type and dates of the field activ-
ities. A planning system has since been created,
which includes the definition of development
strategies for each of the main agricultural sys-
tems within each microregion. It also features
medium-term development plans for each local
group (15–20 households) in the SAA, and,
more recently, the identification of formal pro-
jects including technical assistance and loans to
finance specific associative market-oriented
enterprises at the farm or community level. In
all cases, economic criteria to a large extent
guide the definition of objectives, which must
lead to improved productivity, market participa-
tion and profitability.

Diverse operational modalities
The SAA is a system of 17 specific operational
options or ‘modalities’, offering different ser-
vices to meet different needs. The most impor-
tant modality is SAA-Local, which is destined to
become the ‘standard’ option. A group of about
270 families within one microregion are ser-
viced by a CTT firm, which has an average bud-
get of about US$382 per household-year to
cover the costs of providing the agricultural
advice. The CTT, with varying degrees of partic-
ipation from farmers, defines a local develop-
ment project for each local group. INDAP pays
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the CTT according to the degree to which it has
completed the annual plan of operations and
the specific objectives defined in the project.

Complementary private and public roles
The system recognizes three key actors: INDAP,
CTT and local farmers’ organizations, and
assigns specific responsibilities to each of them. 

INDAP has the following responsibilities: 

● To fund the system.
● To define the global policies and to assign

accordingly the budget and other resources
to the different regions, areas and rural
social strata.

● To regulate and conduct the public bidding
process. 

● To define the general methodological and
operational frameworks of the SAA.

● To supervise, evaluate and grade the CTT
firms. 

● To provide training to the extensionists of
the CTT.

CTT and local farmers’ groups are responsible
for:

● Defining development strategies and pro-
jects, mid-term objectives and goals. 

● Defining, programming and implementing
activities for the achievement of those goals
and objectives.

● Defining the specific extension approaches
and methodologies to be used at the field
level.

All participating farmers must contribute to the
costs of the services they receive, on the basis
that farmer participation will be greater if they
have a direct financial commitment. By 1996, all
of the households were paying between $13 and
$65 each year. Payments are made directly to
the CTT, and a system of penalties is in place to
stimulate the CTT to recover this cost. 

The function of the CTTs today is to assist
farmers to detect and respond to market opportu-
nities through local or microregional develop-
ment projects organized around particular
market-driven objectives. Each project will inte-
grate the four basic services that INDAP makes
available to its clientele: the SAA, the Financial
Service (credit and financial subsidies), the
Agribusiness Service (marketing and agroindus-
try) and the Organizational Development Service. 

The new market orientation is also being

strongly supported by INDAP’s Extensionist
Training Programme. In 1990, close to 100%
of the training workshops were devoted to tradi-
tional agronomic issues: weed control, new
crop varieties, etc. By 1995, 65% of the train-
ing resources were being invested in workshops
directly related to key issues in the implementa-
tion of the new market approach, and the same
trend is seen in the allocation of funds in the
Specialised Training Program.

Linkage with agricultural research
In 1990, a Co-operation Agreement was signed
by INDAP and the INIA, creating a formal and
systematic mechanism for joint activities in
favour of the small-scale farm sector, at the
local, regional and national levels. INIA chan-
nelled important funds from its own budget to
set up five Technology Validation and Transfer
Centers (CATT). There are well over 50 joint
local-level area commissions (which also
include representatives from the CTT and from
the farmers’ groups), eight regional commis-
sions and one national commission. The area
commissions meet on a monthly basis to review
the work in the CATTs, and to plan and conduct
informal training events, field trips and short
diagnostic studies with the participation of
INIA researchers, INDAP staff and external
supervisors, and the technical staff from the
CTT firms.

Farmer participation
Farmer participation in this system is highly
variable. INDAP requires that local groups must
always formally approve the medium-term plan
or the project and the annual work plan, before
they are accepted as the guidelines for the activ-
ities of the CTT. However, the degree of effective
participation is determined by the personal dis-
position and preference of the agronomist or
agricultural technician in charge. INDAP does
not intervene beyond a certain point, because
this would run counter to the attitude of leav-
ing most field-level decisions in the hands of the
CTT and the farmers’ groups. Institutionally,
INDAP has formal advisory boards at the
national and regional levels and in several of
the local area offices, in which the farmers’
organizations are very well represented. These
boards discuss many of INDAP’s policies and
the most important specific measures, although
they have no decision-making capacity. While

148 Chapter 5



the degree of farmer participation has improved
enormously since 1990, proactive participation
is still fairly rare. In 1995, INDAP adopted three
specific measures that should lead to improved
farmer participation: 

● The increased financial contribution of the
participating households.

● The participation of the households in the
regional level pre-selection advisory commit-
tees that screen those CTTs that want to bid
to provide the SAA services. 

● The inclusion in the formal CTT evaluation
and grading system of an item which reflects
the opinion of the participating farmers
about the efficiency, quality and relevance of
the services provided by the CTT.

Farmers’ organizations
As a result of SAA-Local, an effort has been
made to support the development of ‘common
interests local groups’, which are groups of
usually five to 10 farmers who work together to
implement an ‘associative market-oriented
enterprise’. This usually involves some sort of
investment, at least partially financed by a loan
from INDAP’s credit lines. The groups are usu-
ally informal, in the sense that they lack a for-
mal legal status. At the microregional level
(SAA-Microregional), the emphasis has been
placed on working with formally constituted
farmers’ organizations, such as provincial or
regional cooperatives or trade unions.
According to the definition of most of these
microregional projects, the process of modern-
ization that they are supposed to stimulate
should affect not only the agricultural systems
and the small-scale farmers, but the organiza-
tions themselves. The end result has been that
it is usually impossible for a small-scale farmer
to participate in the SAA as an isolated individ-
ual. He or she must be active either in a com-
munity-based group, a ‘common interest local
group’ or a formal organization, which INDAP
recognizes as its counterparts in the SAA and
its other services.

Quality control
Quality control is implemented by INDAP
through several different mechanisms, starting
with the requirements established to register
any organization or firm as a CTT. The system
of public bidding used to allocate the public

subsidies has been refined on several occasions.
Today it involves a process of anonymous pro-
posals, evaluated on the basis of purely quanti-
tative criteria, and with a strong role of public
notaries who certify most of the documenta-
tion submitted by each CTT in support of its
bid. This has narrowed the likelihood of non-
technical criteria playing a role in the alloca-
tion of the public subsidies in favour of any
particular firm or organization. All consultant
firms are evaluated and formally graded twice
a year, through a fairly transparent mecha-
nism based to a large extent on objective crite-
ria. Individual extensionists, and even
complete field-level technical teams of the con-
sultant firms, can be removed from the system
if they fail to meet a minimum annual grade.
The reports of the Technical Assistance
Consultants (CAT) carry a strong weight in this
formal evaluation and grading process.

5.2.5 Assessment –  the influence of FSR

Once the political conditions of the country
allowed, the influence of systems approaches
was rapidly felt in INDAP. After 1990 no fewer
than 20 senior NGO staff with systems back-
grounds came to work for INDAP, INIA or similar
institutions, taking top management positions.
Since 1990 individuals trained in the AGRARIA
or GIA field projects have held the Chair of the
most important technical unit of INDAP. The key
INDAP advisors in defining the technology trans-
fer improvement plans of 1990, 1992, 1995
and 1996 were all systems experts. There is,
therefore, a solid ‘systems’ influence at the
national, regional and local levels.

Systems perspective and methods
Since 1990, there has been a relatively consis-
tent effort to introduce systems-based concepts
and methods into the ‘corporate culture’ and
the operational procedures of INDAP, in partic-
ular at the field level. The definition of extension
was changed from a concept of transmission of
information from professionals to farmers, to
the idea of an education and communication
process in which farmers and their families play
an important and active role. The ‘women’s
component’ of the technology transfer service
was radically changed from a home economics
approach, to one which is fully based on the
concept of gender and in the methodology of
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gender analysis. In 1991, a cooperation pro-
gramme was established between INDAP and
INIA, which implemented joint committees at
the national and regional levels, and tasks
forces at the local level involving researchers,
INDAP staff, employees of the CTT and, in some
cases, farmers. A linkage mechanism was put in
place that now involves many hundreds of
researchers and extensionists in most of the
regions of the country.

Starting in 1990, much effort has gone into
linking extension with other agricultural devel-
opment services, such as credit, marketing,
small-scale irrigation and the strengthening of
local organizations2. Field methods have also
been changed and an effort has been made to
establish strong links with OFR. Large numbers
of extensionists now conduct simple on-farm
tests either on their own initiative or in collabo-
ration with INIA specialists. Finally, a strong
emphasis has been placed on developing partici-
patory extension methods and in training
extensionists and local groups of farmers in
their use and applications. The system has been
radically reoriented from one based on individ-
ual farm visits, to one that emphasizes group
activities with local organizations and commu-
nities. All these changes have also resulted in a
much more flexible system, in which the exten-
sionists and the local groups of farmers can
plan the objectives they will try to achieve in a
3–5 year period.

Training
Each year nearly US$400,000 is invested in
training INDAP and CTT staff, with a focus on
activities designed to promote the new systems-
based orientations. These have included courses
and workshops on systems principles, gender
analysis, methodology workshops and so on. This
effort is not, however, as effective as it should be.
The technical staff coming out of the universities
and schools are ill-prepared to deal with the real-
ity of small farmers, and also because a high per-
centage of extensionists leave the system each
year to earn higher wages in the private sector.

Cost and operational efficiency
The budget of the programme increased by
254% between 1983 and 1995. The largest
increases took place in 1987 with the introduc-

tion of the Basic Technology Transfer Program,
and in 1990–92 with the expansion of the pro-
gramme after the election of the democratic
government. This differs from the trend seen in
most Latin American programmes, where the
public funds for this type of programme have
tended to decrease sharply. The number of par-
ticipating households increased by 370% over
the same period and the number of individuals
reached by 625%. The cost per individual
reached fell from $555 to just $226. 

There is no doubt that the PTT operated
through private CTTs is significantly more cost-
effective than a full public alternative would be.
A larger fraction of the total cost can be used to
pay for field-level activities rather than for fixed
office level expenses. The World Bank survey4 of
420 households in a poor, rainfed region in
Central Chile, found that for every dollar spent
in INDAP’s Technology Transfer Program, the
participating households generated an addi-
tional income of US$3.33.

While many CTTs and farmers claim that the
system is still ‘too bureaucratic’ and that INDAP
requires ‘an exaggerated amount of paperwork’,
there is no doubt that there has been an enor-
mous improvement in agility and operative effi-
ciency. Issues which are common to many
extension systems in Latin America such as agri-
cultural inputs that arrive weeks after the plant-
ing dates, cars that cannot operate due to lack of
money to pay for gasoline and so on, have essen-
tially vanished from the agenda in Chile.

Impact
Several studies have assessed the impact of the
programme though none have fully weighed the
income effects of falling agricultural prices.
Monardes et al. in 19933 evaluated adoption
processes and rates in small farms that partici-
pated in the PTT in the poor, dryland area of
Region 6, concluding that those small farmers
who adopted these recommendations obtained
the best economic results. The study of a repre-
sentative sample of 1000 farms, commissioned
by the World Bank in 1995, found that the PTT
had a significant impact on such variables as:
productivity per unit of land, physical total out-
put, proportion of total household income
derived from on-farm activities and proportion of
the total labour of the head of the household allo-
cated to on-farm activities. Another World Bank
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study of 19954 concluded that the annual family
income of those who participated in INDAP’s pro-
gramme was US$1200 greater than that of non-
participating households – around 46% higher
than the average family income in the region.

5.2.6 Conclusions

INDAP has introduced a large number of major
innovations in its technology transfer systems for
small-scale farmers in recent years, building on
both its positive and negative experiences since
1978. The farming systems perspective has
played a significant role in these changes without
explicitly imposing the FSRE label on INDAP. The
strong emphasis on local initiative and opera-
tional flexibility means that the system must
leave room for the approaches that CTTs or farm-
ers organizations may want to put in place. More
is accomplished through training and by pushing
for a permanent process of innovation and
improvement using systems concepts, than by
issuing an administrative decree that makes the
systems approach ‘official’. The main successes of
the service have been:

● Achieving reasonable levels of cost-effective-
ness, operational efficiency and flexibility.

● Stimulating the organization of farmers,
particularly at the local level.

● Putting in place innovative mechanisms to
assess market demands, and to respond to
them.

● Involving the private sector in the provision
of technology transfer services.

● Stimulating farmers to contribute to the
funding of these services.

● Promoting significant improvements in pro-
ductivity, production levels and income.

● Focusing a large share of its financial
resources on poor households and on rural
women.

● Experimenting, for the first time in Chile,
with new ways to link agricultural research

with small-scale producers and with the
extension system.

On the other hand there are still important areas
in which INDAP’s SAA needs to improve. The
issues being faced today by small-scale farmers
and the technical staff working with them, are
infinitely more complex that those of the past.
The current system has limited capacity to deal
with this complexity in an effective way.

While the market orientation of the SAA is
very relevant to the small-scale commercial
farmers, who account for around half of the par-
ticipating households, it is much more difficult to
operationalize the new concepts and approaches
for the poorest minifundista households. There is
intense debate within INDAP about effective
ways to serve the poorest sectors of its clientele
within a market-oriented conceptual framework.
Farmer participation is clearly insufficient and
the system is still not truly accountable to the
participating households. INDAP and the CTT
continue to be the active elements in the partner-
ship with farmers. While there is resistance to
change within INDAP, it is also true that farmers’
organizations are often unwilling to get involved
in the issues of agricultural and technological
development. Formal evaluation methods are still
weak, sporadic and unsystematic at all levels and
a proper evaluation system has yet to be devel-
oped. Similarly, the extension approaches used
are not yet exploiting the opportunities afforded
by the new information technologies. This is not
only a methodological problem, but an expres-
sion of a conceptual limitation. The actors in the
system including the scientists, university acade-
micians and intellectuals specializing in agrarian
issues, have not really grasped the fact that devel-
opment now means expansion of the relevant
knowledge and information base available to
rural communities, and of their capacity to man-
age this resource. The focus is still on the prod-
ucts rather than on the processes and forces for
development. 
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5.3.1 Introduction 

The goals of agricultural policy are diverse, but
typically include increased agricultural produc-
tivity, contribution to national economic
growth, macro stability, improved distribution
and sustainability. The forces shaping policies
have always been complex1 and many policies,
but agricultural policies in particular, are an
important determinant of farm household
behaviour. They exert strong influences on
technology adoption, enterprise choice and
farm investment2. The success or failure of most
agricultural policies is determined by the ways
in which the many different types of farm-
households respond to changes in the policy
environment. Many policies persist which are
significant impediments to sustainable, efficient
agricultural development.

The development theories of the 1950s and
1960s emphasized the role of market failure.
There was confidence in the role of government
to correct market failure, and development
planning was perceived as a mechanism for effi-
cient resource allocation. In Africa especially,
independence marked shifts in the focus of agri-
cultural policies; from industrial export crops to
food crops, and from estate agriculture to small-
holder production. However, since the early
1980s, following the widespread acceptance by
donors of the Berg Report’s recommendation
for economic liberalization and structural
adjustment by the donor community3, agricul-
tural policies in many developing countries
have been substantially modified. Moreover, the
dramatic political reorientations in east Asia
and eastern Europe have led to major shifts in

agricultural policies in these hitherto centrally
planned economies. Finally, the environment
has assumed growing importance in policy
making, especially following the publication of
‘Our Common Future’ (the Brundtland Report)
in 1987, and the Earth Summit in 1992. 

With the implementation of the Berg Report
recommendations influenced by the interna-
tional community, developing country govern-
ment expenditures reduced and the roles of the
private sector and of the NGOs expanded. This
increase in the institutional stakeholders in
agricultural development, coupled with the
expanding emphasis on farmer empowerment,
has complicated the institutional framework
within which policies are analysed, formulated,
implemented and evaluated. It is argued here
that the better understanding of smallholder
farming systems can contribute to the formula-
tion of more effective agricultural policies; both
by the ex post assessment of farm level impacts
of policies; and by better ex ante analysis of the
potential impact of policy alternatives. Evidence
is drawn from case studies and the experiences
of national and international research and
planning organizations. 

This contribution continues with an
overview of the conceptual and operational
frameworks linking farm-level information to
policy making, a review of the process of farm
systems based policy formulation and its evolu-
tion in practice. Operational prerequisites for
effective information flows are identified, and
lessons from ongoing experience discussed.
Finally, the prospects for a farming systems con-
tribution to agricultural policy adjustment are
assessed. 
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5.3 A FARMING SYSTEMS CONTRIBUTION TO AGRICULTURAL 
POLICY ANALYSIS

John Dixon

From a policy analysis perspective, agricultural resource management decisions are concentrated at three
levels: the sector, where government resources are allocated; the village or community level, where com-
munal resources are managed; and the farm-household level, where the bulk of agricultural production
decisions take place.

4. World Bank, 1995. Chile: Strategy for rural areas. Enhancing agricultural competitiveness and alleviat-
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5.3.2 Conceptual framework and operational
strategy

Hart’s contribution (Chapter 3.1) on a concep-
tual framework for FSR applications has
demonstrated an evolution from the original
narrow, farm-level perspective to a hierarchy of
system levels. This embraces both farm and
nation, acknowledging the important interac-
tions between decisions made by the farm fam-
ily and those made by national policy makers.
In many ways this widening of the conceptual
framework mirrors the widening applications,
admittedly almost always ad hoc applications, of
farming systems understanding over the last 25
years. Table 5.3.1 offers a calendaring of the
widening functions for farm systems under-
standing in relation to agricultural policy.

The operational implications of the hierarchi-
cal conceptual framework are clear. From a pol-
icy analysis perspective, agricultural resource
management decisions are concentrated at three
levels: the sector, where government resources
are allocated; the village or community level,
where communal resources are managed; and
the farm-household level, where the bulk of agri-
cultural production decisions take place. For our
purposes, a farm-household system can be con-
sidered a combined farm and family unit, or any
group of such units. Such a grouping is reflected
in one of the many uses of the term farming sys-
tem and, in FSR, is commonly referred to as a
‘Recommendation Domain’. 

The local agricultural production and con-
sumption processes of the farm-households
within a community, together with their physi-
cal environment, sociocultural environment,
and policy and support services environment,
are collectively referred to as an agricultural
system. Just as the crop, livestock and family

components of a farm-household system inter-
act, so each farm-household and agricultural
system is influenced by the state of related agri-
cultural systems, through trade, competition for
resources, social relationships and other ‘hori-
zontal’ links.

There are also numerous ‘vertical’ links
between hierarchical levels; marketing chan-
nels, transportation systems and political
processes which connect farm-households and
farming systems to the local agricultural system
and the agricultural sector. Government pro-
vides some of these vertical links, for example
with the support of input distribution schemes.
However, most of the impact on farm-house-
hold and farm system decisions is created
through the myriad legislation, regulations and
policies which create an external ‘policy’ envi-
ronment. Farm-household or system-based pol-
icy analysis is complicated by the fact that
many of these vertical links are reciprocal: for
instance, agricultural price policy decisions
induce changes in production and consumption
patterns of agricultural commodities, and are
themselves modified in the light of the resulting
production or consumption response.

Making farming systems understanding
fully operational in policy analysis would entail
a process similar to that used in its application
to technology generation and transfer, though
the formal testing of promising policies in the
real world is rarely possible:

● Assembly of secondary information.
● Agroecological zoning and agricultural or

farm system characterization (if not already
established).

● Exploratory diagnosis, using informal meth-
ods, with the identification of constraints
and opportunities.
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Table 5.3.1. Changing relevance of farming systems understanding to agricultural policy.

1970s Early 1980s Late 1980s Early 1990s Late 1990s

Broadening functions
Research *** *** *** ** **
Incorporating extension * ** *** *** ***
Incorporating support services * ** *** **
Incorporating agricultural sector policies * ** **

Expanding stakeholders (beyond farmers)
Public organizations *** *** *** ** **
Incorporation of civil society (NGOs) * ** *** ***
Incorporation of commerce (private sector) * **



● Verification survey (some circumstances
only).

● Assessment of alternative policies (during
implementation).

● Monitoring response to new policies.

The interested reader is referred to Friedrich
and Hall (1989)4 and Dixon (1993)5 for a com-
plete description of these steps.

Little progress has been made in using this
as a comprehensive operational strategy for the

public sector. Its operationalization is bedevilled
by both technical and institutional difficulties.
Technically, there are the well-known problems
of integrating biophysical and socioeconomic
information and, most importantly perhaps, the
question of scaling up; the aggregation of farm-
household information to a meaningful level for
policy analysis. Beyond these technical issues
many facets of the current public institutions
infrastructure present barriers to its operation.
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POLITICIANS
• National
• Local

INTEREST GROUPS/LOBBIES
• Large farmers
• Urban consumers
• Business interests
• NGOs
• Think tanks

NATIONAL POLICY PLANNERS
• Planners ministers of finance
• Central Bank

SECTORAL POLICY PLANNERS
• Senior staff MOA
• Special task forces, committees
• Review missions

SECTOR ANALYSTS
• Planning cell MOA
• Universities, independent institutes
• Economic analysis divisions

FARMING SYSTEMS KNOWLEDGE BASE
• Experience, institutional memory
• Databases, libraries
• Universities, institutes
• Development projects

FARMING SYSTEMS ANALYSTS
• Economic analysis divisions
• Development projects
• Research scientists

FARM SYSTEMS DATA SUPPLIERS
• FSR teams, in research stations
• Ad Hoc RRA & farm survey teams
• Development projects, NGOs
• Extension, other MOA staff
• University field work

Fig. 5.3.1. Common generalized institutional structure.



5.3.3 The existing institutional environment

Figure 5.3.1 displays a generalized but fairly
typical constellation of institutions supplying
and using farm-household data in developing
countries. The model emphasizes the two-way
flow of information that would theoretically be
desirable and the flows represented can also be
considered in a supply and demand framework,
where the upper part of the diagram represents
demand and the lower part the suppliers. While
Fig. 5.3.1 is focused on the major areas of gov-
ernment administration which play, or might
play, a role in the use of farm systems informa-
tion in agricultural policy analysis, as men-
tioned earlier, the number of stakeholders and
the diversity of interrelationships between them
is growing, NGOs now play a significant role.

Although the current strength of links
between these groups varies, the possibility of
several different flows of information are evident.
Senior planners, politicians and interest groups,
dictate the demand for farm-household data in
policy formulation. The numerous institutions
working at the farm-household level, including
government departments, projects and NGOs,
generate a supply of farm system information
which can flow to researchers, policy analysts
and planners who represent an interface
between demand and supply. However, in most
developing countries the total policy analysis
capacity at this interface is quite limited, often
only a few individuals scattered among several
institutions. It excludes senior decision makers
who have little time to devote to such pursuits. 

The principal users of farm-household and
farm system data in a policy design context are
the sector analysts and policy advisors, mostly
located in ministries of agriculture and plan-
ning, or their equivalent. Their clients in turn
are national planners and politicians. These
analysts have a basic minimum requirement for
generalized agricultural statistics, but usually
need additional farm-household and system
data. The nature and scope of this data depends
on the topics needing analysis, the policy and
political agendas, usually determined by the
politicians and senior planners, with varying
levels of influence from special interest groups,
including large farmers, exporters, agro-
processers and consumers, etc. The potential for
the application of farming systems data in pol-
icy is probably greatest for these ad hoc analyses.

In developed countries researchers at universi-
ties and institutes are perhaps the major users
and they are often also the major suppliers of
farm-household data. Politicians and special
interest groups are also sometimes important
direct users of farm-household data.

5.3.4 Changing dimensions of data flows

The information flows from farm system under-
standing and results from farm-household
analyses can be discussed in a supply and
demand context. In many developing countries
farm-household data supply is fragmented and
often uncoordinated6. Typically there are one or
more government departments which are
actively engaged in routine farm data collection
and analysis, the Directorate of Economics and
Statistics in India is one strong example. Very
often, agricultural (and other) censuses are the
responsibility of a non-agricultural department,
whose staff may not understand the intricacies
of farming systems. In addition there are many
ad hoc farm-household system studies. These are
often conducted by research groups or con-
tracters rather than by the line departments
responsible for routine agricultural data collec-
tion. Their resources are usually fully committed
to regular surveys and they often lack the flexi-
bility needed for the organization of field pro-
grammes involving rapid rural appraisal (RRA)
or farming system surveys at short notice. 

A large volume of farm-household and sys-
tem data is also collected separately by exter-
nally supported projects for benchmark,
constraints analysis, and monitoring and evalu-
ation purposes – one well-known example is the
World Bank household survey in the Ivory
Coast. Other major sources of farming systems
information are the FSR teams in research sta-
tions, many of them trained by Consultative
Group for International Agricultural Research
(CGIAR) centres, notably the International
Maize and Wheat Improvement Center (CIM-
MYT) and the International Rice Research
Institute (IRRI). In some countries there have
been attempts to assemble and systematically
assess existing farm-household data for sec-
ondary uses; Food and Agriculture
Organization of the United Nations/United
Nations Development Progamme (FAO/UNDP)
supported one such effort in Nepal, but, in
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general, governments have underinvested in the
compilation and synthesis of farm-household
and farm system information.

The available farm-household data are
transformed by various methods of micro-
analysis or farming systems analysis, very often
by the collecting organizations. The results,
occasionally accompanied by the original data,
may flow directly to sector analysis exercises but
more frequently become part of the farming
systems knowledge bases. These are the accu-
mulated data and understanding of farming
system structure and function held individually
and institutionally, and typically scattered
around various institutions. These are rarely
collected or compiled in a systematic way
because of the lack of capacity for synthesis
and the lack of a common purpose across the
institutions organizing collection.

The 1950s and 1960s saw a growth in the
number and size of government institutions, sup-
ported in part by donor policy, and many of the
institutional and organizational features devel-
oped during that phase persist to this day, despite
the downsizing resulting from structural adjust-
ment programmes (SAPs). Narrow specialization
was a common phenomenon of the rapid growth
in the 1950s and 1960s including institutions
created to focus on specific commodities or par-
ticular development problems. This led to isola-
tion and blinkered information needs, restricting
the demand for farming systems understanding
and limiting the value of the transfer of informa-
tion between organizations. Beyond this, most
policy-making organizations remain highly cen-
tralized. Information flows tend to be top-down,
rather than bottom-up, restricting the flow of
information on farm-household and agricultural
system circumstances which might illuminate
policy design and adaptation, despite the expand-
ing influence of farmer participation, particu-
larly through the NGO sector.

5.3.5 Key areas for change

Farming systems understanding and its applica-
tions are now a common feature of the agricul-
tural research and development programmes of
a great many developing countries. Their charac-
teristics are well known, as Simmonds illustrated
in 19857, although their cost-effectiveness is
debated (see, for example, Anderson 19908 and

Chapter 7.3). The emphasis remains on tech-
nology generation and, perhaps increasingly,
technology transfer. However, the FSR process
is, in principle, directly applicable to agricul-
tural market development, credit provision and,
of particular relevance for this chapter, agricul-
tural policy analysis. This wider role was clearly
recognized by David Norman and Mike
Collinson, two of the founding fathers of FSR,
who considered that ‘FSR … consists of two
thrusts towards increased productivity: (1) the
development and dissemination of relevant
improved technologies and practices; and (2)
the implementation of appropriate policy and
support systems to create opportunities for
improved production systems and to provide
conditions conducive to the adoption of tech-
nologies already available’9. Farming systems
development (FSD), promoted and supported by
FAO, addresses this second thrust10.

As FSR has matured there are increasing
applications to policy, both the ex post evalua-
tion of micro-impacts and the ex ante analysis of
alternatives. However, it remains true to say
that applications remain largely ad hoc. More
coherent use of farm-household system infor-
mation for policy purposes would be stimulated
by changes in four key areas, as follows.

Decentralization
In applying farm systems understanding to
agricultural policy making, lessons can be
drawn from the disappointing experience with
institutionalization of FSR in technology devel-
opment. Many such programmes seem to have
lacked the resources or skills to involve farmers
collaboratively in research planning and
review11. The hierarchical structure of line
ministries and quasi-government institutions
both slows the horizontal flow of information,
and discourages effective communication of sig-
nificant findings of farming systems studies by
junior staff to their seniors12. Efficient use of
farming systems understanding in agricultural
policy formulation would require change in
these aspects of organizational culture. 

In developed countries, farmers’ organiza-
tions and various interest groups provide some
of this information set. In developing countries,
however, where such constituencies have
evolved they still tend to be too weak to dis-
charge this function. The organizational models
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proposed for decentralized planning seem the
most conducive to the use of farming systems
information in policy analysis. For example in
the Andean CONDESAN consortium13

(Consortium for the Sustainable Development of
the Andean Ecoregion) made up of national
research institutions and NGOs, convened by the
International Potato Center, the parallel decen-
tralization of central government functions and
budgets to local governments has provided a
strong momentum to the use of farming system
information in municipal policy formulation.
Information on the farming systems in munici-
pal hinterlands has proved of great interest for
planning in areas such as urban food supplies,
water use and environmental conservation. 

It seems that problems are less intractable at
the level of local government aggregation, and
there is less interinstitutional conflict than
characterizes the narrow focus of traditional
line ministries competing for budgets at the
national level.

Zonation
National policies are too general to provide the
fine tuning required to alter incentives in differ-
ent ways in different farming systems. However,
preceding the aggregation issue are more
straightforward questions of zonation. More
appropriate zoning is required to provide a base-
line for better differentiating producer responses. 

Information for policy formulation is tradi-
tionally and characteristically based on admin-
istrative regions, in line with existing statistics
and implementation realities. Administrative
regions are only serendipitously related to farm-
ing systems and understanding is confounded
when data collection is not organized within a
framework of differentiated farming systems.
There is an ongoing trend towards the greater
use of non-administrative zoning. Thailand, for
example, has delineated agroeconomic zones
for planning purposes14. The National Planning
Commission of India defined 15 agroclimatic
zones and 125 agricultural subzones which are
based in both planning and research-extension
coordination15. In a more participatory
approach, Lightfoot, in 1990, reported on how
farmers in Malawi delineated meaningful land
use zones which provide a framework for agroe-
cosystems analysis and the forecasting of farm-
ers’ responses to alternative policies16. However,

such zonation is by no means universal; many
developing countries lack agroecological zona-
tion, and a further step beyond it is required to
set up systematically defined farm system types
(see Low, 199117 and Chapter 3.1). Moving the
zoning issue forward requires that governments
are convinced of the efficacy of the farming sys-
tem as the basic unit for agricultural develop-
ment in the smallholder sector.

Several recent developments are encouraging
the zoning of agricultural systems and the char-
acterizing of farm-household systems. First, the
prominence of sustainability issues in policy for-
mulation has led to greater attention to natural
resource management, with an obvious link to
agroecological zoning and to management prac-
tices in farming. Second, agroecological zones
have been delineated in a growing number of
countries, and provide a sound background
framework for the characterization and typing of
farm-household systems. For those programmes
focused on production constraints, agricultural
system zones offer an excellent framework for
programme design and implementation. 

Data integration and aggregation
A further technical challenge is the effective inte-
gration of biophysical and socioeconomic data in
characterization, and its sourcing from methods
as diverse as informal participation and remote
sensing. Informal low-cost techniques are usu-
ally applied to develop a sound understanding of
the constraints and potential of the different
types of the farm-household systems designated
through zoning. These techniques include RRA
and participatory rural appraisal (PRA), both
involving the participation of farm-household
members in the identification of constraints and
possible solutions. The sound understanding
gained of the farming systems can also be used as
a basis for simple models of representative farm-
households. These models can also contribute to
improved agricultural policy analysis, in the first
place, by improving the mental images, or
notional models, of farm-household systems –
such notional models form the basis of many
quick policy decisions. Ultimately, once the data
integration problems are overcome, farm-house-
hold system models will be combined to provide
assessments of aggregated impacts of policy
changes, though the techniques for aggregation
still remain a challenge. 
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In practice, the degree of detail and level of
accuracy of notional models is still generally
fairly poor and varies with the experience of the
individual. The differences in depth and detail of
existing knowledge of farming systems tend to
follow a fairly predictable pattern18. Often the
knowledge of production practices and yields of
staple cereals and major export crops is reason-
able, at least for the more accessible areas, major
market-surplus regions and special rural devel-
opment areas. Conversely, production processes
of newly introduced, subsistence or minor activ-
ities are often not well understood by those
charged with policy formulation. Above all, the
knowledge of interactions between system com-
ponents is typically very limited.

The spread of microcomputers will soon
bring farm-household modelling within reach of
most policy analysts. The user friendliness of
1990s spreadsheets, programming software and
special-purpose farm simulation packages
favours much wider use of computerized farm-
household system analysis, though the high cost
of formal data collection remains a problem. 

Two aspects of modelling remain critical:
first, methods for aggregation, second, esti-
mates of the adjustments in the farm-house-
hold system to changes made in the policy
instrument. In practice, it will be advisable for
modelling to be kept relatively simple to main-
tain balance and a system-wide view, and so as
not to unduly tax the limited resources available
for policy analysis.

Data collection and analysis
These issues of data integration and aggregation
cry out for a coherence in the organization of
data sources, and in data collection. Since many
policy changes are made at very short notice
there is often insufficient time for deep analysis.
In such a simple approach a major source of
mistakes is the error of omission. Checklists rep-
resent one way to minimize this danger, particu-
larly when the analysis is performed by a single
individual or few individuals under pressure of
time. The headings in a checklist correspond to
the major social and private goals which are rel-
evant to the decision to be taken, such as pro-
duction, employment, income and stability. The
checklist items under each heading refer to per-
tinent characteristics of the farm-household sys-
tem under consideration.

The use of notional models is an aid to
understanding how decision makers integrate
informal observations with information about
agricultural systems from more formal sources,
based on a repertoire of experience which might
include a few field visits and discussion with
farmers. The checklist and notional models can
be developed in staff workshops ideally, but not
necessarily, supplemented by farm visits.

A formal household survey is sometimes
conducted to verify the conclusions of the
exploratory diagnosis, or to refine estimates of
the prevalence or magnitude of particular
farm-household characteristics. The results of
such surveys might include the extent of
resource degradation, frequency of different
types of crop rotations, proportion of cultivated
land under vegetables, or season feed, labour
and cash-flow profiles. A small sample is pre-
ferred, in order to limit the expense, required
staff and time, and the probable measurement
error. The design of the sample should take into
account the various policy analysis domains.
The survey results also help to elaborate farm
models which can be used to deepen the under-
standing of production constraints, e.g. by the
estimation of resource opportunity costs.

The search for viable policy options is an
important part of the policy analysis cycle, and
farm systems understanding can contribute by
identifying farmers’ views of the feasibility of
options. Each option needs to be assessed
against a variety of criteria including policy
objectives, and the expected responses from
both farm-household systems and the involved
institutions. As the last step of the policy analy-
sis cycle, impact on different farm-household
systems should be monitored and evaluated.
Such assessments need to evaluate the adjust-
ments made to the policy in different farm-
household systems. Both informal and formal
survey methods are useful. 

5.3.6 Prospects for the use of farm systems
understanding in policy analysis 

The policy environment is an important deter-
minant of the pattern and level of agricultural
production, and the rate of technological
change. That farmers respond to price changes
or other modifications of incentives is no longer
seriously doubted, but an understanding of the
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magnitude of these responses and the differ-
ences in the levels of response of farmers oper-
ating different systems are crucial for the
successful design of many agricultural policies.
The likely impact on incomes and production of
particular input or product price policies will
benefit greatly from a careful analysis of the
farm-household and agricultural systems. It is
for this reason that an understanding of farm-
ing systems represents a potentially powerful
complementary approach to existing methods
of agricultural policy analysis. Despite that
potential, it has so far had little impact on poli-
cies beyond research policy.

Farm systems understanding has a role to
play in policy analysis, as a complement to, and
occasionally a replacement for, conventional
methods, under the following circumstances: 

● When aggregate data for time-series or other
analyses might be suspect or even unavail-
able, particularly when dealing with minor
activities, remote areas or very weak
national data systems. 

● When a diversity of heterogeneous farming
systems hinders the estimation of response
to alternative policies without appropriate
disaggregation. 

● Where equity considerations are important
and systems are diverse, complementary
farming systems information will be valuable. 

● Structural change or the rapid flux of poli-
cies are common difficulties in conventional
time series based policy analyses. 

● Decentralized planning often entails in-
depth analysis of farming systems. 

● Minor crops or activities are rarely ade-
quately measured in most agricultural sta-
tistical series.

● Small developing countries may not have the

infrastructure or resources to maintain com-
prehensive current agricultural statistics, but
may get value from field-based farming sys-
tems teams providing a number of outputs,
including information for policy analysis.

Some FSR supporters advocate a narrow ‘tradi-
tional’ role for FSR teams. In 1990, for example,
Posner and Gilbert19 argued that such teams
would be overloaded if other tasks related to, for
instance, natural resource management, water-
shed management and policy, were to be added
to their technology testing work. However, FSR
teams would seem to have the responsibility to
communicate findings with significant policy
implications to policy analysts. Moreover, it is
concluded here that other agencies, including
policy-related institutions, should adopt a farm-
ing systems perspective, though this does not
imply the establishment of separate farming
systems teams in each agency, which would
generally be undesirable.

The principal constraints to wider use of
farming systems data and analyses are firstly
institutional and secondly technical in the
development and adoption of suitable methods.
Key developments in methods are needed to
help the profession realize the potential of farm-
ing systems understanding to complement
existing methods of agricultural policy analysis:

● Integrated agroecological zonation and
farm-household characterization.

● Notional farm-household system models. 
● Policy-oriented RRA.
● Dynamic farming systems analyses. 

Greatest progress would result from the adoption
of a farming systems perspective throughout pol-
icy-related institutions, and improved communi-
cation within and between such institutions. 
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THE CONTRIBUTIONS

Chapter 6 includes country cases on the intro-
duction of FSR into National Agricultural
Research Services (NARS). The case of France is
followed by an example from Senegal in west
Africa and potted histories from eight east
African countries. The contribution on France,
by Jacques Brossier and his colleagues at the
National Institute for Agricultural Research
(INRA) focuses on the only developed country
to have an institutionalized cadre of systems
researchers, making France a world leader in
the application of systems methods at the levels
of the farm and the ‘terroir’ or broader land-
scape. Michel Benoit-Cattin provides a short
history of the Unites Experimentales in Senegal,
an early French initiative in the application of
systems research at the farm level in developing
countries. Willem Stoop and his colleagues out-
line the research programme of the Sikasso
Production Systems and Natural Resource
Management team (PSNRM) of the Institute
d’Economie Rural (IER) in Mali. To conclude
Chapter 6, Stuart Kean and Creasy Ndiyoi con-
tribute potted histories of the development of
FSR in eight countries in east and southern

Africa and offer a synthesis on progress in the
region as a whole.

Chapter 7 looks at three dimensions of the
organization and management of FSR. First
Ann Stroud traces the 20-year history of the
institutionalization of FSR in Tanzania and con-
cludes with an analysis of the reasons for the
slow progress. Stuart Kean and Creasy Ndiyoi,
both national coordinators for the Adaptive
Research Planning Team (ARPT) in Zambia in
their day, contribute an analysis of the influ-
ences of key stakeholders in the adoption and
application of FSR in Zambia. Elon Gilbert, who
participated in the International Service for
National Agricultural Research (ISNAR) study
which collected data on the costs of OFR in nine
countries in the late 1980s, examines the ‘real’
costs of on-farm research (OFR) versus on-sta-
tion research (OSR). Comparisons across coun-
tries proved difficult, and the data were not
published at that time. Though now dated these
are still the only comparative data available.

Chapter 8 includes three contributions on
training in FSR; in east and southern Africa, at
the International Centre for Development-
Oriented Research in Agriculture (ICRA), and

Part III

Institutional Commitment to Farming
Systems Research

EDITORIAL INTRODUCTION
Mike Collinson

Part III of this history addresses institutional commitment to farm systems research (FSR), and con-
sists of Chapters 6, 7 and 8. In the 1970s and early 1980s, public sector institutions were the main
focus for promotional efforts, which came mainly from the international community. However, the
regional histories of FSR in Part IV speak to the growing diversity of institutional involvement, with
NGOs particularly strong in Latin America. This widening involvement of NGOs was also recorded
by Farrington and Bebbington in 19931 when they expressed the view that NGOs are too divided,
have their own constituencies and are too local to create the pressures required for government insti-
tutions to reorient and reorganize. This suggests that support from the international community will
continue to be vital in promoting change in public institutions in many developing countries. 
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on the compilation of a text for FSR training.
Ponniah Anandajayasekeram, initially in charge
of training for the International Maize and
Wheat Improvement Center’s (CIMMYT) east
and southern African network, and latterly with
the Food and Agriculture Organization of the
United Nations (FAO)-operated network under
the South African Centre for Co-operation in
Agricultural and Natural Resources Research
(SACCAR) umbrella, looks back over 15 years of
training for FSR in the region. Richard Hawkins,
anglophone Training Coordinator at ICRA, an
institution providing graduate training in
‘development-oriented research in agriculture’,
examines ICRA’s origin and goals and the evolu-
tion of its operational strategy. Finally, Bill
Shaner gives an account of a global search to
bring FSR best practice together and make it
available as training material to new practi-
tioners and to trainers in the early 1980s.

A COMMENTARY

Interestingly, FSR is a product; first of colonial
independence, with new politicians responding to
constituencies made up from the mass of small
farmers, and second, of international action to fill
the professional void as the old era came to a
close. The accounts by some of the ‘old dogs’ of
FSR in Chapter 2 reflect its predominantly expa-
triate origins. Among these Collinson at CIMMYT
and Harwood at IRRI spent part of their careers
at the two International Agricultural Research
Centres (IARCs) that played major roles in the
promotion of, and capacity building in, FSR from
the early 1970s. Several IARCs established in the
late 1960s and early 1970s, such as the
International Institute of Tropical Agriculture
(IITA) in 1967, the International Center for
Tropical Agriculture (CIAT) in 1967, and the
International Center for Agricultural Research in
the Dry Areas (ICARDA) in 1977, had FSR
explicit in their regional mandates. The Technical
Advisory Committee (TAC) of the Consultative
Group on International Agricultural Research
(CGIAR), itself established in 1971, carried out a
review of FSR across the IARCs in 1977. The
conclusions of the review on the role of FSR
remain surprisingly current some 20 years later.
Ten years before Brundtland, they embrace
environmental and policy linkages, both of which
(re)surfaced as issues in the late 1980s. Some

major conclusions of the 1977 review are sum-
marized below2, including the need to:

● Understand better the problems and needs of
the farmer.

● Improve the efficiency of the agricultural
research process by focusing priority setting
on farmers’ problems, and by designing tech-
nologies with farmers’ circumstances in mind.

● Take into account both the interactions
between technologies and between technolo-
gies and the environment, and thereby
improve the appropriateness of the gener-
ated technologies.

● Ensure that these technologies contribute to
the long-term maintenance and enhance-
ment of agricultural productive capacity. 

● Facilitate the linkages between research and
extension, delivery systems and the farmer.

● Assist the formulation of development poli-
cies and methods which address the prob-
lems of the farmer. 

Peculiarly, it was IRRI and CIMMYT, both globally
oriented commodity-based IARCs with no farm-
ing systems mandates, that led the promotion of
systems-based research to national agricultural
research services. In Chapter 2, Richard
Harwood tells the story of the early days in the
Cropping Systems Programme at IRRI and the
initiation of the Asian Cropping Systems Network
in 1974. The network created partnerships with
national research services for joint activities in
and across countries, and pioneered on-farm
studies, including both surveys and experiments.
As Harwood explains, the Cropping Systems
Programme embraced the social sciences in the
early 1970s and became essentially a farming
systems programme. It was renamed the Asian
Rice Farming Systems Network in 1983. The net-
work attracted 12 country members in its first 5
years and by 1993 had expanded to 16 countries.
The network wound up in the mid 1990s as a
result of changing priorities in both IRRI and the
donor community. 

In 1974 regional programmes were adopted
as a new element in CGIAR strategy and, in
1975, CIMMYT began to deploy staff to regions
ranked as a priority for research on wheat
and/or maize, the Center’s mandated crops. In
east and southern Africa, the Andean region of
Latin America, the Indian subcontinent and in
south-east Asia, programmes were established
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to promote and build national capacity in OFR
with a farming systems perspective (CIMMYT’s
FSR terminology). From CIMMYT’s point of
view there were two objectives: first, to mobilize
its technologies more effectively by improving
national understanding of small-farmer needs,
and second, to channel effective demand from
farmers, through the national research service,
to better shape CIMMYT’s own programmes
and products. The CIMMYT east and southern
African programme, established in 1975, net-
worked formally until 1993 when it was wound
up, though CIMMYT regional staff remain
active in OFR.

Perhaps the largest promoter of FSR was the
United States Agency for International
Development (USAID) with some 70 bilateral
FSR programmes round the world. USAID also
established the Farming Systems Support
Project (FSSP) in 1982. A consortium of 21
American universities, led by the University of
Florida, Gainesville, FSSP responded to and sup-
ported national initiatives in FSR around the
world, with Africa, particularly West Africa, as
a dominant focus. The legacy of FSSP, in addi-
tion to human capacity in FSR in a number of
developing countries, has been a valuable set of
training materials and also the Association of
Farming Systems Research and Extension
(AFSRE), together with the regional FSR associ-
ations in Asia and Africa. A description of these
takes up Chapter 9 of this history. Other impor-
tant promotional and support networks include
International Farming Systems Research
Methodology Network (RIMISP) in Latin
America, described by Julio Berdegué in
Chapter 9. The Semi Arid Food Grains Research
and Development (SAFGRAD) programme for
the Sahel region encouraged FSR in west Africa,
and more recently, the network operated by FAO
under the SACCAR umbrella helped to build
capacity in eastern and southern Africa.

All of these international networks were
donor funded and were parallelled by large
bilateral investments. While USAID was a major
contributor through Title XII grants for country
projects staffed by American universities, the
International Development Research Center
(IDRC), The Netherlands, the Canadian
International Development Assistance (CIDA)
and the Scandinavian countries were also
enthusiastic investors. The Netherlands and

IDRC in particular were appreciated for taking a
longer-term view and their investment contin-
ues. On the multilateral front a survey of World
Bank agricultural research and development
programmes in the early 1990s showed that
over two-thirds included FSR components.
There were hopes that the international and
regional professional associations which formed
in Asia and Africa in the early 1990s, could
take over some support functions, but sustain-
ing them is proving difficult, as donor interest in
FSR has declined. 

INSTITUTIONALIZATION: 
AN ANALYSIS OF THE

CONTEMPORARY ISSUES

Gaining institutional commitment to FSR as a
new stage in the R & D process for agricultural
development has proved difficult in the develop-
ing countries. To date FSR has rarely had a fair
trial in the public domain and performance has
often been weak. The reasons include:

● General institutional failure; public research
organizations as a whole have degraded.

● The expansion of manpower in national
agricultural research organizations was par-
alleled by declining programme funding as
research budgets remained static or even
fell. Operating funds per professional fell
from 40–50% to 10–20% of recurrent bud-
gets as salaries absorbed an increasing pro-
portion. This trend particularly penalized
research in farmers’ fields with its heavy
demands on transport. 

● Early promotion of FSR by attacking the
results of past research helped alienate the
establishment within which FSR teams had
to work. 

● The curricula in university agricultural fac-
ulties, often a direct import from a metropol-
itan university, featured large-scale
commercial agriculture, machinery and
monocrops. Small farmers and their produc-
tion strategies were ignored. Such under-
graduate training distanced would-be
agriculturalists from the realities of farming
in their own countries. 

● Newly graduated young social scientists had
little credibility, particularly with the hard
scientists dominating research establishments.
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● A failure to analyse the institutional implica-
tions of FSR and identify organizational
options for countries in different circum-
stances. 

● The faddism and impatience of the donor
community.

General institutional failure, including the
weakness of research institutions, even in their
classical on-station experimental role, remains
the most pervasive of these reasons.
Institutional stagnation has created an environ-
ment inimical to successful innovation in the
research process. Added to this general weak-
ness is the inherited orientation in institutional
culture: institutions in the ex-colonial territo-
ries often had the characteristics of metropoli-
tan institutions. After independence they were
frequently captured by in-country élites with
lifestyles reflecting their metropolitan counter-
parts. Research institutions were no exception.
Where expatriates had settled in agriculture, as
in many African and Latin American countries,
research institutions were often programmed to
their particular needs as articulate and pre-
ferred clients. Even when local scientists came
to dominate the research establishments, their
training in a metropolitan tradition led them to
identify more easily with commercial farmers,
both expatriate and local, than with the peas-
antry. Any shift in focus to small resource-poor
farmers implied a loss of contact, influence and
prestige for researchers who saw themselves as
the peers of the larger commercial farmers.
Beyond weak management and a culture alien-
ated from the small-farm sector, its lack of polit-
ical appeal has made research an early focus for
budgetary savings. In the face of all this it
would have been surprising if the introduction
of FSR into research institutions had been easy
to achieve, particularly as it required an expan-
sion of the professional establishment to
include the social sciences at a time when bud-
gets were falling. 

Researcher allegiance, mandate and
organization

The need to understand natural processes as
the source of new and better ways of manage-
ment in agriculture has long been accepted as
strategic research. Its wide relevance crosses
country boundaries, for example, underpins the

rationale for the international agricultural
research centres. But it is the applied research
paradigm of identifying prototype technologies
on the basis of a technically ideal commodity
management system which underpins the man-
dating and organization of most National
Agricultural Research Institutions (NARIs). In
such commodity-based institutions, scientists
and managers give their allegiance to their
commodity and their disciplines. The commod-
ity-focused, disciplinary-based research
approach, and the institutional organization to
support it, have persisted.

An exercise used in training in east and south-
ern Africa in the 1970s and 1980s illustrates the
dilemma of the current organization with its dis-
ciplinary and commodity loyalties. In the course
of FSR training, station-based scientists of diverse
disciplines would visit a community of small
farmers. They would be asked to look around a
farm, ask questions of the family and identify
priority problems. The results were easy to antici-
pate; the soil scientist pinpointed physical erosion
or low soil fertility, the breeder poor varieties, the
entomologist bugs, the pathologist diseases and
the agronomist poor management practices.
Subsequent discussion with the farmer and a
group of his neighbours searched out some of
their own priorities which rarely included those
identified by the disciplinary specialists. 

The top-down organization of research and
extension has reinforced the prescriptive nature
of recommendations emanating from the ‘tech-
nically ideal commodity management system’
as the product of the research approach. The
‘have solution will travel’ mentality fostered by
commodity and disciplinary allegiance has been
particularly distorting and damaging at the
local level in pressing changes onto farmers
which they cannot use. The inevitable reaction
has been lowered morale in the extension and
research cadres and lowered political appeal of
the traditional process. It is a history which
highlights allegiance to the beneficiaries as a
more appropriate driver of research culture,
mandate and organization.

As a process with strong beneficiary alle-
giance, FSR/OFR has been criticized by many
research managers who feel it is too costly in
vehicles and operational allowances. It is time-
consuming and potentially expensive due to site
specificity. However, much of the effort put into
its development has been the quest for cheaper
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methods. Qualitative diagnosis from the mid
1970s became a hallmark of FSR. Early on-
farm experimentation (OFE), often conducted
with individual, widely separated farmers
across recommendation domains (RDs) was
risky: if operational funding failed, or roads
became impassable, or researchers were called
to a meeting at a critical time, large losses of
data and efficiency followed. This was one of the
major reasons for the move towards using
farmer research groups3, facilitating clusters
and working with extension or NGO staff
located closer to the farmers. Placing greater
emphasis on farmer management reduced the
need for researchers to be present at critical
moments. As Gilbert shows in his contribution
in Chapter 7, in the late 1980s the costs of OFR
were cheaper than research on the station. With
the use of participatory methods researchers
have devolved an even greater responsibility for
the adaptive testing and subsequent monitoring
to farmers4. The costs of OFE have gradually
been reduced. Based in Colombia, CIAT teaches
farmers to do more formal experiments and
they are successful in obtaining analysable
results interpreted by the farmers themselves. A
CIAT report5 in 1996 estimated operational
costs to be as low as $450 for a set of farmer-
designed, farmer-implemented bean variety tri-
als with 220 farmers across northern Tanzania.

The issue is not really one of costs however,
but of cost-effectiveness and research efficiency.
FSR is not a substitute for the traditional process
but an additional stage to improve its relevance.
The low research efficiency of the traditional
process is well illustrated by an example of rice
varieties in Tanzania. Researchers used their
own and the International Rice Research
Institute’s (IRRI) criteria (yield, pest and disease
resistant, short-strawed, and early maturing)
when selecting varieties on-station; after 10
years’ work potential varieties entered on-farm
testing where most small farmers rejected them
in favour of local aromatic, long-strawed vari-
eties which are more marketable, easier to cut
and produce more fodder and thatch. 

To date most public institutions have not
been penalized for producing products that can-
not be used by farmers, though it is becoming
more widely accepted that a complementary
programme of on-station and on-farm experi-
mentation is more efficient. Farmers must play
a major part in the on-farm element of such a

partnership. Ashby6 suggested that farmers, as
clients, should have a key role in evaluating per-
formance as well as sharing in implementation
and costs. To achieve impact farmer participa-
tion is not enough; who participates, how the
participation is orchestrated in terms of group
organization, and management and leadership
are key elements for success. Managing such
collaborative alliances is another new skill
required in OFR.

FSR as a beneficiary-driven interface

My own preference is for regionally based FSR
teams, each mandated to a designated group of
farming systems. Only such regional deploy-
ment will allow convincing input into develop-
ment programming and policy formulation. The
need is for FSR teams with allegiance to their
communities, diagnosing with farmers and
with an open slate in seeking options for solving
problems and for improving farms. 

Where to locate such teams institutionally
poses a more difficult question. While FSR was
seen in its early, narrow role of adapting out-
put from the local research station to the needs
of local farmers it was almost universally
located in research institutions. For its emerg-
ing wider role this poses a problem. The line
management of departments in public institu-
tions are notoriously blinkered. Partnerships,
even across departments within the same min-
istry, can be difficult. The history of research
and extension bears this out – linkage has
proved problematic even between departments
which operate different parts of what is best
considered as a unified process. The problem
has perhaps not been so much poor communi-
cation between extension and research as com-
monly diagnosed, but poor communication
between farmers and both extension and
research – essentially the one-way traffic so
strongly condemned by Chambers7.

On the face of it, particularly with the wider
FSR role embraced by emerging best practice,
the extension services do offer an alternative
home. Extension is usually organized on an
area basis, much more congruent with FSR
deployment than the commodity and discipli-
nary structure of the research services. There is
a need to give extension greater ownership of
the messages it carries to farmers. And RDs or
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farming systems offer a better organizing para-
digm for extension, and FSR offers a stronger
base from which to influence research program-
ming. Low et al. in 19928 summarized a num-
ber of observations on housing OFR in
extension, saying: ‘Logic, as well as experience
from Asia9, suggests that OFR should be as
much an extension as a research activity’. They
also warn that: ‘Adoption of an OFR approach
in extension implies moving away from pack-
aged recipes towards providing farmers with
options and advice on how to improve produc-
tion. This change in the role of extension not
only requires new skills on the part of the
extension staff at all levels10 but also needs
sanction and support from directors of research
and extension’. Finally, they summarize efforts
to draw closer to the extension services in the
adjacent countries of Malawi, Zambia and
Zimbabwe. In Malawi the OFR teams were
deployed under the control of area-based exten-
sion programmes. Extension managers had
their own view of the role of the teams and
were particularly insistent that diagnosis was
superfluous because they themselves were well
aware of farmers’ problems. In Zambia the OFR
teams included research/extension liaison offi-
cers to enhance information exchange between
the teams and extension. In Zimbabwe after
independence in 1980 the role of Agricultural
Extension Officers (AEOs) at the district level
was redefined to include the adaptation of tech-
nology and the production of appropriate
extension messages for use by field staff. In
1986 a central committee was established,
made up of research and extension managers,
which sought to ensure that on-farm pro-
grammes in research and extension were com-
plementary and that results were shared.
Shumba, in 199411, reported that the commit-
tee in Zimbabwe has been a successful linkage
device. 

Al-Khadi and Galt in 199112 and Almy et al.
in the same year13, reported on initiatives to
draw research, extension and farmers closer
through FSR in an OFR context. Roy, in 1996,
recorded a commitment in Bangladesh to main-
stream FSR into the extension services to
enhance location specificity and ensure that
technologies developed are demand-driven and
client-oriented14. Roy notes: ‘The proposition
that FSR be incorporated in the country’s main-

stream extension services is no longer debat-
able. But the practical approaches and innova-
tions in management required to foster a truly
FSR perspective are yet to be developed’.

Roy’s point is significant. Very little thought
has been given to the organizational and cul-
tural changes which would effectively mobilize
FSR anywhere but within research institutions.
Both Ewell15, as a part of the ISNAR-managed
On Farm Client Oriented Research (OFCOR)
study programme, and Low et al.16 have drawn
lessons on OFR and research extension linkage
from earlier experiences but, given the widen-
ing role for FSR, it remains a yawning gap in
our understanding. These problems have been
compounded by the lack of professionalism in
managing and advising institutions by donors.
There has been little or no analysis of the forms
of R & D organization suited to particular cir-
cumstances of different countries. Hayami and
Ruttan, in 198417, extended their theory of
induced innovation to institutions, and, though
this is credible where farmers are able to articu-
late their needs and expect a response from both
markets and institutions, it is difficult to accept
where farmers have no voice and markets have
largely been controlled through government. In
recent years smallholder empowerment as pro-
moted by the participation movement has
become an important complement to the struc-
tural adjustment pressed on developing coun-
tries by the international community. 

CONCLUSIONS

The traditional approach to applied agricul-
tural experimentation, and the research orga-
nization to implement it, promotes allegiance
to commodities. This has slowed progress in
improving the relevance of research output to
smallholders. Over the last 30 years other fac-
tors have certainly contributed to the persis-
tence of outmoded research paradigms and
organizational forms. The NARIs have faced
crises in both management and finance. Sorely
needed increases in professional manpower
have had to be supported from falling funding.
As salaries have increasingly dominated recur-
rent budgets the operational funds for experi-
mentation have reduced. Beyond this generic
weakening of public R & D institutions, univer-
sity agricultural education, often based on

166 Part III



Western curricula, has failed to come to grips
with the needs of professionals destined to
work with small farmers.

Reforming the professional mind-set is par-
ticularly important and Anandajayasekeram’s
account of the shift from short-course, in-ser-
vice training, to an emphasis on the introduc-
tion of FSR concepts and methods into
university courses at the undergraduate and
graduate levels, offers some encouragement.
Other writers have emphasized the need for cur-
ricular changes in tertiary education in agricul-
ture in the developing countries, including
Doppler and Maurer, in 199318. It is a role that
associated Western universities could pursue
more vigorously.

An increasing number of governments will
likely sanction private sector sponsored
research for subsectors where they have a pro-
priety interest. But public services will continue
to be needed for food crops, particularly those
that do not come onto the market, for fragile
areas, and for natural resource management
more generally. I have to conclude that many
developing country governments cannot afford
to let go and depend on the private and informal
sectors. My own convictions are that public sec-
tor agricultural research will remain vital for
developing agricultural economies with vast
numbers of very small farmers. I do not see an
easy alternative to strategic and applied
research continuing to be organized by discipli-
nary and commodity, but with a change in cul-
ture. I agree with Hall who, in 199319,
highlighted complementarities between the
local organization and community-based exper-
tise and the broad influence and scientific and
technical capacity of government as offering a
natural partnership.

The public sector makes huge investments in
agricultural R & D, and poor governments need
a good return on their scarce revenues. By
improving the effectiveness and efficiency of
these investments, FSR can also improve the
political credibility of the R & D process. FSR
offers a natural interface between public
research and extension in the R & D process for
agriculture, and between public research and
external agencies, NGOs, farmers’ associations
and the private sector, all increasingly involved
in development. These could all draw from an
FSR-based interface that:

● Helps to articulate the needs of farmers to
applied research establishments, whether
public or private.

● Draws down commodity and factor output
proven in the conditions of the local ecology,
relevant to farmers’ needs and selected for its
productivity and plasticity to accommodate
to the local system.

● Moves away from prescription by providing a
basket of choices, made with farmers, which
farmers then assess for themselves, in their
own fields and provides understanding of
local farming as a resource for wider develop-
ment programming and policy formulation.

At least three alternatives to FSR’s location in
the research services present themselves: 

● That FSR is located in the extension service.
Its area-based organization is much easier to
reconcile with FSR than with the commodity
and disciplinary organization of research
institutions. 

● The diffusion function is undertaken
through enhanced traditional farmer-to-
farmer processes in association with FSR
which umbrellas multiple sources of innova-
tion as well as OFE. Extension service
responsibilities are revised to include sup-
port for farmer-based dissemination
processes and the facilitation of input supply,
credit and other services needed to mobilize
innovations as they spread through farmer-
to-farmer contact.

● A new community development paradigm,
in which social scientists play a very wide
role in community interfacing, linking back
to a full range of services from public and
private institutions.

A choice of institutional home will depend on
the promotional strategy which seems most
appropriate in the circumstances of the individ-
ual country. The issue merits further discussion
in Chapter 12, but certainly the findings of the
ISNAR-managed OFCOR study on the linkage
question remain relevant20: the extension ser-
vice should be included from the beginning, not
as an afterthought once results need mobilizing;
there are limits to informal cooperation.
Extension staff resent collaboration with
researchers as an additional, unrewarded bur-
den. Researchers are put off by extension staff ’s
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low motivation and poor management; formal
linkage methods are needed to underpin collab-

oration. These should be visible at each level of
the administrative hierarchy.
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Chapter 6

FSR: Some Institutional Experiences in
National Agricultural Research

6.1 THE SYSTEMS RESEARCH DEPARTMENT AT INRA
J. Bonnemaire, J. Brossier and B. Hubert

Research took leave of its academic methods to keep a group of scientists in the field who gave priority to
organizing for the group involved, rather than for disciplinary programme logic. Their conclusions were
ultimately validated.

6.1.1 Introduction

France is often considered as ‘separate’ from
other industrialized countries due to circum-
stances of history and culture and there are
clear differences in a number of its institutions.
One that is entirely unique in the industrialized
world is the Department for Research on
Agrarian Systems and Development (SAD).
SAD is located within INRA. This contribution
explains why and how SAD was created. We try
to capture the particular French context, draw-
ing some comparisons with the UK and the
USA. SAD’s achievements are outlined, and the
way in which its multidisciplinary culture has
created a new view of some disciplinary issues
is examined. First, we give a brief description of
the INRA-SAD department as it is today.

6.1.2 Defining SAD

INRA employs a total of 8500 staff. It has five
scientific divisions, four of which are physical
environment and agronomy, animal produc-
tion, plant production and agrofood industries.
The fifth consists of the Department of Rural
Economics and Sociology, the Department of
Biometry and Artificial Intelligence and SAD,
which employs just 200 people. These include
100 scientific researchers, grouped in some 15
locations throughout France.

The overall objective of SAD is to study the
practices and processes of development with a
view to:

● Understanding local dynamics, clarifying
which trends result from broad, wide-rang-
ing forces and which from specific and
unusual local situations.

● Analysing how processes of change combine
vertical forces, such as macro-economic fac-
tors, subsector organization and available
technology, and horizontal or spatial forces
such as resource management, organization
of activities and types of cooperative action
and conflict.

Development is examined by studying the
process of technical and organizational innova-
tion, giving priority to two themes:

● Organized action – how knowledge is pro-
duced and shared, and how learning takes
place.

● Territorial aspects – organization of social
groups and networks as well as the technical
systems, ecological structures and processes
that exist within a defined geographical
area.

Inductive approaches prevail based on observa-
tions, case studies, participatory approaches
and modelling. SAD research contributes to the
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joint production of knowledge with groups of
local actors so that they can improve their
capacity to conceive and carry through their
own projects. The research has a strong ex ante
component; current events must be dealt with,
but future events and adaptive behaviour must
be anticipated. Research is organized around
five themes that deal with the processes of tech-
nical change as they affect farms, economic
structures, land use and society as a whole:

● Technical systems and innovations.
● Farm management, and technical and orga-

nizational learning. 
● Means of coordination within subsectors.
● Spatial organization of activities and land-

scape dynamics.
● Territorial aspects and forms of social inte-

gration.

6.1.3 The particularly French context

The long-standing development of systems
research in France and the expansion of multi-
disciplinary research, both of which led to the
creation of SAD in 1979, are linked to the
Higher Schools of Agriculture (Grandes Ecoles)
peculiar to France. In these schools all the
agronomists of the 1950s, 1960s and 1970s
received a background in the three disciplines
fundamental to the study of the transforma-
tion of production systems and agrarian sys-
tems, and which are also central to SAD;
livestock research, agronomy and economics.
Multidisciplinary research in SAD was facili-
tated by this common culture and language in
education. This does not, however, mean that
French educational methods should be repli-
cated outside France to ensure the develop-
ment of systems research. Indeed, the model is
dated. Its multidisciplinarity is limited to the
three disciplines mentioned – not sufficient for
drawing up a systems science blueprint.
Second, in France and elsewhere, there is insuf-
ficient training in multi- and interdisciplinary
approaches. Systems science and constructivist
epistemologies still find it difficult to penetrate
academic circles. 

The French public service tradition
Public service in France, initiated under
Napoleon, is centralized, often technocratic and

has expanded since the 1940s. This mission for
public service, which other countries envy, still
clearly prevails. Created as recently as 1946,
INRA has become the largest public institution
for agricultural research in industrialized coun-
tries. Its creation took place during the recon-
struction phase of the economy, in which
agriculture was seen as an essential com-
ponent. France chose to create large public ser-
vice organizations responsible for areas such as
reconstruction, national security and economic
development.

INRA staff still have a missionary drive for
the cause of farming. This ethos of service for
society has always been one of the fundamental
reasons for INRA’s existence. During a recent
debate about the objectives contracted between
INRA and its supervisory ministries, this
remark was made: ‘In France, those who work
for the state feel a special responsibility. It may
be true we can never be fired, but the main rea-
son people want to work for the state in France
is because there is a sense of honor about public
service’ (IHT, Tuesday 25 June, 1996).

What justifications are there today for such a
large institution devoted to public service? Its mis-
sion for fundamental research is not challenged,
yet INRA clearly positions itself as an institution
involved in applied and objective-oriented
research. For many years, the fragmentation of
agriculture justified INRA, since it was not possi-
ble for farmers, as highly dispersed groups of
actors, to finance ad hoc research. The justifica-
tion today is found in the new demands made by
society. Hence the social contract between agri-
cultural research and the nation now embraces
not only agriculture and agrofood industries but
stretches to consumer needs for quality food prod-
ucts and for protection of the environment and
natural resources. A certain amount of bureau-
cratic self-preservation is involved, contradicting
the systems approach and representing some-
thing of a paradox. Since World War II, in par-
ticular, France has favoured centralized
technocratic procedures for spreading the mes-
sage on modern farming innovations. Research
work on marginal areas and developing countries
follows in this same tradition of public service
and SAD’s research on deprived areas in France
has links with subsequent work undertaken in
the developing world. The SAD department was
created prior to similar research departments

170 Chapter 6



within the Centre International de Recherches
Agronomiques pour le Developpement (CIRAD)
and the Institut Français de Recherche
Scientifique pour le Developpement en
Cooperation (ORSTOM), the French institutions
responsible for research overseas.

The same public service and bureaucratic
tradition stimulated encouragement from the
Ministry of Research through staff incentive
programmes in the 1970s and 1980s. The
same is true of requests from other technical
ministries to set up research teams in order to
solve sociopolitical problems, such as forest fires
in south-eastern France and the economic
development of Corsica. 

6.1.4 Comparative history of French and
British agriculture

Differing agrarian culture and dynamics in
these two European countries resulted in differ-
ent policy approaches to agriculture and differ-
ent research options. In the UK, agriculture has
long been more homogeneous, more profes-
sional and more élitist than in the Latin coun-
tries, including France. Small landholders were
eliminated fairly early, leaving fewer farmers
who were also better trained. And a community
of thought and work has existed between great
landowners and scientific circles and agricul-
tural public servants since the time of Darwin,
the first great cattle or sheep breeders, and per-
haps even earlier. Enclosures had started in the
16th century under the Tudors, with the devel-
opment of towns and the beginnings of the
cloth industry as the driving force of sheep
farming. While this phenomenon stalled during
the 17th century following social unrest and
the Enclosures Edict, the process of agrarian
individualism soon accelerated with the arrival
of the Industrial Revolution towards the end of
the 18th century. 

A class of great landowners progressively
prospered in the UK. Very often they were not
only farmers but also had interests in industry
and other connections between town and coun-
try. These landowners, men of science and pub-
lic service, were accustomed to meeting at the
agroindustrial interface, understanding each
other without difficulty. Similarly the message
passed successfully from the early research sta-
tion to the farms.

In France, the situation evolved in a different
manner1. From the 16th until the 18th and
19th centuries, the conception of the rural
economy, inherited from Latin agronomists,
remained that of a global system very diverse in
its components. Only then, under pressure from
the physiocrats, the British agricultural model
and developments in industry, was emphasis
placed on the role of large farms in the diffusion
of agricultural progress, of capital and profit in
agriculture, or on the need to apply the sciences
to agriculture as well as other sectors. 

The agricultural crisis at the end of the 19th
century and the protectionism that resulted
brought about a radical change in approach.
Small landowners were considered an element
of social stability and many theories about the
social, economic and political advantages of
small farms were expounded. Throughout the
first half of the 20th century, the policy was to
institute development on a cooperative or
mutual basis (credit, insurance, supply and
sales) to give the same economic advantages to
small farms and large farms alike. To give impe-
tus to agriculture, the emphasis was on struc-
tural and organizational change as well as on
techniques and science. 

After World War II, French agriculture
became aware that it needed to catch up, and
the UK was held up as a model. Small French
landowners were expected to contribute to the
reconstruction of the country. The aim was
increased production and reduced costs in order
to satisfy increasing consumer demand and
make manpower available for industry. 

The farm community was, however, much
more diverse, complex and far larger than that
found in the UK. It was impossible for policy to
cope with this diversity or to deal directly with
the multiple situations involved. With the help
of the agricultural union movement inspired by
the Catholic Church, and a resurgence of pre-
war ideology on progress in agriculture, the
prevailing rationale favoured setting up inter-
mediate technostructures to help farmers orga-
nize themselves and help each other through
cooperative groups. ‘Development’ occurred
when farmers compared techniques and results
with their neighbours. Technical progress and
its diffusion, although fed by scientific knowl-
edge, remained mainly endogenous to the farm-
ing sector due to the predominant dynamics of
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local groups of farmers. As a result, the farm
has always been viewed as a holistic system.

Small landowners in France were more
numerous and had less training than those in
the UK, and most were imbued with Catholic
ideology on productivity, which put the empha-
sis on mutual help and collective action for col-
lective social betterment. In addition, France is
the only country with a strongly centralized
system among European countries possessing a
‘farming’ culture. It was not surprising, there-
fore, that as early as the 1950s, France gener-
ally gave priority to an agricultural
development approach that was more ‘techno-
cratic’ and institutionalized than in the UK.
There, short-cuts for transferring technical
knowledge already existed, and it was created or
taught directly to a network of agricultural
enterprises which were more homogeneous,
less numerous, more technically up-to-date and
better linked into the market economy. One UK
example was the former Milk Marketing Board,
which monopolized the distribution of small
bottles of milk to houses by direct sale. 

6.1.5 The USA: emergence of
non-institutional systems research

Multidisciplinary systems research into com-
plex farming systems is without doubt more
recent in the USA. Beginning at the end of the
1980s, new areas for systems research are now
shooting up everywhere2. This is not an orga-
nized phenomenon, but trends are being set
and certain questions and approaches are
repeatedly cropping up: erosion, pollution, sus-
tainability, participatory approaches, the
involvement of actor-groups in the research,
and so on. The teams involved still have little
contact with the AFSRE. 

At present in the USA, several terms are
used to define new ways of farming: sustainable
agriculture, low input agriculture (LIA), low
input sustainable agriculture (LISA), low exter-
nal input sustainable agriculture (LEISA), alter-
native agriculture, regenerative agriculture,
organic agriculture, profitable agriculture and
clean environment (PACE), best management
practices (BMP) and agroecology, to name just a
few. There is some ambiguity and confusion
concerning the concepts behind the various
terms, some of which have political, even ideo-

logical, implications making them difficult to
clarify. Local organizations increasingly request
research and stimulate response by providing
the necessary support. 

In France the decision was to institutionalize
interdisciplinary and holistic research as INRA-
SAD. In the USA the choice was to create ad hoc,
flexible centres in the land grant universities.
Sometimes the impetus for such initiatives
comes from outside the university. For example,
the Leopold Center of Iowa State University was
created by the State of Iowa, possibly against
the better judgement of some at the university.
The aim is to give administrative and logistic
flexibility so that concrete problems can be
solved more easily despite the rigidity in the dis-
ciplinary subdivisions of the university system.

6.1.6 The origins of, and reasons for,
the SAD department within INRA

Holistic production systems between the 16th
and the 19th century have always been the
subject of traditional studies in rural economics
and agronomic science in France. Brossier, in
19873, noted that, as far as Anglo-Americans
are concerned, the development of the farming
systems concept is more recent and is con-
nected with research and development in devel-
oping countries. In the USA for example, the
tendency has been for teaching on narrow dis-
ciplinary lines, creating a top-down chain from
laboratories to users. The USA based its agricul-
tural progress on considerable scientific invest-
ment, focused at first on genetic research such
as the creation of strains and varieties that were
highly productive – and highly consuming of
inputs – and simply distributed to farmers. 

In spite of Borlaug and his Nobel Prize, the
repeated failure of attempts to develop agricul-
ture in developing countries finally convinced
Anglo-American researchers, a prevalent group
in the international organizations, of the
importance of production systems concepts and
the use of FSR-E methods for rapid diagnostic
assessment and adaptation of improvements for
potential users.

Preliminary interdisciplinary research
At its inception in 1946, INRA provided back-
up for the reconstruction and modernization of
French agriculture with production growth as a
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clear objective, and, as per the American model,
complete trust in research. Research would pro-
duce techniques to be diffused to an élite group
of productivist smallholders, cooperatives and
mutualists who would then set an example to
the groups as a whole. There was, therefore, a
need to synthesize the knowledge produced at
the farm level, to make it accessible by the vari-
ous types of regional agriculture. In 1959
INRA, as the research institution of a central-
ized state, decided this mission could be
achieved by creating a special structure to han-
dle the Application of Research to Extension
(SARV), equipped with experimental farms for
the purposes of synthesis and demonstration.

Soon afterwards the close relationship exist-
ing between the government and the farming
profession led the latter to take responsibility for
extension. Thanks to the green laws (1960 and
1962) which gave priority to economic organi-
zation and structural policy, this soon became
‘Agricultural Development’. Financed by
parafiscal taxes on products, it aimed at the
redistribution of means among regions, produc-
tion sectors and types of public. In 1964, the
Experimentation and Information Service (SEI)
took over SARV’s organization of information
transfer from INRA and research at the inter-
faces insufficiently addressed by disciplines. 

Little by little, given the divergence between
technical advice and agrarian situations4, the
increasing numbers of specialists at INRA felt
the need for a broader approach. Researchers,
many of whom retained a farming culture
owing to their social origins and training,
became progressively aware of the problem
through experiences of marginal areas and
teacher-researchers. Hence, the first research
work undertaken by the SEI had three objectives:

● The diffusion and adoption of technical
innovations.

● The pooling of new knowledge from individ-
ual disciplines at the farm level.

● To make appropriate responses to farmers’
needs across the diversity of agrarian situa-
tions.

The Cooperative Research Programme carried
out in 1963–65 on the high livestock farming
plateaux of the Aubrac area in the Massif
Central (RCP Aubrac), set up by CNRS, ethnolo-
gists and museologists, together with INRA live-

stock researchers and agronomists, was a criti-
cal experience5. Livestock research and eth-
nosocioeconomic research was confronted with
the collapse of a traditional, very complex pro-
duction system due to economic crisis and the
irrelevance of modern techniques. Research
took leave of its academic methods to keep a
group of scientists in the field who gave prece-
dence to organizing for the group involved,
rather than for disciplinary programme logic.
Their conclusions were ultimately validated.

The French rural economists, like the agron-
omists and livestock researchers close to the
modernization process, quickly became aware
of its other side; the difficulties of deprived
areas, economic slippage of certain categories
of smallholders or of certain production sys-
tems. The SEI researchers, upholders of both
the traditional INRA research approach and of
the novel SEI approach, undertook a series of
research projects in the early 1960s to study
‘regional potential’ to identify how technique
and environmental diversity affected yield6.
Until 1970 these projects focused on the obsta-
cles to technical progress, but were then redi-
rected towards the production conditions and
choices of farmers – individual farmers at first,
and thereafter within continuous land areas
using the notion of the local agrarian system7.
Hence in Corsica the concept of ‘system of prac-
tices’ emerged to describe a technical and eco-
nomic operation – a situation in which
practices were stable and farm structures vari-
able!8 In the Causses area, the limestone
plateau where Roquefort cheese is produced,
genetic and other researchers working at the
Toulouse centre had to balance the constraints
of system intensification, enhancing land areas
of great diversity, and reconciling the logic of
different disciplines and pluridisciplinary pro-
grammes.

The teacher-researchers of the Universities
of Agronomy (Grandes Ecoles) played a decisive
role in these initiatives, particularly as they
wished, above all, to train for action, enjoying
more freedom than the researchers at INRA
with its academic needs in specialized scientific
production. At the same time, under the pres-
sure of teacher-researchers such as Henin and
Sebillotte, agronomy itself diversified its
approach, placing the emphasis on aspects such
as quality, field observation, physics and, above
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all, a model integrating different branches of
knowledge where the farmer and his decisions
had their place. Henceforward, agronomists
studied objective-orientated operating systems
made up of plant community, soil, climate and
human activities, together with their interac-
tions. In 1980 the French government created
two research teams for missions in south-east-
ern France and in Corsica to bring research
closer to the action in areas where a dual prob-
lem existed – forest fires and the development of
livestock farming. These teams, faced with the
complexity of the local production systems, and
also with action in a socially accepted FSR
approach, found themselves in the newly
formed SAD.

Because of their contact with economists
and agronomists, but above all with field reali-
ties (particularly as a result of experience in
developing countries), livestock researchers
have progressively developed a certain number
of approaches on applied livestock systems at
different organizational levels. As for the econo-
mists who contributed to the creation of this
research trend, they find themselves at the junc-
tion of several schools of thought:

● Company economics applied to the farm and
its management.

● Economic modelling (using linear program-
ming) firstly used to normative ends and
thereafter to analytical ends (underpinned by
the postulate of overall farmer rationality).

● Studies of agriculture compared on various
regional levels in France and worldwide.

● Promotion of the agrarian system concept
after Dumont.

A large number of farm typologies based on
farmer projects and situations have been devel-
oped with a view to grasping more fully the
diversity of agriculture. Beginning with a study
of the obstacles to adopting technical progress,
the teams of researchers analyse farmer deci-
sion making, farm functioning and the paths
taken to implement change. The analysis of
farmer practices (which, why, how, with what
results) has proved to be essential in this analy-
sis of farms. Increasingly this minute analysis of
farms goes hand in hand with a more holistic
approach to the small regions involved, the ter-
ritorial and social dynamics (lands, farmers,
landscapes or Pays, Paysans, Paysages). 

Converging experiences, institutional
incentives and systems analysis

Experiences in France and in developing coun-
tries were being refined and were converging to
create a multidisciplinary systems approach to
research in farming. The Ministry of Research
encouraged this movement as early as 1968
with successive scientific committees working
on a widening field of study. Exchanges were
increasingly promoted with other research
organizations, particularly the CIRAD and
ORSTOM, active in developing countries, result-
ing in parallel study experiences.

By the beginning of the 1980s, this research
work was gradually organized around the sys-
tems concepts which represent the three episte-
mological origins of the SAD: Simon and his
theory on optimal decision and procedure ratio-
nality, Piaget and his constructivist epistemol-
ogy as a basis of learning theory, and Morin
and the paradigm of autoecoreorganization in
modelling complex systems. The theoreticians
of systems modelling, including Le Moigne in
19909, also made important contributions.

At the heart of our own scientific field, con-
tributions by Sebillote in 1974 on the relation-
ships between agronomic science and
agriculture, by Petit in 1975 and 198110 on the
theory of adaptive behaviour, by Osty in 1978
on the family–farm system11 and by Teissier in
197912 on the relationships between practices
and techniques, all demonstrate the interest in
this approach for research into farming activity.
Management science made its official debut in
1983 when a specific section was created at the
CNRS.

As all this scientific thought and experience
accumulated a need arose for an appropriate
support structure, leading to the creation of
SAD at the end of 1979, staffed by about 50
researchers. Its initial field of study was the
implementation of a common research
approach which saw farms as managed
systems13. The approach had internal coher-
ence, a specific objective, included descriptions
of the way practices were used, insertion in a
local environment and in a system subsector,
homogeneous grouping using typologies and
the inclusion of both spatial and temporal
dimensions. Recourse to systems analysis and
to modelling, and the similar scientific thought
on this subject are elements of unity between
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research at different scales and between
research by different teams.

The approach can be interpreted as an
enlargement of agronomic science in which
agricultural activity is analysed in its geograph-
ical, economic and social context. Study of agri-
cultural activity, starting with the basic unit
that one farm represents, led to the identifica-
tion of guidelines for research into the systems
used based on the ‘technical facts’ of farm prac-
tices and how these were implemented14.

6.1.7 The SAD interdisciplinary culture and a
new look at disciplinary issues

The science in which SAD is involved concerns
the dynamics of farm activity, giving priority to
the study of technical skills because of their bio-
logical, physical and human ramifications, their
organizational implications and their social rel-
evance. In research oriented to development we
have become interested in technical systems for
two reasons:

● They are action systems, elaborated by social
groups to affect the world; which means that
they are particularly relevant subjects for
our research.

● For their theoretical side: technical systems
are central to the relationships between
social groups and the physical and biological
environments in which these groups wish to
act, and have at once social, symbolic and
physical ramifications.

The study of technical systems enables these
different dimensions of human activity to be
examined simultaneously, especially the rela-
tionships between culture and nature. 

Interdisciplinarity is necessary for the study
of technical systems due to the separation of
sciences into distinct disciplinary fields of
knowledge. This is different from the knowledge
that comes from action which is nearer to tech-
nological science, a research field calling upon
physics and biology, technical sciences and
social sciences. Technology gives particular
scope to multidisciplinary methods. 

Between the aspects of nature studied by the
biological sciences and the aspects studied by
traditional economics, the organization of
social groups in their environment is a
neglected field. Within this field we give high

priority to the study of technical systems cre-
ated for the development of these groups, and
thus undergoing constant change. Different
approaches are needed to exploit this field.
Disciplines such as anthropology, sociology and
management collaborate with biological disci-
plines (ecology, genetics) and technical disci-
plines (agronomy, livestock research) in the
study of ‘hybrid’ or ‘borderline’ subjects also
important to the farmers and technicians with
whom we work. This new approach results in
new questions being put to the traditional disci-
plines; for example product quality can no
longer be limited to biotechnical aspects but
also needs to be considered as a wider social
construction. Water quality, for example, does
not only depend on soil, subsoil and input char-
acteristics, but also on the type of plant cover
and the farming practices used. 

The fragmentation of livestock research sci-
ences which has arisen from detailed work on
biological mechanisms, best synthesized as
physiological functions, means that new ques-
tions are being asked about the herd and its per-
formances, or an animal’s lifetime performance.
These are facets of management for the live-
stock farmer and must be formulated and han-
dled as scientific topics. Similarly the study of
pastureland, especially on heterogeneous terri-
tory, can result in a review of approaches to
animal feeding. The concept of permanent
adjustment between input and needs must be
put behind us, along with traditional concepts
of digestibility, nutritive value, individual ani-
mal behaviour and feeding efficiency, giving
way to a management approach using concepts
of new plants or new pasture areas, appetite
activators, ‘menu’, land configuration com-
pared with herd size and the variety and time
span of micro-climatic conditions. It is an
admission that pasture management creates
the value of the pasture resource, as Meuret
pointed out in 199615, it is just as sentence and
context give words their meaning! 

Similarly in farm production economics, SAD
studies have highlighted the importance of cash-
flow practices, leading to their being researched
in their own right. Multidisciplinary activity was
essential to stop economists working alone and
pluridisciplinary activity stopped them working
solely with traditional economic flows based on
theoretical principles totally different from the
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everyday reality of actual farms. It became essen-
tial for management economists to work on iden-
tifiable cash and monetary flows as well16.

Most economics researchers involved in this
systems science adventure are not satisfied with
certain principles of economic theory, particu-
larly production theory. Production theory was
the first effort to create a model representing
producer behaviour, but research work of sev-
eral systems teams have shown its limitations in
understanding farmer behaviour and activity.
For these research teams, ‘the company’ is not
an abstract entity in micro-economics, but is the
subject of, and the participant in, the research.
These findings have resulted in the creation of
new models within the theory of adaptive
behaviour17, or action models18. The research
approach adopted by SAD has, in short, offered a
new look at traditional disciplinary tenets.

6.1.8 Conclusion

The institution of this field of research within
INRA has given greater visibility to the sciences
of complexity. SAD is founded on the interdisci-
plinarity of natural, technical and social sci-
ences, and their interface with training. Its
scientific field has been built on the study of
technical systems which incorporate biotechni-
cal and social dimensions. SAD researchers feel
that they have an essential role to play in ‘inno-
vation networks’, where the different view-
points of actor-groups converge, where mutual
learning takes place and where know-how is
elaborated and combined.

The interdisciplinary experience of SAD does
not aim to create a new disciplinary field
(though we are well aware that at least 40 years
are necessary for the creation of a new scientific

field!) but it has given itself the task of legitimiz-
ing and validating a research culture which
gives priority to relevance rather than academic
excellence in the strict sense of the term.
Validation indicators come from the constituent
disciplines working as a group, and from the
field, culminating in an overall management
approach. Thus the department is not caught
up in discussions where aspirations to exclusive
academic excellence override the research pri-
orities imposed by the needs of French farming.

The fact that our work was initiated on the
farm level, then widened to include technical
innovation in the overall development process
at the level of the landscape and social and eco-
nomic organizations, means that it is easy for
SAD to conduct a dual dialogue and engage in
indispensable partnerships with disciplines
ranging from biotechnical to social, and with all
actor-groups involved in development. 

The systems approach means, above all, an
attitude and methods of working with col-
leagues and other partners. The example of
multidisciplinary research carried out on water
quality, agricultural practices and changes in
farming and agrarian systems is a good illustra-
tion of collaboration between disciplines and
can be examined in Chapter 11. It is vital to
emphasize the importance of collaboration
between research institutions. It is not sufficient
to state that objective-oriented research cannot
exist without the systems approach: the
approach must be promoted and explained and
its usefulness made plain. The fact remains that,
within an institution such as INRA, collabora-
tion between an interdisciplinary department
and other departments organized around spe-
cific disciplines can never be taken for granted,
and is by definition an on-going challenge.
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6.2.1 The political and institutional background

In 1968 the National Centre for Agronomic
Research (CNRA) at Bambey in Senegal broad-
ened its research agenda by beginning work in
two groups of villages located in the south of
the groundnut growing basin in the Sine
Saloum region. The Kumbija Unit was located
near Kounghel in the Department of Kaffrine,
and was, in 1970, made up of 13 villages with
1972 inhabitants and 229 farms on 5600 ha of
land. The Ciise-Kaymor Sonkorong Unit com-
prised of the two large villages of Ciise-Kaymor
and Sonkorong located in Medina-Sabax in the
Department of Nioro du Rip, with 1465 inhabi-
tants and 131 farms on 4500 ha. These became
known as the experimental units (EU). 

In the 1950s and 1960s the CNRA had
already been involved in initiatives in peasant
farming areas. There had been a soil regeneration
operation in Thienaba stimulated by rural econo-
mists1 and the groundnut experimental block at
Boulel north-east of Sine Saloum, set up to link
the colonization of new land in the Mouride area
with agricultural mechanization. Boulel was
widened into a Secteur Expérimental de
Modernisation Agricole (SEMA), an experiment
in modernization, with participating farmers
offered a plan for intensification based on research
technologies and the use of cattle traction.

Although this move away from the research
station and its artificial context went back some
time, it was still the exception rather than the
rule in agronomic research circles. The move
off-station was accelerated in response to three
factors: the extremely slow pace of adoption of
technologies coming from research2, the criti-
cism that research was ‘ivory towered’ and the
perception that research was controlled by for-
eign capitalist interests concerned only with
export crops.

Agronomy history
The groundnut experimental station set up in
Bambey as early as 1914 had a responsibility

for the whole of French West Africa. It evolved
into the Centre for Agricultural Research in the
Sudan zone in 1938, and into a federal centre
for agricultural research in 1950. Agronomy
research was managed by the French Institute
for Tropical Agronomic Research (IRAT) until
1975, when it was taken over by the Senegalese
Institute for Agricultural Research (ISRA).

With independence, Senegal inherited the
facilities, the staff and most of the lessons learnt
from this research. These included varietal
development in groundnuts, but also animal-
drawn agricultural equipment, improved food
crops, the use of mineral manures and methods
of land preparation. Agronomic research was
redeployed within Senegal, using the agricul-
tural services’ regional stations and setting up a
network of testing sites called Support Points for
Pretesting and Multilocational Experimentation
(PAPEM – Points d’Appui de Prévulgarisation et
d’Expérimentation Multilocale). This network
supported experimentation on combinations of
techniques on large sized plots for particular
farming systems. Farming models were studied
first on paper and then life-size in the stations
and in the PAPEMs.

These ‘farming units’ were run in conjunc-
tion with so-called disciplinary component
researchers and resulted in research technolo-
gies that had been evaluated in a local context
and were interrelated. The approach, initially
restricted to organic production methods using
cattle traction, was broadened in the 1970s to
include animal-breeding, mechanization and
even irrigation using bore holes. Researchers
working both at the multilocational sites and at
the farming units on station were aware of the
importance of socioeconomics and worked with
‘peasant farmer correspondents’. It was hoped
the peasants chosen for this role would be open,
receptive and so on. In fact, they were represen-
tative of a minority owning large areas of land,
earning significant non-agricultural income.
They were, however, more open-minded, usually
as a result of experience of urban or military
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life. While this bias in collaborators accounted
for some of the programme content there is no
doubt that the development as a whole was fun-
damental in recognizing peasant farmers as val-
ued collaborators in research.

A socialist-inspired context
The launch of the EU project in 1968 by agro-
nomic researchers makes sense only with an
understanding of the political and institutional
context of the times. Independent Senegal inher-
ited an economy entirely dependent on exported
groundnuts, a crop developed by the colonial
administration since 1850. The new political
order, socialist in tendency, sought to free itself
from this dependence and underdevelopment. In
agriculture the aim was a wide network of coop-
eratives managed by peasant farmers themselves
but operating within a planning system run by
the State. Initially the State assumed direct
responsibility for the agricultural sector, restruc-
turing and strengthening its administrative
apparatus. This included the establishment of
rural development and cooperation services.

One of the most interesting structures in this
new ‘development administration’ was the
Centre for Comprehensive Rural Expansion
(CERP) which brought together staff from all
the technical public services; agriculture, live-
stock, cooperation and rural extension at a local
level. This team’s role was to ‘raise awareness’
among the farming population, train extension
workers within it, help get cooperatives working
properly and promote grass-roots development
units embracing groups of villages. It was
planned to give these units responsibility for
land management and they were explicitly
referred to in the law on land nationalization
then being drafted. 

Thus the colonial ‘cash cow’ economy was
replaced with economic planning, public tech-
nical assistance and marketing agencies
required to service the nascent cooperative
organizations. 

The State’s assumption of responsibility for
agricultural development failed to yield spectac-
ular results. 1964 marks a turning point in
Senegal with a change from grass-roots devel-
opment and agricultural extension work,
towards agricultural development by project.
The Yaounde Convention, signed that year,
caused a 25% fall in the price of Senegal

groundnuts as a result of the loss of the pre-
ferential rate given by France. It was hoped to
compensate for this loss in income by an
increase of 25% in the volume exported to be
achieved by disseminating technical recommen-
dations from agronomic research. Responsibility
for managing this vast operation, known as the
‘Millet–Peanut Productivity Project’, was given
not to CERP but to the Société d’Assistance
Technique at Coopération (SATEC), a French
public company providing technical assistance
and cooperation. This company was also
charged with setting up a national agricultural
extension structure, SODEVA, and the training
of the Senegalese staff who would take over its
management.

Agronomic research initiatives
Agronomic research, as we have seen, was well
established, forceful and controversial, with its
very controversy stimulating a strong dynamic.
When the second development plan was being
drawn up in 1964 with the goal of regionaliza-
tion, research bodies proposed that it should
work at the level of village cooperatives to fully
integrate the socioeconomic dimension of farm-
ing problems. The suggestion was that inte-
grated regional development activities (ARDI –
Actions Régionales de Dévelopment Intégrées)
be devoted entirely to cooperative development,
first at the level of pilot cooperatives, then
extending to the whole of a homogeneous area,
the development unit. These initial proposals
were rejected, but in 1968 IRAT was able to
relaunch the proposal, barely modified, for EUs
to replace the ARDIs.

1968 marked the first deadline of the
Millet–Peanut Productivity Project. It was also
the date of the proclamation of a new ambition
for Senegal: to join the industrial era by the year
2000. The research institutions reaffirmed they
had the technical knowledge to break the exist-
ing constraints in the Millet–Peanut
Productivity Project and to increase peasant
farmers’ income beyond the target set by the
political administration, provided that all con-
cerned accepted that the traditional farming
environment would change.

The mass extension programme had a signif-
icant impact, though the way had been pre-
pared by the earlier efforts of agricultural
services, provident societies and mutual societies
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for rural development. Traditional farming was
no longer hand tool farming but rather light
yoke farming using donkeys and horses. The
uptake of inputs, such as equipment, seeds and
fertilizer, could not meet the production targets.
The shortfalls led some staff to popularize cattle
traction and more intensive production tech-
niques. In doing so they were in effect imple-
menting a systematic, life-size test of the
proposals for intensifying farming systems
which had been drawn from agronomic
research since the late 1950s.

Thus the EUs emerged in a particular politi-
cal and institutional context, which was not, by
its nature, replicable. While the project provides
a very useful experience in research and devel-
opment of production systems, its uniqueness
means it cannot be adopted as a model for
research and development.

6.2.2 Implementation of the EU project

Project objectives
The objectives formulated by R. Tourte in 19683

were essentially the same as those used by
industrial product manufacturers to identify
and meet the needs of consumers.

● The relevance of technical and economic
data from experimentation should be tested
by application in intensive production sys-
tems at full-scale under real life conditions.
Natural potential, development objectives,
economic conditions, existing assured
income and the farm’s opportunities should
all be considered.

● Working under actual production conditions
the project should identify which technical
and socioeconomic innovations farmers can
be advised to adopt.

● The project should understand the con-
straints to the spread of technical progress
and the stimuli which might be used to over-
come these.

● The project should better understand the
real possibilities.

● The project should seek a progression of
steps in innovation from traditional to inten-
sive production systems.

The level of intervention chosen was the
cooperative. This was in line with political
thinking but it was also because the coopera-

tives had exclusive rights both in product mar-
keting and in supplying inputs on credit. For
the first two units the research institution
opted for a region which was favourable from
most points of view; rainfall, population den-
sity, agricultural potential and diversification
opportunities. The same area had also been
chosen as a test site for cattle traction within
the development plan and was the first area for
intervention by the nascent SODEVA. Two unit
locations were selected to introduce a degree
of variety for this first experiment. The origi-
nal plan allowed for several pilot units, but
these were curtailed, leaving one EU per main
ecological zone.

What was extended
The recommendations made to peasant farmers
within the EUs varied over time and were inter-
related to a greater or lesser degree. They
included intensification practices: manuring,
land preparation, ploughing in organic mater-
ial; and land improvement practices: removing
tree stumps, hedge planting, restocking woods
and the extension of new crops – first cotton
and then maize. Intensification practices
involved the use of seeds, fertilizers and agricul-
tural equipment provided on credit through the
cooperatives. For extension purposes practices
were organized into ‘The Ten Commandments
for Land Improvement’, relating to either fields
or farms.

● Land improvement (LI)
Preconditions

1. Plots grouped, field cleared of stumps,
field treated with phosphate.

2. Field capable of being put under LI. 
3. Farm capable of being put under LI.

● For a farm within LI
Equipment

4. Heavy equipment. 
5. Bovine traction.

Annual rules
6. Seeds of improved varieties. 
7. Heavy use of manure.
8. Ploughing at the end of the cultivation

cycle.

Applied over several years
9. Rotation. 

10. Tree planting.
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The Project Mechanisms
Mechanisms evolved over time in the light of
changing content and the human and financial
resources available, but always included an
extension and a research programme. The
extension programme role was to popularize
techniques among the peasant farmers and to
organize supplies. Weak management in the
cooperative system resulted in an extension ser-
vice preoccupied with ensuring inputs were
available. In each unit, there was a senior agri-
cultural (or livestock) technician, assisted by
agricultural or livestock deputies. These were
the field staff working locally alongside the
peasant farmers. Initially these staff were
recruited from the Millet–Peanut Productivity
Project, the same cadres who had initiated and
implemented the cattle traction project. This
gave continuity in the approaches used with the
farmers, including group demonstrations in the
field, tests, home visits and training sessions.
Originally, the units were headed by the profes-
sional in charge of technology transfer at the
Bambey CNRA who had been responsible for
the multilocational experiments. The Project
rapidly became more individual and autono-
mous after management was transferred to
Kaolack in 1973.

The research programme supported
researchers working full time on the project
with their own staff. Until 1978 this included a
socioeconomic unit, responsible for analysing
farm performance. In 1971–72 an anthropolo-
gist joined the team to work on the social struc-
tures of the Wolof population of the Salum. A
land organization unit operated from 1974 to
1977 and in 1978 a land improvement and
conservation research unit was created.

A range of agricultural researchers were
involved in a complementary way on a more ad
hoc basis, using resources provided by the pro-
ject. These were researchers from both inside
and outside Senegalese agricultural circles.
Trainees also worked on defined aspects within
the framework of the scientific problems identi-
fied by the permanent team. Various Senegalese
and foreign organizations were called in to
address particular technical issues in soils map-
ping, agrostology, parasitology, demography
and nutrition. Outside support was also sought
in activities such as cooperation, literacy and
welfare but proved unsatisfactory in these more

general areas. Any successes were due to the
initiative of motivated individuals, but it was
practically impossible to sustain the interest of
the institutions involved and there were no sig-
nificant long-term results.

Research carried out in the EUs
There were four main areas of research:

● Work on understanding the physical and
human environment, including soils, nutri-
tion and health, agrostology and Wolof eth-
nology.

● Measurement and analysis of the agronomic
and socioeconomic efficacy and feasibility of
the agricultural techniques extended to farmers. 

● Studies of traditional livestock breeding and
its improvement.

● A variety of socioeconomic studies, includ-
ing how the agricultural farm operates,
extension methods, the cereal deficit of the
region and women in development.

Researchers also pursued other activities that
had been included in their original proposals
aimed at enabling the adoption and dissemina-
tion of innovations. These included work with
the cooperatives on accounting records and on
their more democratic organization. This meant
setting up grass-roots groups, broadening the
cooperatives’ activities into marketing cereals,
retail and spare parts stores, setting up a live-
stock breeding section, recruiting a permanent
store-keeper responsible for weighing, and
teaching farmers to read and write. Despite the
goodwill and determination of the project
extension workers these activities had few
tangible results, though their efforts brought a
better understanding of the problems of agri-
cultural development.

Research also had to provide a wide range of
services for the units, beyond those in their orig-
inal proposals: 

● The sale of spare parts, agricultural tools,
seeds and chemicals.

● The sale on credit of particular pieces of
agricultural equipment.

● The construction on credit of drying screens
and silos to store cereals.

● Setting up and managing a mechanization
unit for threshing cereals and separating
maize grains on the farm.

● The supply of veterinary services.
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With the breakdown of the national supply
organizations, these activities absorbed a great
deal of staff energy. Activities to promote
women were also initiated, which included
reducing their agricultural workload, diversify-
ing their sources of revenue, improving child
nutrition and home-economics training. The
only real success was a scheme for off-season
market gardening in the Kumbija Unit – thanks
to the income it generated.

Two major extension initiatives were
launched in 1977; a management committee
which met several times a year, and the organi-
zation of peasant farmers into producer groups.
Neither was able to mobilize the resources
required to sustain them, perhaps as a result of
an overall failure of the system supplying the
rural areas in 1981. Further initiatives in land
management including reorganizing the plot
system, correcting boundaries, exchanging
fields and partial reallocations were initially
also seen as parallel activities. As a result of the
difficulties encountered these all became action
research activities with the scientist responsible
simultaneously researching into the land orga-
nization system and carrying out reallocations.
This played a fundamental part in advancing
knowledge and understanding.

6.2.3 Evaluations of the EU project

The EU project was evaluated many times, the
last one in June 1982. Summarizing the con-
clusions is difficult and, to improve coherence,
the conclusions of evaluations considering the
EUs as a development project are summarized
first, then the conclusions from evaluations
considering it as a research project, and finally
evaluations from those treating it as a
research-development project.

EUs as a development project
The impact of the EU project can be discussed in
terms of the dissemination of its technical pro-
posals. The dissemination of crop intensification
under the rubric of LI, as defined above, can be
evaluated by a 21% increase in the area under LI
and a 40% increase in farms with LI. Cattle trac-
tion is not exclusively restricted to those farms
under LI, but these are the majority of users. At
the regional level, farms are also classified as
using bovine traction, and those using bovine

traction and high dose manuring. Here the rate
of increase is probably similar to that within the
units but with the EUs showing a higher level of
adoption. Clearly the fact that the EUs have faster
population growth and a greater extension of
cultivated area than the region as a whole has
contributed to this relatively rapid progress. 

The surface area under cultivation has
increased over the period and the range of crops
has been revolutionized. The area under
groundnuts and cotton as cash crops has
remained steady with a significant increase in
the cultivated area of cereals through the intro-
duction of maize and the extension of the area
of millet. These changes correspond to changes
in rotation practice, including less use of
annual fallows. The changes in crop rotation
combined with increased outputs due to the LI
strategy, among other factors, undoubtedly had
economic repercussions. Regional revenues
have increased though per capita cash incomes
have remained stable. The cereal situation has
changed radically – from being barely self-
sufficient the area is in regular surplus. These
aggregates of course mask wide disparities
between farms, a factor of continuing interest
to researchers.

EUs as a research project
Most of the research carried out in the EUs
has been on socioeconomic issues and the
project has certainly contributed to the
advancement of methodologies and knowl-
edge. This has improved our understanding of
the peasant farmer’s way of thinking and our
ability to monitor and evaluate projects.
Though (except in its final years) no agro-
nomic research was carried out in the EUs,
the project has made a major contribution to
a scientific understanding of peasant-farmer
management. It replaces the traditional
‘impressionist’ perceptions of small farmers’
practices. In both agronomy and socioeco-
nomics the improved understanding has con-
tributed directly or indirectly to the better
training of researchers and of developers. 

EUs as a research-development project
According to its initial objectives the project
could be seen as typical research and develop-
ment, and these early objectives can be consid-
ered to have been achieved. The constraints and
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motivations of the peasant farmers have been
understood and intensive agriculture has been
promoted in the units. Advice given to farmers
has been structured into ‘management
sequences’ allowing a progression towards
more intensive systems. Real potential has been
measured by the outputs experienced over dif-
ferent types of year and the varying manage-
ment capabilities of the producers.

The varied impact of the approach is illus-
trated by three cases:

● The non-dissemination of end-of-cycle
ploughing to bury stubble.

● The absence of veterinary research results.
● The successful introduction of maize.

End-of-cycle ploughing
This was the central pillar of the proposed
intensification scheme. It included the turning
of the soil at the end of the crop cycle, returning
minerals to it and adding organic manure. It
was presented as a take it or leave it package.
Attempts to popularize the technique failed
mainly as a result of constraints on the way the
work was organized on the farm. Experience
showed that this ‘best technique’ was not the
only technique and that, to achieve acceptance,
diversity of practice and flexibility in implemen-
tation were required. The experience led to a
reorientation of station experiments and to
other work being transferred to farmers’ fields.

Veterinary research results
The veterinary work was not successful. It suf-
fered from the lack of a foundation of experi-

mental information. For example there was no
data on food rations made up from local
sources. All rations tested earlier were made up
from industrial by-products, none of which
were available to the small farmers involved.

Maize cultivation
The introduction of maize varieties and hus-
bandry was one of the main successes of the
project. Maize was a new crop in the units and
all aspects were covered, including cooking and
marketing. Its success resulted in maize being
adopted as a main theme in the regional devel-
opment programme and the staff of the units
project collaborated closely in project planning
and implementation. 

The links between research and develop-
ment in the EU project can be said to be excel-
lent at the field level but increasingly tenuous as
one moves higher up the levels in the respective
hierarchies of the institutions involved. This
demonstrates the preoccupation of the promot-
ers of the EUs who were seeking direct interac-
tions with peasant farmers. But development is
not solely agricultural and cannot be reduced to
‘projects’ alone. The EU project has involved a
certain number of development agencies: the
cooperative, credit, marketing, welfare and land
improvement agencies, right up to the
Ministries of Agriculture and Planning.
Generally speaking, in developing countries
such services, like many projects, are preoccu-
pied by the sheer difficulty of operating, rather
than being tightly focused on national develop-
ment goals.
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6.3.1 Summary and introduction

The agricultural situation across southern Mali
(Fig. 6.3.1) is often presented as uniform, justify-
ing a generalized research agenda and giving
the impression that there exists a specific ‘sus-
tainable system’, which could be achieved
through the application of a standardized tech-
nological package. This is a rather distorted view
of rural reality. There is a great deal of local
diversity and agriculture is very varied and com-
plex throughout this southern area. Added to
geographical diversity, production systems are
changing fast in response to increasing popula-
tion, and are in a continuous state of flux.

If a research programme is to assist rural
development, it must take into account this
diversity and these on-going changes. The
research programme of the Sikasso Production
Systems and Natural Resource Management
(PSNRM) team of the Institut d’Economie
Rurale (IER) has been taken as an example. The
programme covers most of southern Mali,
including the Guinean zone in the south, a
transitional zone and the Sudanian zone in the
north. The team works in research villages that
are grouped into four subzones: Bougouni and
Kadiolo, representing the northern Guinean
zone; Sikasso, the transition zone; and Koutiala,
the southern Sudanian zone.

184 Chapter 6

Fig. 6.3.1. Map of southern Mali.

6.3 TWENTY YEARS OF SYSTEMS RESEARCH IN SOUTHERN MALI – 
THE SIKASSO FSR EXPERIENCE

W.A. Stoop, D. Kébé, O. Niangado and T. Defoer.

Problems connected with variations in conditions cannot be solved without the active participation of
the farmers. Action research approaches and participative training processes will be required if farmer
participation in research and extension activities is to become more effective.



The team works in various subzones and at
various levels: regional, village (or group of
villages), farm, plot and herd. Its research pri-
orities were determined on the basis of the
urgency of problems as expressed by end-
users, relevance to the Institute’s long-term
strategic plan and complementarity between
research topics. From these priorities a portfo-
lio of research projects was formulated. The
results from this programme in the form of
technologies, methods and information have
provided support to rural development in
southern Mali and to the national programme,
through a wide range of publications and
other communications.

6.3.2 Agricultural dynamics in southern Mali

Agriculture and rural development have
evolved rapidly in southern Mali since cotton
was introduced as a cash crop in the 1950s.
The high rate of population growth has also
had a fundamental impact on land occupation.
This growth, combined with increases in cattle
herds and the development of the increasingly
monetarized rural economy, has had far-reach-
ing effects. With less farmland available per
capita, agricultural systems will tend to become
settled1. If these are to be sustainable, small
farmers have to intensify their practices, for
example through a closer integration of live-
stock and farming activities such as increased
recycling of manure and the use of mineral
fertilizer and pesticides. As long as there is a
surplus of useful land available, farmers tend to
be unwilling to intensify2, preferring to occupy
remaining virgin areas first and concentrate on
mechanization. However, the maintenance of
soil productivity requires new investments that
are, in turn, dependent on the presence of
markets. Although these initially lead to
increased yields, this change to intensification
can lead to serious degradation of natural
resources.

The changes currently taking place can be
divided into various phases, all of which are
found in different parts of southern Mali:

● Phase 1: Extensification – increased produc-
tion through expansion of the cultivated area
(shifting system); the recommended quanti-

ties of mineral fertilizer are used, but only on
cotton as in the Kadiolo and Bougouni areas
of the northern Guinean zone.

● Phase 2: Transition – the main phase for
land degradation. Farmers have not yet mas-
tered the new land and water management
techniques and no effective farmer organiza-
tions exist. In this phase, a first awareness of
the need for soil fertility management on
individual farms appears, as in the Sikasso
area of the intermediate zone.

● Phase 3: Intensification – higher farm pro-
duction through increased yields per hectare
in a permanent system as in the Koutiala
area of the southern Sudanian zone. This is
the result of increased and improved produc-
tion of organic manure, widespread use of
mineral fertilizer not only on cotton, but also
on cereals (in particular maize), and erosion
control measures.

The adoption of these techniques by farmers is
related to local population density, the availabil-
ity of arable land, and the predominant soil
types occurring along the toposequence3.
Farms in phases 1 and 2 probably account for
80–90% of the total in southern Mali. The tran-
sition to commercial farming also means that
production systems are more readily influenced
by external economic conditions (for example
devaluation of the CFA franc in 1995), that are
beyond the control of small farmers. In
response the rural population will start to real-
ize that it needs to be organized if it is to cope
with such outside factors. As population density
increases the farming community will be con-
fronted by complex problems such as conflicts
between ethnic groups, agriculturalists and
herders, neighbouring villages, and between
urban and rural communities. A need for new
management systems for communal natural
resources (such as pastureland and woodland)
will evolve as well as new rules, laws and/or
organizations to ensure a sustainable use of
these resources. All these developments must,
however, take place within a public, legislative
framework. The changes in agricultural sys-
tems as described above can be examined in two
ways:

● In space, by comparing different subzones
representing different systems.
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● In time, by analysing changes in conditions
and farming methods for a specific subzone.

6.3.3 Variability in the rural environment

Southern Mali has a wide range of environ-
ments. The Guinean zones of the south are rela-
tively wet, while the Sudanian zones of the
north are drier. Within these zones large soil-
type variations occur along the toposequences.
Socioeconomic differences between farm units
are also considerable, due to different levels of
management and also because of varying farm
sizes4. The inhabitants of the northern Guinean
zone, and to a lesser extent those of the inter-
mediate zone, will have different views on the
priorities for agricultural development and on
the question of sustainability. Therefore, the
needs will vary from one subzone to another
and planned interventions must fit these varied
needs to be acceptable to the local communities.

An appreciation of the diversity in the rural
environment and the dynamics in the various
farming systems is provided by the Monitoring
and Evaluation Programme (MEP) data, an
important information source for the formula-
tion of the Sikasso team’s research programme,
contributing greatly to the definition of
research priorities to meet the needs of farmers
from different subzones.

6.3.4 Institutional framework for systems
research: regional agricultural research institutes

In 1991 the IER was reorganized through the
merger of two research institutes, and the
regionalization of their activities through six
regional agricultural research centres (RARCs).
While regionalization is the only way to deal
effectively with the many existing agricultural
and rural development problems, the decision
to regionalize (and hence decentralize) has fun-
damental implications for the management of
the IER and its research programmes.

Effective agricultural research – research in
support of local small farmers – must cover two
domains: the natural resources of the zone or
subzones; and the present production systems.
These are interdependent and directly linked to
the agroecological conditions of the zone in
question. Any production systems research has
to include, therefore, a component of natural

resource management research5 and research
priorities must be specific to each (sub-) zone.

Regionalization also means that researchers
can make more direct contact with the end-
users, working with them to gain a better
appreciation of the conditions, potentials, needs
and constraints of the rural environments. IER
took two major initiatives in this respect:

● The establishment of a PSNRM team within
each regional agricultural research centre.

● The creation of regional users commissions.

As an interdisciplinary unit combining socio-
economic and biotechnical disciplines, each
PSNRM team has to play a key role in its
regional agricultural research centre by liaising
with the different partners of research. The
teams intervene at all levels from the plot to the
farm and village to the region. A degree of over-
lap between the natural resource management,
production systems and thematic research activ-
ities of subject-specific programmes is vital to
ensure effective communication between the
various research groups.

6.3.5 The case of the Sikasso PSNRM team

The Sikasso PSNRM team is often seen as an
example for teams in Mali and elsewhere.
However, it should be remembered that its expe-
rience was built up over a period of nearly 20
years, and with considerable foreign technical
and financial assistance. This allowed the devel-
opment of a broad interdisciplinary team with
solid financial and human resources.

Programme development and its contribution
to agricultural development in southern Mali

In the early days between 1975 and 1985, FSR
was seen as a quick and easy way of linking dis-
ciplinary research activities to the practical
problems of small farmers. It became clear,
however, that systems research is neither simple
nor fast, because of the wide variations and the
many types of interaction that occur in the
‘small-farmer’ environment. Systems research
had to evolve in order to cope with this com-
plexity and diversity, and to find out how its
results could be exploited. This involved build-
ing up four key aspects:

● Interdisciplinary approach.
● Participation of small farmers.
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● Systems perspective, so that constraints and
their solution, as well as the various types of
interactions, can be seen in a comprehensive
context.

● A database (see MEP) for each main zone (or
subzone) including variations in natural
resources, technical levels of agriculture and
stages of agricultural development.

Systems research activities at Sikasso began in
1978 when the Division de la Recherche sur les
Systemes de Production Rurale (DRSPR) project
initiated socioeconomic studies in the inter-
mediate Sikasso zone6. The research pro-
gramme and its organization were gradually
expanded from case studies on various types of
farm units, to the management of all the land
belonging to a village territory, as well as to sub-
regional problems. Although the team collabo-
rated closely with the Compagnie Maliene de
Developpement des Textiles (CMDT) from the
outset, its structural relations with subject-spe-
cific research remained relatively weak. Only
after the establishment of the Sikasso Regional
Agricultural Research Centre in 1991 was the
collaboration with commodity research pro-
grammes strengthened.

Over the years, the project developed a com-
prehensive framework for activities to clarify
the complexities of the farming situation. Four
interdependent intervention levels were recog-
nized (Table 6.3.1): the region, with its agricul-
tural and environmental zones; the village (or
group of villages); the farm; and the plot or
herd. This framework contributed much to the
systematic identification of the complex prob-
lems and interactions that the production sys-
tems in southern Mali have to face.

The recent programme of the Sikasso
PSNRM team

The recent programme is very comprehensive,
covering rural development problems for the
four intervention levels and for different types of
systems, from shifting to permanently settled. It
is organized into six main sectors and 18 long-
term research projects (Table 6.3.1). The target
group and the specific nature of problems and
actions change, depending on intervention level
(Table 6.3.2). It also follows that different work
methods are required at each of the interven-
tion levels.
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Table 6.3.1. Organization of the Sikasso PSNRM team’s research programme (1996).

Levels Main research sector Research projects

Region/(sub-) zone Basic data Ongoing monitoring and evaluation

Rural economics Rural financial systems

Village land Village-based land management • Village-based land management approach
• Analysis & planning for agroforestry zone
• Improved management of wood
• Improved management of natural pasture land

Farm Farm management • Improved productivity of lowlands
• Farm management advice
• Improved management of cereal stocks
• Labour associations
• Role of women in cotton

Intensification of animal • Improved management of cattle herds
husbandry systems • Improved goat breeding

Plot Intensification of cropping systems • Soils in the toposequence
• Improved soil fertility management
• Improved maize productivity
• Integrated striga control
• Karite and locust-bean plantings



The ‘village-based land management’ research
sector: content and approaches

After the first years of the DRSPR project, scien-
tists realized that a whole series of problems
required solutions at community level7, apart
from the production constraints on individual
farms. If soil degradation is to be halted, manage-
ment systems have to be developed other than
those traditionally practised such as bush fires,
shifting cultivation, stray grazing of livestock and
the uncontrolled gathering and cutting of fire-
wood. This cannot happen without parallel
changes in the local rules that guide the access to
and control of resources, particularly land.

It became clear that technical interventions
would fail unless they were introduced in con-
sultation with the local population. Villagers
therefore needed to organize themselves, and to
participate in the formulation of local rules and
regulations for farming operations, including a
system of monitoring, protection and sanctions.
This had to happen in the context of the
national legal framework.

Through joint analysis of the agroforestry
zone, the PSNRM team and field staff of devel-
opment agencies described the present land use
of a particular subzone and its major con-
straints8. Joint analysis of the Koutiala subzone
revealed that the degradation problems were
caused to a large extent by uncontrolled grazing
– notably by the herds of outsiders – and by
woodcutting to meet urban needs. Villagers had
to deal with overexploitation of their village ter-
ritory, without the institutional authority to
enforce sustainable management. This led to a

trial programme in the Koutiala zone, which
drew up new local rules to regulate the use of
village natural resources9.

It follows that technical studies on the
exploitation of various wood species and their
regeneration will be useful only if these are car-
ried out in a systems perspective. The popula-
tion has to be involved in order to ensure that
results are adapted to local conditions and
needs. This implies that the cropping calendar
and its labour demands must be taken into
account as well as existing socioeconomic and
legal conditions. The introduction of sustain-
able production systems will be a complex
process that will evolve gradually as the local
population assumes greater responsibility.
Participative approaches are vital, together with
the establishment of discussion groups or mixed
groups of small farmers and scientists10. The
most helpful instruments for mobilizing these
groups will be village territory mapping, the
transect and the cropping calendar11, which
can also provide links with other research activ-
ities, particularly cropping systems intensifica-
tion, focusing on individual farms and plots.

The ‘cropping systems intensification’
research sector

This sector was largely reformulated in 199212.
Six long-term research projects (Table 6.3.3)
were chosen on the basis of their relevance to
producers, potential for short-term practical
solutions and complementarity with thematic
research and other research levels of the
PSNRM team, including village-based land
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Table 6.3.2. Interrelations between intervention level, main target group and type of problems encountered.

Intervention level Main target group Main problems

Region/(sub-) zone General population • Socioeconomic
• Judicial
• Institutional

Village area Village community • Socioeconomic
• Local organizations
• Biophysical and technical

Farm Family • Biophysical
• Technical
• Socioeconomic

Plot Individuals/family • Biophysical
• Technical
• Socioeconomic



management. While earlier fieldwork with
replicated trials rarely gave significant results
because of the large variability within farmers’
fields, these projects use more participatory
methods for farmer tests and surveys. Informal
surveys, farmer maps and hierarchization of
production criteria are seen by small farmers as
complementing the various trials and farmer
tests13, creating a comprehensive research pro-
gramme with the capacity to respond to the
main questions of end-users. The programme
for this sector, for example, included soils in the
toposequence with a view to their potential and
actual use. This relates directly to other subjects
including agroforestry, fertility managements,
striga control and maize systems, as well as
interactions with village-based land manage-
ment. Research projects on the dynamics of
karite and locust-bean plantings and the use of
swamp lowlands for rice were recently added,
on the basis of exploratory analysis of the
Bougouni subzone14. Actual farming conditions
in the various (sub-) zones are taken as the
starting point for action by the research pro-
jects, so that the results are adapted to farmers’
needs and the development level of their indi-
vidual farms. Table 6.3.3 gives a provisional
indication of the research priorities as related to
the different subzones.

6.3.6 A future orientation for systems
research? ‘action research for diverse and

variable rural environments’ 

There is at present considerable disillusionment
among donors about the impact of systems

research in general (particularly FSR). With this
in mind, PSNRM teams are advised to place
greater emphasis on ‘action research’, rather
than the general studies and large-scale surveys
often conducted in the past.

Constraints include the fact that the strategy
and roles of PSNRM teams may be clear, but the
execution of their programmes is complicated.
Moreover, most available scientists are trained
as disciplinary specialists and often have limited
experience with cropping/farming systems and
the many internal and external factors that
affect them. The diversity and variability in field
conditions can make it hard for research to
develop broadly valid technological packages
and agricultural recommendations. Likewise,
the many types of interactions at the farm level
often make it difficult for PSNRM teams to for-
mulate their feedback to thematic research, and
their recommendations to development and
political decision makers, in concrete terms.

The history of stagnant yields and small
farmers’ failure to adopt recommended farming
techniques suggest that the techniques in Mali
are often unsuitable, or have been offered at the
wrong time for farmer’s current needs and their
level of development. Research and extension
work must become more aware of differences
between subzones and the specific needs of
their farmers. 

Problems connected with variations in condi-
tions cannot be solved without the active partici-
pation of the farmers. Action research
approaches and participative training processes
will be required if farmer participation in
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Table 6.3.3. The ‘cropping systems intensification’ research sector: priority projects based on needs and con-
ditions in three zones.

Zone

Research project Southern Sudanian intermediate Northern Guinean

Soils in the toposequence XX XX XX
Karite and locust–bean plantations XX X X
Improved soil fertility management XX XX X
Improved maize productivity XX X XX
Fodder crops XX X –
Integrated striga control X X XX

XX, first priority for the subzone (based on actual farming system, the relative importance of a crop, or the
urgency of a problem).
X, secondary priority.
–, not a priority.



research and extension activities is to become
more effective15. There is still a great deal to be
done, particularly in the training of officers from
the various services, as well as the members of
the regional users commissions. Nevertheless, an
assessment of 18 years of research at
Fonsebougou has highlighted the considerable
progress made and its impact on agricultural
development16. Even if the advances cannot be
attributed solely to research activities, the latter
have clearly had a fundamental influence on
extension techniques, the expertise and informa-
tion available, and technologies used:

● Knowledge about farming in southern Mali
has improved greatly, as well as farmers’ ability
to manage their farms and plan their work.

● A wide range of development actions have
been introduced, such as erosion control,
fertility management, animal husbandry
intensification, management counselling,
mechanization and loans for the minimum
farm equipment requirement.

● The approaches and methods have evolved:

– the focus has shifted from studies of indi-
vidual farm units to studies involving
the entire village area, including village-
based land management and manage-
ment of natural resources;

– the perspectives of individual farmers,
farmers’ groups and women have been
introduced.

Problems of diversity can be tackled more real-
istically in the future if research proposes a
range of solutions from which the small farmer
can choose. This may mean an additional task
for extension workers: as well as organizing the
simple transfer of standardized techniques, they
will have to advise farmers on the best choice
given the specific conditions of individual
farms. Extension should therefore encourage
farmers to conduct their own informal trials, in
addition to training on specific subjects.
Training materials – for example on such prior-
ity subjects as striga control and fertility mainte-
nance – will be one of the products of a PSNRM
team.
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6.4.1 Introduction

The institutionalization of FSR has received
much less attention than issues about FSR
methods, farmer participation, indigenous
knowledge, local organizations and technical
interventions. It is these subjects, for example,
that have dominated AFSRE international sym-
posia. There have been important studies of the
institutional implications of FSR, notably
ISNAR’s nine country comparative by ISNAR,
which examined on-farm client-oriented
research1, and a number of individual country
studies2. This contribution offers an overview of
the institutionalization of FSR in east and
southern African NARIs after more than 20
years of effort by a number of stakeholders with
a diverse range of interests.

6.4.2 Institutionalization of FSR in NARIs in
East and southern Africa

FSR is a problem-solving, systems-oriented,
interdisciplinary process which promotes
farmer participation and OFE. By gaining an
understanding of small-scale farmers, FSR can
play several roles: to help formulate research
priorities, to design appropriate technology, to
focus extension work on areas ripe for change,
to design more relevant projects and to create
better policies. To fulfil these roles it needs effec-
tive links with OSR, extension, development
agencies, planners and policy makers3.

Strengthening NARIs has been seen as an
important achievement of FSR4. In East and
southern Africa FSR has increased awareness of
the circumstances and needs of resource-poor
farmers among biological scientists. It has pro-
vided scientists with increased opportunities to
interact with farmers, particularly through on-
farm trials. It has provided social scientists with
a role in the technology generation process. It
has also improved research priority setting and
targeting of research in some countries,
although this has generally been less successful.
In some, FSR has served as a bridge from
research to extension organizations and has
improved collaboration between them.
However, it is in this area of institutionalization
where serious difficulties remain, notably FSR’s
generally weak links with disciplinary and com-
modity research, extension, policy makers and
other development services5.

Perhaps the most important indication of
some success in institutionalizing FSR is the fact
that the debate about FSR’s key functions is
now centre-stage in most NARIs. In many,
including those with separate FSR sections,
there is now virtually unanimous agreement, at
least in research policy rhetoric, that all scien-
tists must conduct research aimed at solving
farmers’ problems. For example, Uganda’s pol-
icy statement of 1991 declared that ‘prioritisa-
tion of research activities will be guided first by
client specifications’6. Some, such as Swaziland,
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state that priority must be given to adaptive
OFR7 and others, including Zambia, hold that
all scientists should be working together in
interdisciplinary problem-focused development
teams8. 

6.4.3 Country histories

The following overview of experiences in insti-
tutionalizing FSR in East and southern Africa
outlines progress in eight countries of the
region which have used different structural
options and have had varying levels of external
support.

Botswana
The influence of donor stakeholders has been
evident for many years in Botswana’s FSR activ-
ities, beginning in 1969 with the donor-funded
Dryland Farming Research Scheme. In the
1980s two more donor-funded FSR projects
began in other areas but all three of these pro-
jects were located in different government
departments. There was some informal coordi-
nation through the initiatives of individuals,
but no formal channels of communication with
the Department of Agricultural Research
(DAR)9. Only in 1992 was DAR restructured in
a way that formalized relationships across the
FSR programmes, and brought them into a
Production Systems Programme (PSP) under a
single leader. While all had their representatives
on the PSP committee after the restructuring,
each of four teams operated independently in
their regions, having their own administrative
structures and linkages with various other
agencies. Moving towards more standardized
team composition and research approach still
remains a challenge for the PSP. With the
reduction in donor funding DAR also faces the
challenge of ensuring the long-term financial
sustainability of FSR. 

Ethiopia
The institutionalization of FSR in Ethiopia has
proceeded in a relatively organized manner as
part of the Institute of Agricultural Research
(IAR). IAR initiated an OFR programme in
1976 through its Department of Agricultural
Economics (DEA) to demonstrate available tech-
nologies in farming communities. In the follow-
ing years, multidisciplinary surveys were

undertaken to identify farmers’ circumstances,
formulating a package of technologies for on-
farm testing. From 1984 onwards, diagnostic
surveys were used to identify farmers’ produc-
tion constraints and look for potential
solutions10. IAR first implemented FSR by
including different disciplines in the DEA, a
decision reflected by the renaming of the
department as the Department of Agricultural
Economics and Farming Systems Research
(DAEFSR). However, between 1984 and 1988
only two agronomists ever worked with up to
10 economists. Although FSR activities were
successfully undertaken, this arrangement was
found to be inefficient and created tensions
between on-farm and on-station researchers
and between DAEFSR and the Agronomy
Department (AD)11. This alerted IAR manage-
ment to the fact that once scientists from differ-
ent departments had been exposed to the FSR
approach it was possible to initiate interdepart-
mental research projects. It was no longer nec-
essary to base the multidisciplinary FSR team
within DAEFSR. The agronomists were trans-
ferred back to the AD and DAEFSR reverted to
being the DAE. FSR is now a function of IAR as
a whole rather than the preserve of a single
department12. The critical issue in this institu-
tional arrangement is one of coordination to
ensure that scientists in the different sections
work together. Several mechanisms for promot-
ing interdisciplinary collaboration have been
established including interdepartmental train-
ing courses in FSR, joint review of research pro-
posals, annual planning meetings and a formal
directive outlining the mode of collaboration. It
has been pointed out that strong leadership in
both departments was important for building
effective FSR, as was the support of IAR’s gen-
eral manager. The combination of centralized
directive management and IAR’s relatively lim-
ited dependence on donor funding and expatri-
ate staff has assisted the task of coordinating
FSR activities. An important challenge for FSR
institutionalization in IAR is how it responds to
the opportunities and problems posed by the
government’s major programme of decentral-
ization to the regions, which includes research.

Kenya
FSR has gone through several phases of institu-
tionalization in Kenya13, but two are of major
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importance. The first phase lasted from 1975 to
1990 and saw the introduction of FSR by the
CIMMYT and the establishment of socioeco-
nomics capacity in the Scientific Research
Division (SRD) of the Ministry of Agriculture.
Senior research managers remained largely
unconvinced of the relevance of FSR, no deci-
sion was made as to how the process might be
institutionalized, and FSR initiatives remained
on the margins. CIMMYT was allowed to men-
tor newly recruited farm systems economists
posted to the main research stations and to
organize large in-country training programmes
for research and extension staff. The economists
undertook many diagnostic surveys, but
attempts to develop collaborative programmes
with research station agronomists were largely
unsuccessful, not least because of scepticism
amongst station directors. After 3 years, 10 of
the 12 newly recruited economists had left SRD.
For much of this time FSR was viewed as a role
for economists14. Perceived as a separate disci-
pline operating in isolation from mainstream
research and extension, it did not fulfil expecta-
tions. 

The second phase began in the late 1980s
when some senior research and extension man-
agers recommended steps for institutionalizing
FSR in both research and extension systems. A
workshop to harmonize FSR terminology and
concepts took place in 1990, which produced
national guidelines for a Farming Systems
Approach to Research, Extension and Training
(FSARET) for use by all Kenyan institutions
undertaking FSR. Subsequent institutionaliza-
tion has seen FSR as an approach, emphasizing
the full range of FSR characteristics, and not as
a separate discipline. This second phase has
seen a proliferation of FSR activities in
research, extension and training institutions
and each of the many stakeholders has had
considerable latitude in how it has been institu-
tionalized. 

Within Kenya’s NARI, the Kenya
Agricultural Research Institute (KARI), FSR
activities are conducted within both the
Regional Research Programmes (RRP) and the
complementary commodity focused National
Research Programmes (NRP). The interdiscipli-
nary RRPs are planned as a comprehensive set
of adaptive research activities on problems from
each regional research centre’s mandated area

identified through the participatory diagnosis of
farmer problems. RRP activities are being sup-
ported through the National Agricultural
Research Project NARP II by ODA, the World
Bank, The Netherlands, EU, USAID and the
Rockefeller Foundation, each with different
areas of emphasis. The NRPs aim to bring
together all research activities related to a spe-
cific commodity or factor and their output is
expected to feed into adaptive research. Some
donors are also encouraging the NRPs they
support to undertake their own adaptive
research through NARP II, including pasture
and fodder crops, maize, sorghum and crop pro-
tection. Beyond this a number of donor-funded
projects are conducting FSR outside both the
RRPs and NRPs, for example the ODA-funded
Dryland Agricultural Research and Extension
Project (DAREP). In addition, the Ministry of
Agriculture and Livestock Development and
Marketing is responsible for the District
Farming Systems Teams that have been estab-
lished in six pilot districts with support from the
Swedish International Development Assistance
(SIDA) and the Food and Agriculture
Organization of the United Nations (FAO). To
facilitate the process of institutionalizing the
FSARET guidelines, three formal committees
were established at national, regional and dis-
trict levels: the National Farming Systems
Coordinating Committee, Regional Research-
Extension Advisory Committees and District
Farming Systems Teams. Within KARI, adaptive
research is guided by a Research Coordinating
Committee and is the responsibility of an
Assistant Director for RRCs supported by an
Adaptive Research Coordinator. In spite of the
various mechanisms for coordination, the
potential for individual interpretation and
emphases among the different stakeholders
implementing FSR poses a considerable chal-
lenge for KARI to develop effective mechanisms
for institutional learning.

Malawi
FSR was formally institutionalized in Malawi
when the Adaptive Research Programme was
established in 1983 to ensure that the DAR
addressed smallholder farmers’ priority prob-
lems. The decision to institutionalize FSR was
suggested by a group of national scientists who
had monitored CIMMYT’s approaches.

FSR: Some Institutional Experiences in National Agricultural Research 193



Emphasis was given to adapting available tech-
nical research results, feeding unsolved techni-
cal problems back to commodity research teams
and linking research closer to extension15. In
1985 DAR was reorganized into commodity
and specialist groups which included the
renamed Adaptive Research Teams (ART), each
consisting of an agronomist and socioecono-
mist using the CIMMYT approach and methods.
Although the ART National Coordinator was
based in DAR and responsible for ART’s techni-
cal programme, the teams became the adminis-
trative responsibility of the Agricultural
Development Divisions in the NRDP, with a
strong extension mandate. This split the respon-
sibility, and NRDP’s problems of coordination at
ministerial and field levels16 contributed to the
marginalization of ART’s activities. ART’s
unpopularity with commodity team scientists
was apparent from the outset17 and working
relations had improved very little by the early
1990s18. Managers were reluctant to admit
that they did not understand farmers’ problems
and the ARTs effectively became teams demon-
strating conventional answers. 

Since the late 1980s DAR’s commitment to
FSR has declined while its commitment to pro-
duction-oriented commodity research has
increased. The 1993 World Bank-funded
Agricultural Services Project was designed to
strengthen formal linkages between research,
extension and farmers as well as conducting
on-farm trials. It made no explicit mention,
however, of ART. While the formal institution-
alization of FSR in Malawi has declined, several
commodity programmes, particularly those
with donor support, have increasingly incorpo-
rated FSR characteristics into their research
programmes, including on-farm trials, diagnos-
tic and quantitative surveys and farmer partici-
pation19. 

Tanzania
The process of institutionalizing FSR in
Tanzania had a long gestation period. CIMMYT
first introduced the approach in 1976 and in
1982 a national policy commitment stated that
research should be problem-oriented and adopt
an FSR approach. Emphasis in the zonally
based interdisciplinary FSR teams has been on
the full range of FSR functions and characteris-
tics. A national FSR coordinator was appointed

in 1985 but it was only in 1989 that FSR was
fully institutionalized with defined roles, its own
structure, a budget, staff and a leader at assis-
tant commissioner level in the Ministry of
Agriculture’s Department of Research and
Training20. Since 1986 rhetoric has been
matched by resource commitments as demon-
strated by the growth in the number of FSR
research staff from six in 1986/87 to 34 in
1994/95. Similarly, while donor financial sup-
port has waned, the government has continued
to allocate funds for FSR, albeit in modest
amounts. Interestingly, although research man-
agers have clearly supported the institutional-
ization of FSR, most have not been proactive
but have left many issues, including links with
commodity scientists, up to the FSR section. 

The present structure of FSR teams comple-
menting commodity and disciplinary research
is ‘not felt to be enough, rather it is deemed
important for all researchers to use a farming
systems approach to their work, whether it is
on-station or on-farm’21. The logic of this argu-
ment is that some research managers have
tended to regard FSR as an approach and con-
sider that the programme should be dissolved.
The future institutionalization of FSR in
Tanzania faces many challenges, particularly
the programme’s sustainability if funds remain
limited, the coordination issue – especially if
further integration into zonal research-at-large
takes place – and low staff morale if poor staff
conditions continue. 

Uganda
FSR has never been formally institutionalized in
Uganda. Interest in incorporating the charac-
teristics of FSR into research programmes has,
however, increased rapidly in recent years
among a variety of stakeholders from the NARI
and NGO sectors. Multilocational trials on
farmers’ fields dates as far back as the 1930s22.
This research, however, focused principally on
non-traditional cash crops and in 1985 Opio-
Odongo described agricultural research in
Uganda as having ‘evolved with little or no con-
sideration of the interests of local producers’23.
From the late 1980s several commodity
research programmes began to incorporate
characteristics of FSR into their activities. The
stakeholders with an interest in FSR included
some of the first group of Ugandan scientists
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who had attended CIMMYT FSR training work-
shops in the early 1980s, and several donor
agencies. The initiatives were regarded with
some scepticism by officials within the Ministry
of Agriculture, Animal Industry and Fisheries
who criticized FSR’s cost-effectiveness. In 1993
the NARI was restructured as a unified research
organization and agreed to follow the 1991
Research Strategy which stressed that: ‘prioriti-
sation of research activities will be guided first
be client specifications’. Its current commit-
ment to FSR can be judged by its policy of on-
farm testing. Farmer acceptance of new
varieties and practices must take place before
they are released or recommended. In addition,
all NARI-funded research proposals are
expected to contain an FSR component. To
increase awareness and skills in FSR among
NARI scientists, several workshops and training
courses have been organized. NARI has fol-
lowed the model of institutionalizing FSR
whereby individual scientists combine both
experiment station and OFR activities in their
work programmes. The focal point for FSR
activities are therefore numerous commodity,
area and specialist programmes such as
banana, root and tubers, beans, coffee and the
Agricultural Development Program in eastern
Uganda. Many of these activities are being
undertaken as part of donor-funded projects
and their approaches and methods vary widely.
Despite management’s professed commitment
to FSR, there is concern about its sustainability.
This and concern about institutional learning
have prompted the government to establish a
National OFR Coordination Committee.

Zambia
Many actors have played roles in the institu-
tionalization of FSR in Zambia. In the mid
1970s some policy makers and research man-
agers in Zambia’s Ministry of Agriculture were
concerned that resource-poor farmers were
receiving only limited attention from the disci-
plinary focused research branch. FSR activities
thus began in Zambia in 1978 when CIMMYT
was invited to demonstrate its procedures for an
interdisciplinary approach to agricultural
research based on FSR methodology24. In 1980
the Adaptive Research Planning Team (ARPT)
was established as a separate provincially based
team in the research branch to focus on each

province’s farming systems. ARPT was designed
to complement the work of the then recently
formed multidisciplinary Commodity and
Specialist Research Teams (CSRTs) which have
commodity or factor foci and national man-
dates. ARPT was intended to emphasize the full
range of FSR characteristics and over time even
these have been broadened to include such
activities as advocacy for small-scale farmers.
By 1988, with considerable donor assistance,
ARPT was working in eight of Zambia’s nine
provinces and the last provincial team became
fully operational in Southern Province in 1995.
Each provincial ARPT team comprises an
economist, agronomist and research extension
liaison officer (RELO). Originally, these were
coordinated by a single ARPT national coordi-
nator. In the early 1980s a study identified the
need for sociologists to be included in the team
as regionally based support staff. Similarly,
adaptive livestock systems specialists have been
included in some provincial ARPTs and a nutri-
tionist at headquarters. In the early 1990s it
was felt that the ARPT national coordinator
should be assisted by a national support team to
include an agronomist, economist, sociologist
and information/RELO and nutritionist.

Although the team initially followed
CIMMYT’s concepts and methodology it has
modified and expanded on these whenever
appropriate, particularly in the areas of sociol-
ogy, farmer participation, adaptive livestock
research, sustainable farming methods, house-
hold food security, policy analysis, women in
development, monitoring, evaluation and
impact assessment. It has made considerable
progress in developing effective collaboration
with extension services, planners and policy
makers. Institutionalizing FSR in a separate
team has meant that much effort has been put
into developing effective links with CSRT scien-
tists and, although many mechanisms have
been tried, it has been difficult to make sustained
progress. The conflicts and jealousies which
have beset this issue have posed a continual
threat to ARPT’s very existence. From the mid
1980s, as part of a World Bank initiated restruc-
turing of the research branch, attempts were
made to curtail the scope of ARPT’s activities. 

A critical review of ARPT in 1993 by SIDA,
which has been one of ARPT’s major funders,
suggested a major restructuring of ARPT along
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regional lines and hence in 1994 ARPT became
the Farming Systems Research Team (FSRT).
These recent structural changes are also set
against the background of a fundamental
review of Zambian agricultural development as
the Ministry of Agriculture has been reassessing
its role in the light of the new government’s lib-
eralization and structural adjustment policies. 

Zimbabwe
OFR was initiated in Zimbabwe’s Department of
Research and Specialist Services (DRSS) in
1980 when radical policy changes were made
following independence. These required DRSS
to expand its mandate from serving 4000 large-
scale commercial farmers to address the needs
of some 850,000 resource-poor peasant farm
families. Within 7 years, nine of its 17 research
institutes or stations had developed major OFR
efforts and about 20% of research staff time
was allocated to OFR. Institutionalization of
FSR in DRSS has meant adding the function of
OFR to research institutes and commodity
teams. However, a small multidisciplinary FSR
Unit was established in 1984, with donor sup-
port, to conduct crop and livestock systems
research. Perhaps the most important change
was the recognition among scientists that
resource-poor farmers were an important and
distinct client group requiring different tech-
nologies25. FSR activities were strengthened by
the establishment of the Committee for On
Farm Research and Extension which, among
other things, was responsible for the coordina-
tion of joint priority setting, planning and
review of on-farm operations in both research
and extension26. However, in recent years the
institutionalization of FSR has been threatened
by the drastic reduction in operating funds
forced on DRSS and the attitude that, as
Shumba said in 1993, that: ‘on-farm trials,
often regarded as expensive “add-ons” to estab-
lished station activities, were the first to be
cut’27. This rather minimalist approach to insti-
tutionalizing FSR has involved only a relatively
small number of stakeholders and donor agen-
cies only to a limited extent.

6.4.4 A synthesis of regional experiences

The ad hoc institutionalization of FSR generally
began in the region in the mid 1970s and

became more formalized throughout the 1980s
and 1990s. It remains difficult to say how suc-
cessful FSR has been in any particular country
and the regional experience shows the vagaries
of the institutionalization process. In some
cases there has been clear progress, particularly
where key characteristics of FSR have been
adopted by senior managers for use by all scien-
tists working in a NARI as in Ethiopia, Tanzania
and Zambia. Elsewhere the institutionalization
process has regressed, as in Malawi, and, while
commitment from management may have
increased, declining resources may have meant
stagnation, as in Botswana and Zambia. The
review clearly indicates that the pace of institu-
tionalization has been both variable and uncer-
tain. This challenges the impression given by
some that FSR has in some way been perma-
nently institutionalized28. Support for FSR has
risen and fallen as various stakeholders have
come and gone and the history of institutional-
ization is littered with battles between fervent
supporters, sceptics and critics as in Kenya,
Uganda and Zambia. 

Opposition to FSR has been greatest when it
has been organized separately, and has been dri-
ven by various factors. FSR has been perceived
as a criticism of past research efforts to meet
the needs of small-scale farmers and there was
jealousy at the level of donor resources it
attracted in the 1980s. Some biological scien-
tists were sceptical of the value of social scien-
tists who were perceived to dominate FSR
programmes, and it is true that FSR suffered
from a lack of credibility because of the inexpe-
rience of many of its scientists, often junior
recruits. The notion of successful institutional-
ization is itself highly subjective and the impres-
sion given in any evaluation or progress report
can depend on whether the author supports or
opposes FSR29. Critically, it is apparent that sup-
port for the FSR approach cannot be taken for
granted, a point which becomes clearer the
more one disaggregates the institutionalization
process to understand the role played by differ-
ent stakeholders as in Zambia. 

It is clear that NARIs in the region have
brought FSR into their organizational struc-
tures in different ways. At a general level it is
possible to categorize the introductions into two
broad models: specialized regional on-farm
teams, and individual scientists combining both
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experiment station and OFR activities in their
work programmes30. An attempt to categorize
initiatives in Table 6.4.1 shows the NARIs split
roughly equally between the two models.
However, for most countries this dual catego-
rization oversimplifies the situation. Most FSR
organizational arrangements, like most NARIs,
have undergone change and some have been in
a permanent state of flux, such as Zambia. In
some NARIs old FSR structures may exist in
name but in practice are moribund, as in
Malawi, or a new FSR structure may have been
created while the old one continues to function
under a new name, as in Zambia. A national
structure may obscure the reality that donor
projects with multiple objectives may determine
what actually happens on the ground in, for
example Botswana, Kenya and Zambia. In all of
these cases the reality is far more diverse than a
brief overview allows. Part of the problem is the
tendency for many institutional analyses to
emphasize theoretical structures and the
rhetoric about what should be happening
rather than relating the diversity of practice.
The advantages and disadvantages of the two
main models have been thoroughly discussed
elsewhere, but in general this review finds that
separate FSR sections tend to be marginalized,
as happened in Malawi. It was also found that if
the FSR approach is to be taken up by all scien-
tists in a NARI, it is essential to have effective
coordination actively supported by senior man-
agers, as in Ethiopia, Kenya and Tanzania.

National coordination of FSR activities is
now an important issue facing FSR managers in
many of the NARIs reviewed. The purpose of
coordination varies between different countries.
In some NARIs, such as Botswana, it is seen as
essential for introducing a more standardized
team composition and approach, thereby reduc-
ing the diversity of approaches found within the
previously donor-funded projects31. In Tanzania
and Zambia, effective coordination between FSR
scientists themselves is seen as important for
promoting institutional learning about all
aspects of their working practice. This type of
coordination aids reflection, self-monitoring
and evaluation for the purpose of programme
improvement, and also helps to reduce duplica-
tion and repetition of mistakes. In some NARIs
coordination is needed to facilitate the interdis-
ciplinary function of FSR when scientists of dif-

ferent disciplines are not working in the same
section, e.g. Ethiopia and Kenya. Coordination
is also seen as important for ensuring that effec-
tive linkages are developed between FSR scien-
tists and on-station scientists, extension
workers and policy makers.

Experience from the region indicates that
national coordination has been difficult to
achieve, in spite of increasing awareness of its
importance. Many NARIs have established offi-
cial coordination mechanisms, with individuals
and committees given responsibility for coordi-
nation, but these have not been very successful.
It has been difficult to achieve intrasection coor-
dination even where FSR is conducted in sepa-
rate sections, as in Zambia. When the FSR team
has straddled both research and extension as in
Malawi, coordination of links with research has
been problematic32. The tasks confronting
countries where FSR functions are found within
regional teams, commodity programmes and
miscellaneous donor-funded programmes, as is
the case in Kenya, Uganda and Zimbabwe, are
quite enormous. The proposed integration of
FSR activities into zonal research-at-large in
Tanzania also poses serious challenges for
national coordination. The difficulties of effec-
tively coordinating the activities of numerous
influential stakeholders are explored in more
detail in the Zambian analysis in Chapter7.

Just as the organizational structure of FSR
has varied in the different NARIs, so too has the
emphasis given to the different FSR roles and
characteristics. Most NARIs with separate FSR
sections have emphasized a wider range of roles
than those NARIs in which FSR functions and
characteristics have been added to the man-
dates of scientists conducting on-station experi-
ments (Table 6.4.1). Station-based scientists
have tended to emphasize technology design
and research priority setting and OFE in partic-
ular. Less emphasis has been given to farmer
participation, use of a farming systems perspec-
tive and interdisciplinary research. Most of the
NARIs with separate FSR sections have tried to
follow the CIMMYT approach. Some such as
those in Tanzania and Zambia, have developed
it to include specific components for: livestock,
nutrition, an interface with policy makers and
even lobbying for small-scale farmers. Progress
on institutionalizing these roles has not
occurred in some theoretical or apolitical
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manner but has often reflected the interests of
influential FSR stakeholders, sometimes evolv-
ing through processes of institutional learning. 

This review concludes that external agencies
have had a very significant impact on the insti-
tutionalization process. CIMMYT, in particular,
played a key role in creating the initial interest
in the concept and its training programmes
have meant that the approach and methods
continue to form the basis of much of the FSR
in the region33. Many other agencies including
IARCs, as well as numerous donor agencies,
have influenced the approach, structure, speed,
and methods by which FSR has been institu-
tionalized. While donor assistance to FSR

remains at a significant level in many of the
countries reviewed, it has decreased in most of
them in recent years (Table 6.4.1). This assis-
tance has affected aspects of FSR in most coun-
tries including the approach taken, the
characteristics and organization adopted, and
the pace of institutionalization. Some external
agencies have used almost missionary zeal to
promote particular characteristics of the
approach, for example farmer participation.

The long-term sustainability of institutional-
izing FSR is seriously threatened by the decline in
donor funding which has placed additional bur-
dens on the already overstretched government
coffers. In Tanzania, while the FSR programme

198 Chapter 6

Table 6.4.1. Progress with institutionalizing FSR in eight countries.

Current FSR Level of donor
FSR Full FSR structure; OF Main FSR involvement Current
starts institution & OS: same or characteristics institutional

Country ad hoc starts separate teams emphasized Past Current diversity

Botswana 1969 1992 Separate (ad hoc) Variable: OFR High Low Moderate
feedback to OSR,
linkages and farmer
participation

Ethiopia 1976 1984 Was separate, Standard Low Low High
now same CIMMYT

methodology

Kenya 1975 1990 Same but Variable from Moderate High High
mandate split OFR to full
between RRCs range
and NRCs

Malawi NA 1983 Separate and ad Standard High Low Moderate
hoc in commodity CIMMYT
research methodology

Tanzania 1976 1982 Separate Full range Moderate Low Moderate/
high

Uganda 1930s 1991 Same Variable: OFR Low High High
to full range

Zambia 1978 1980 Separate, now Full range High Moderate High
with regional
mandate

Zimbabwe NA 1980 Both same and OFR Low Low Moderate
separate

Notes: 
1 ‘Full range’ of FSR characteristics include: problem solving, system oriented, interdisciplinary, adaptive,
on-farm, promoting farmer participation and with effective linkages to OSR, extension, development agen-
cies, planners and policy makers3.
2 OF, on-farm; OS, on-station; RRC, Regional Research Centre; NRC, National Research Centre (usually
commodity mandated).



has expanded from four FSR researchers in 1986
to over 30 today, funds per researcher have
decreased and the sustainability of the pro-
gramme in its present size is questionable34,
despite considerable government funding. 

In Zimbabwe the drastic reduction in oper-
ating funds has forced DRSS to cut some pro-
grammes, especially those on-farm trials which
were regarded by some as ‘add-ons’. FSR in
Botswana, which for many years was highly
dependent on donors, has also come to depend
on government contributions35. Since ARPT
began in Zambia the government has rarely
contributed more than 30% of the team’s

funds and its dependence on donors makes its
survival, and indeed that of the entire research
branch, quite precarious. In Kenya, Malawi
and Uganda the funding of research activities,
including FSR, is highly dependent on donor
funding in the form of a multiplicity of small
and large external research projects. In these
countries, as in Zambia, scientists are being
actively encouraged by research managers to
look for funding, thereby decentralizing fund-
ing decisions36. Such an approach may well
ensure the survival of FSR but it will, at the
same time, increase the difficulties of national
coordination.
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Chapter 7

Some Dimensions of the Organization of FSR

7.1 INSTITUTIONALIZING FSR IN TANZANIA: A CASE STUDY
Ann Stroud

In theory, the primary product of FSR is farmer-focused technology that will provide a greater number
of options for small farmers to solve problems, to relieve constraints and to exploit new opportunities for
development in a sustainable way. These should be maintained or supported locally without causing
further stress to the environment.

7.1.1 Introduction

Tanzania is not unlike many other African
countries in terms of potential and chal-
lenges. Bonte-Friedheim, writing in 19941,
highlighted the challenges facing developing
country researchers: location-specific produc-
tion systems due to diverse natural condi-
tions; crop combinations and specific human
preferences; the short history of food crop
research; the lack of resources and trained
research staff, despite the constant expansion
of research agendas; and the isolation of
research institutions. 

The general conditions in Tanzania are
dynamic and complex. Structural adjustment
is transforming the economy and fluctuating
global markets mean that income from agri-
cultural products is unreliable and frequently
devalued in comparison to manufactured,
imported necessities. A formidable list of other
factors directly affect the functioning of gov-
ernment-supported institutions including
democratization, corruption, inflation, reduc-
tions in the size and effectiveness of govern-
ment revenues, the uncoordinated influences
of many donors, growing populations,
increased environmental degradation and dis-
eases, particularly human immunodeficiency
virus (HIV). 

7.1.2 The agricultural research system

Agricultural research is presently handled by
two major government organizations in
Tanzania: the Department of Research and
Training (DRT) of the Ministry of Agriculture
(MOA) and Sokoine University of Agriculture,
with the Commission for Science and
Technology acting as a coordination body for
these and other research entities in the country. 

One of five departments in the MOA prior to
reorganization, DRT was formed in 1989–90
from the merger of two parastatal organiza-
tions, the Tanzania Agricultural Research
Organisation and the Tanzania Livestock
Research Organisation. DRT now consists of
five sections: livestock, crops, training, special
programmes (soils, agroforestry, agricultural
engineering) and farm systems research (FSR),
each headed by an assistant commissioner
(AC). Initially, the DRT received major support
from the World Bank and the African
Development Bank to rehabilitate a decayed
physical infrastructure and to set up a new
organizational structure. This led to the estab-
lishment of seven research zones, each covering
between two and four administrative regions
and headed by a Zonal Director of Research and
Training (ZDRT). Each station focused on either
livestock or crops, with the exception of the
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integrated Uyole Agricultural Centre (UAC)
serving the southern highlands, which joined
the DRT in 1993. This historic separation of
crops and livestock made wider integration
more difficult and left inadequate coverage of
some important commodities in selected zones;
such as rice in the Lake Zone and cereals and
legumes in the southern zone. Each zone differs
in its programming according to its history and
the major commodities grown in the zone. 

The new DRT maintained livestock and crop
commodity and disciplinary programmes, each
headed by a national coordinator, as well as
major sections for planning and budgeting.
National priorities, using a weighted scoring
technique, were set under the National
Agriculture and Livestock Research Master
(NALRM) plan in 19892, to guide budget and
manpower allocations. FSR was designated as
one of the first priority programmes, with zonal
priorities set more recently. 

7.1.3 Evolution of the FSR programme

Although FSR began in Tanzania more than 20
years ago, when the approach was introduced
by the International Maize and Wheat
Improvement Center (CIMMYT) in eastern and
southern highlands zones, it has taken a long
time to be accepted. The Tanzanian National
Agricultural Policy of 1982 stated that agricul-
tural research should be problem-oriented, and
should adopt the FSR approach. In 1985, a FSR
national coordinator was appointed to imple-
ment the policy as part of a USAID-funded pro-
ject. Various in situ projects have influenced the
adoption of FSR (Table 7.1.1). Generally, the

FSR team approach was adopted, with a small
multidisciplinary group charged with conduct-
ing local diagnostic studies to guide research
and on-farm testing and farmer evaluation.
However, in the central zone, support from the
International Development Research Center
(IDRC) fostered a station-wide involvement and
in southern highlands a small agroeconomics
unit was charged with creating links with com-
modity sections.

A national FSR programme was institution-
alized in 1989–90 with fully budgeted multidis-
ciplinary teams of three to six researchers in
each research zone, and headed by an AC/FSR
who is both the technical leader and the head of
a National Coordination Unit (NCU) which
manages the programme. Each zonal team is
headed by a zonal FSR coordinator, who is
responsible for providing technical guidance,
management and monitoring of FSR activities
in the zone and the team is administratively
answerable to the ZDRT at each centre3. 

Between 1986 and 1996 the number of FSR
research staff grew from six to 36, accounting
for almost 10% of DRT research staff. Of these,
17 were economists, 13 agronomists and nine
livestock specialists. Some 25 had an MSc and
eight BSc degrees. In 1992, two-thirds of the
staff had less than 5 years experience in FSR4,
but donors, notably USAID, the Overseas
Development Administration (ODA) and The
Netherlands, have helped to upgrade the level of
training. Donors have, at one time or another,
given support to FSR activities in most zones
and also at the national level. However, only
two zones and the NCU presently receive out-
side assistance. The Government of Tanzania
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Table 7.1.1. FSR team formation, number of professional staff and donor assistance.

Year Current number of Donor
Zone established professional staff assistance

S. Highlands 19811 4 FINNIDA (1982–92)
Eastern 1983 3 USAID (1983–86)
Northern 1984 4 USAID (1983–86)
Central 1985 4 IDRC (1985–93)
Southern 1987 4 ODA-CRP (1991–96)2

Lake 1988 12 Netherlands (1988–97)
Western 1992 2 IFAD (1993–96)
NCU 1989 3 Netherlands (1991–96)

1 The team did not become multidisciplinary until 1991, prior to this it was an agroeconomic unit.
2 Partial support provided.



has supplied regular but dwindling financial
support for operational costs to FSR as well as
other programmes. Budget allocations were
given according to priority, e.g. all first priority
programmes received the same amount of
money. However, no account was taken of the
number of staff and type of research and asso-
ciated costs when assigning the budget. This
meant that FSR received less per scientist than
some third priority programmes. Because of the
programme’s expansion, inflation, and falling
government support, operational resources
declined to Tsh530,000 per researcher
(< US$1000) per year. As a consequence the
number of activities for teams without external
aid has diminished. The sustainability of the
programme in its present size is questionable if
resources remain so limited (Table 7.1.2). 

7.1.4 Recognized and adopted FSR approach

The National FSR Strategy document of 1992
describes the FSR approach that is followed in
Tanzania today:

FSR in Tanzania is defined as an approach
designed to generate relevant technologies for
specific clients, namely resource-limited house-
holds. To accomplish this primary objective a
research process developed by CIMMYT is fol-
lowed: an interdisciplinary systems perspective
is used involving farmers to diagnose problems

and needs which are prioritized, then potential
solutions are designed, developed and evaluated.
This technology development process considers:
existing aspects and relationships among com-
ponents of the farming system (e.g. crops, live-
stock, trees, off-farm activities, etc.) and
variations existing among farmers (e.g. socio-
economic differences, resource levels, farming
practices, etc.). The process emphasizes on-farm
adaptive research and interactions among com-
ponents in the farming system, and comple-
ments applied commodity and disciplinary
research, which is conducted on research sta-
tions. The FSR process is iterative and involves
five major stages: description/diagnosis, priority
setting and planning, experimentation, evalua-
tion, and recommendation and diffusion.

In theory, the primary product of FSR is farmer-
focused technology that will provide a greater
number of options for small farmers to solve
problems, to relieve constraints, and to exploit
new opportunities for development in a sustain-
able way. These should be maintained or sup-
ported locally without causing further stress to
the environment. The technology should make
better use of, or expand the use of, existing
resources.

7.1.5 Indicators of institutionalization

As David Norman wrote in 1991: ‘Institutional-
ization is the process by which new ideas or
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Table 7.1.2. Operational funding for FSR from the Government of Tanzania, 1986/87 to 1995/96.

Number Number Av. no. FSR
of active of FSR researchers US$ US$ per

Year US$ zones1 researchers2 per zone per zone3 researcher4

1986/87 26,522 2 4 2.0 13,261 6,631
1987/88 18,147 3 7 3.5 6,049 1,728
1988/89 21,595 4 10 2.5 5,399 2,160
1989/90 64,951 5 20 4.0 12,990 3,248
1990/91 75,000 5 19 3.8 15,000 3,947
1991/92 32,550 5 23 4.6 6,510 1,415
1992/93 28,250 6 28 4.7 4,708 1,002
1993/94 19,130 7 28 4.0 2,733 683
1994/95 15,400 7 30 4.3 2,200 512
1995/96 10,0005 7 34 4.9 1,429 292

1 Although southern highlands was not included until 1992/93.
2 This figure does not include those out for long-term training.
3 Western and Lake zones are excluded. Although active they did not receive recurrent funds.
4 Does not include researchers in Western and Lake zone due to reason in3. 
5 Allocation estimated.



practices are accepted as valuable and become
incorporated into normal routines and ongoing
activities of the society’5. Institutionalization
therefore embodies not only organizational
change but also operational changes, where
ways of conducting research change due to a
different ‘mind-set’ or paradigm. The following
responsibilities were accepted in Tanzania as the
role of FSR in the DRT6. Until 1995, these were
seen as the role of the FSR teams. They are now
accepted as the role of all research scientists7:

● Characterize farming systems and client
groups, diagnosing priority problems and
identifying research opportunities, thereby
improving planning and priority setting.

● Provide a systems orientation to research,
having an interdisciplinary systems perspec-
tive, and provide integration across pro-
grammes.

● Technology testing with farmers with the
aim of developing usable recommendations:
– adapt existing technologies to farmer

conditions with inputs from farmers;
– focus on specific research themes that

involve system interactions, e.g. soil fer-
tility management, integrated pest man-
agement, crop–livestock interactions.

● Promote farmer participation in all stages of
research.

● Methodology development to bring various
types of farmers into the research process.

● Perform linkage functions: from farmers to
commodity and disciplinary programmes
on-station; from research to technology
transfer and development agencies; from
farmers to planners and policy makers.

● Monitor, analyse and document dissemina-
tion, adoption and impact of technologies. 
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Table 7.1.3. Evolutionary stages of FSR in Tanzania: major achievements and shortcomings.

Evolutionary Main Achievements and  
Stage1 characteristics Characteristics of FSR shortcomings

Early • Low interest by decision • Small number of researchers • Learning techniques
makers

(pre 1988) • Mainly donor driven • Young and inexperienced • Many surveys but limited
• Organized at programme • Lacked credibility use of results

level • Viewed as ‘extension’ by • Poor linkages with other
• Linkages ad hoc other researchers programmes

• Isolated from other • Mostly variety testing and
programmes package demonstrations

• Economics new and unfocused • No user differentiation

Past • Donor support moderate • Exists as separate programme • Collecting feedback on
• Decision makers gaining • Staff gaining experience technology

interest • More economists • Start using FPR techniques
• Increasing interest by NGOs • FSR teams in every zone • Start collaborative work
• Encouraged by East and • ‘Extension’ oriented but more with commodity scientists

southern African proactive • Gender awareness starting
commodity networks • Systems thinking in infancy • Still low-level farmer

• Linkages ad hoc adoption

Present • Donor support limited • FSR considered experts for • Use farmer research groups
• Donors focused on village-level work to give research direction

farm-level impact and • Appreciation for economic/ • Use of PRAs and farmer
development social aspects assessments

• Commodity researchers • Increased collaborative • Feedback incorporated into
increase farmer interaction research research programmes

• Decision makers start to • FSR still separate programme • Linkages with commodity
embrace FSR approach but has more collaboration programmes receiving

• Effort to improve linkages with others attention
• Adoption and therefore

impact limited due to poor
services, costly inputs

1 It is difficult to put dates on this continuum.



In an attempt to track the institutionaliza-
tion of FSR in Tanzania, key points from this list
are identified as indicators. Other indicators are
added that show organizational acceptance of
the approach. These two types of indicators, for
operation and organization, are compared
across the three evolutionary stages that have
been outlined for Tanzania.

Organizational indicators are: 

● Allocation of budget for FSR and linkage
activities.

● Organizational change to ensure client-ori-
entation such as creation of FSR teams,
units or committees to address farmers’
needs.

● Multidisciplinarity such as team or collabo-
rative research.

● Planning mechanisms to foster client-orien-
tation, involving farmers in some stages, and
ensuring that research is based on farmers’
needs in a systems context.

● FSR is given a high priority.
● Indications in the monitoring and evalua-

tion system that researchers are using a sys-
tems approach and participatory methods
(beneficiaries are acknowledged, farmer par-
ticipation is measured).

● Feedback mechanisms in-built (adoption,
farmer assessment, impact studies).

● Field research is facilitated (researchers are
motivated, transport provided). 

● Manpower development is facilitated to build
appropriate skills. 

● Integrated, multidisciplinary teamwork with
a systems perspective. 
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Table 7.1.4. Three stages of institutional evolution of FSR compared over time using indicators to analyse
progress.

Evolutionary stages

Indicators Early Recent past Present

Organizational
Budget – + +
Structure conducive – + +
Priority programme – ++ ++
Considered in planning + + ++
Considered in M + E – – –
Multidisciplinary (including economics) + ++ ++
Field work facilitated + + +
Linkages functional + + +
Manpower development + ++ +

Operational
Participative surveys – + ++
Farmer input into setting research agenda + + +
Farmer input into trial design – – +
Farmer input into trial management (collaborative) + + ++
Farmer assessment of technology – + ++
Research targeted to beneficiaries + + +
Farmer input to extension messages – – +
Use of farmer research groups – – +
Joint agenda with linkage partners – + +
Multidisciplinary team/group + ++ ++
Use of diagnostics in planning and siting research + + +
User differentiation – + +
Widening technology options – + +

–, not present; +, partially present; ++, present.
NB: The scores are given to the research system as a whole, not only FSR teams. An intermediate score may
indicate that across the zones only a few researchers are practising a given technique or that in only a few
zones something is happening. The rating is subjective and based on personal knowledge of the situation
and history.



● Linkage agreements and working modes are
developed.

Operational indicators in the Tanzanian context
are: 

● Research activities at various stages use
farmer participatory techniques such as
farmer assessment sessions, participatory
surveys conducted and information used,
farmer-managed trials, farmer involvement
in trial design, farmer involvement in exten-
sion message development. 

● Research targeted to farmers needs (on and
off station): researchers are aware, for exam-
ple, of farmer goals, preferences and limita-
tions.

● Use of farmer differentiation techniques
(including gender analysis).

● Consider several options in relation to differ-
ent types of users and situations, rather
than only an optimum level.

● In-the-field linkages with farmers and tech-
nology transfer agents using Farmer
Research Groups (FRGs), attend fora and
have joint agenda, NGO and extension
involvement in meetings and field work.

● Use of diagnostic information in planning
and siting research.

In 1995, a self-assessment survey in selected
research stations determined to what degree
researchers felt they were using aspects of the
farming systems approach (Table 7.1.5).
Several conclusions were drawn. Over time, def-
inite progress has been made in institutionaliza-
tion of FSR in both operational and
organizational aspects. In terms of operational-
izing FSR, participatory research had risen in
terms of the number of techniques and the
number or researchers practising them. Many
researchers had been exposed, but few are
using many of the techniques, economic evalu-
ation is a widely underutilized example.
However, there was little change in some indica-
tors on organizational aspects. Monitoring and
evaluation in particular was weak. Structural
features fostered nationally oriented planning
and budgeting, but these did not necessarily
take regional (zonal) needs into account.
Budgeting and general facilitation was limited
to research necessitating donor input, and
manpower development was also directly
related to donor interest. Zones that had donor
assistance have gone further in adopting, test-
ing and practising many of the techniques
indicating adoption of the process.
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Table 7.1.5. The use of the farming systems approach and specific FSR techniques in the Department of
Research and Training, MOA, Tanzania.

% Scientists
exposed to % Scientists % Scientists % Scientists % Scientists

Number of farming with on-farm using survey using using
Research responding systems trials involving information economic farmers
zone scientists approach farmers to plan OFT analysis assessment

Central 25 100 92 52 12 52
Eastern 341 82 44 44 15 29
Lake 31 58 77 55 39 61
Northern 48 19 27 27 10 27
Southern 19 47 63 95 21 63
S. Highlands 37 65 49 49 30 32
Western 9 78 67 78 56 78

Total 2032 60 55 50 22 37

Source: Strengthening Client-oriented Research Workshop, DRT – Zonal self-assessments, June 1995.
1 In the eastern zone, the total number of scientists represents those programmes located at Ilonga. Other
stations not represented include: Tanga livestock, Mlingano, Kibaha and NCDP. Programmes represented
are: maize, grain legumes, sorghum and millets, FSR-E, sunflower, crop protection, rice and sugarcane.
2 The total number of scientists in DRT is 350. Some who are on training are not included here as they
could not be interviewed.



7.1.6 The future

Research institutions are constantly under pres-
sure to change, with economic forces, govern-
ment policy, donor influence, research
management and scientist exposure to new
ideas all adding to these pressures. In the near
future it seems that donor support will continue
to be contingent on incorporation of a client-
oriented research (COR) approach. DRT man-
agement accepts this and is planning for
capacity building in this area and for further
institutionalization. Acceptance of the COR
approach will probably result in eventual inte-
gration of FSR team members into other sec-
tions, perhaps with the exception of
economists, bringing the FSR mandate to all
programmes. The economists will assume a
more professional role rather than acting as
generalists. Station committees will be created
to coordinate on-farm research (OFR) and
review systems thinking.

Outside forces also influence effectiveness. If
linkages with farmers and extension continue
to improve, one can expect greater impact. If
privatization takes hold, one may see eventual
improvement in enabling services and a better
trained extension service would be able to target
recommendations and assist farmers to form
action groups. If research is increasingly client-
driven then orientation will improve. Finally,
the fruits of COR will be contingent on the
‘killer’ assumption: the availability of funds and
motivation to do the job.

7.1.7 Conclusion

Tanzania’s story offers many lessons: with hind-
sight, the use of a team approach rather than
trying to achieve general exposure was a good
way to start. This allowed for small ‘modules’ of
expertise to develop locally and a critical mass
nationally, and as others became convinced of
the positive aspects of the FSR approach, they
were able to draw on this expertise. It also served
as a starting place for economists who slowly
gained the acceptance of biological scientists so
that collaboration became the norm rather than
the exception. It was necessary to have donor
support throughout to help generate interest and
also to absorb the risk when adopting a new way
of working. Consultancy opportunities for
farmer-based research from development NGOs

also catalysed changes in attitude and practice in
some zones. Over time, the increased exposure of
researchers involved in commodity networks and
in regional and international workshops helped
legitimize the FSR approach. 

Various factors slowed the process of accep-
tance and institutionalization. The original
source of technology for on-farm testing was
generated on-station without the use of FSR.
Many of these technologies were rejected by
farmers as station researchers had a poor
understanding of farmer constraints and rec-
ommended technologies were, perhaps, too
labour intensive or too costly. It was often
wrongly assumed that inputs would be available
to farmers. Feedback from FSR teams was weak,
poorly communicated, and therefore only
slowly accepted by on-station researchers who
were still a long way from their clients. 

OFR was perceived by managers to be expen-
sive – vehicles, petrol and per diem payments
were all needed to sustain early efforts. In the
early years, researchers rather than farmers
managed most of the trials, hence the need for
frequent follow-ups, increasing operational
costs. Many trials were started but were aban-
doned due to logistical difficulties or budget
problems and few gave reasonable results.
Difficulties arose in timing of treatment applica-
tion, resulting in failures when researchers
were not able to get to the site. Farmers were
targeted as individuals, not as groups, so that
the risk of data loss was high. Considerable
effort was made with little return for this effort.
The lack of useful results again slowed accep-
tance of the methodology by non-practitioners.
OFR techniques were either still under develop-
ment or the practitioners had limited experi-
ence in using the more sophisticated design and
analysis techniques required to adjust for losses
or interpret variability. 

The skills and management required to suc-
cessfully implement an OFR programme were
underestimated by donors, managers and
researchers alike. Although individual attitudes
and work habits did change slowly, it was more
difficult to adjust the institutional processes.
Planning mechanisms, farmer-based priority
setting, monitoring and evaluation and govern-
ment financial support, all lagged behind. In
more recent times, once the DRT accepted 
the approach as part of its operational and
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organizational framework, most of these
processes have become more supportive.
Tanzania provides strong evidence that institu-

tionalization is not an easy or straightforward
process, but takes time and considerable effort.

208 Chapter 7

REFERENCES

1. Bonte-Friedheim, C., 1994. Editorial: the future of agricultural research. Tropicultura, 11 (3).
2. Department of Research and Training (DRT), 1991. National Agricultural and Livestock Research

Masterplan (NALRM). MALDC, Dar es Salaam.
3. Semgalwe, Z.M. & J. Kaaya, 1992. Farming Systems Research in Tanzania, FAO/SIDA Farming Systems

Programme. Harare, Zimbabwe.
4. National Coordination Unit (NCU), 1993. Summary of Planning and Priority Setting Workshop. DRT

and MOA, Dar es Salaam, Tanzania.
5. Norman, D., 1991. FSR in a declining donor environment. A workshop for research and extension

administrators for East and Southern Africa, CIMMYT, Nairobi.
6. National Coordination Unit (NCU), 1990. A summary of participants’ recommendations during the

FSR orientation workshop, ALCC, Arusha, 17–19 September, 1990.
7. National Coordination Unit (NCU), 1995. Proceedings from Two National Strengthening Client-ori-

ented Research Workshops for DRT. DRT and MOA, Dar es Salaam, Tanzania.

7.2 INSTITUTIONALIZING FSR IN ZAMBIA: A STAKEHOLDER PERSPECTIVE
Stuart A. Kean and M. Creasy Ndiyoi

Strategies for ensuring the long-term sustainability of FSR must be tailored to the institutional power
structures in specific NARIs. In those where institutional power continues to be relatively centralized, FSR
managers can generally manage through directives. However, in NARIs where decision making is dis-
persed, FSR managers must become strongly proactive stakeholders.

7.2.1 Introduction

For well over 20 years in Zambia, ever since the
notion of an FSR team was first suggested, the
subject has created passionate debate both in
support and opposition. To its supporters the
Adaptive Research Planning Team (ARPT) rep-
resents the first major attempt since Zambia’s
independence to focus research branch atten-
tion on the needs of small-scale farmers1. It has
received international acclaim, including the
Food and Agriculture Organization (FAO) World
Food Day Silver Medal in 1992, and it has been
seen internationally as an example of how
farming systems research might be institution-
alized. Its supporters claim that it has helped to
bridge the many gaps in the technology contin-
uum between farmers, extension workers and
scientists and it has increased the relevance of
research for small-scale farmers2.

Some, however, view ARPT as a donor-
funded ‘white elephant’, acting autonomously
as if it were a separate organization within the

research branch3. They feel that it has acted as
a barrier in the technology continuum by limit-
ing Commodity Research Team (CRT) scientists
to on-station trials and they do not believe that
it has had any impact on the relevance of tech-
nologies for small-scale farmers. What is beyond
dispute is the fact that from 1980 ARPT was a
significant section of the research branch,
growing until, in 1987, 20% of research
branch scientists worked within the team4. 

This contribution analyses the process of
institutionalizing FSR in Zambia. It first exam-
ines the concept of institutional sustainability
by considering the role played by different stake-
holders in establishing the team and support for
ARPT varied over time. An analysis of national
coordination shows how this was undermined
by the influence of various stakeholders.

7.2.2 Establishing and sustaining the ARPT

The decision to establish ARPT was not the
result of any major policy statement or directive



issued by senior government officials. In fact
there was no mention of ARPT in any research
branch policy document until it was well estab-
lished in 1984. Several policy statements writ-
ten in 1990 and 1993 failed to mention ARPT,
although it continued to be a significant section
in the branch. This apparent absence had no
bearing on ARPT’s establishment. Indeed, the
first ARPT national coordinator was able to use
the vague policy rhetoric to justify the establish-
ment of ARPT, citing the statement in the Third
National Development Plan that: ‘Regional
research stations will continue to pay more
attention to local problems’5. This suggests that
policy rhetoric does not always deserve the sig-
nificance it is sometimes accorded. It also shows
that existing rhetoric can be utilized by stake-
holders to suit their interests. 

The team’s establishment was a gradual
process over the course of 3–4 years. It was the
product of a series of independent decisions
(Table 7.2.1), none of which would have cre-
ated ARPT on their own. There was a general
agreement about the need to reform the
research organization among some individuals
at senior management levels in the MOA. They
showed their support for reform in their
response to the demonstration of FSR method-
ology by the East African Economics
Programme of CIMMYT in 1977. The support
of some decision makers was only important for
a short time but it was an absolutely critical
time. The Director of Planning, for example,
who invited CIMMYT to undertake its demon-
strations, set in motion a chain of events with
the potential to produce significant change long
after he had left the MOA. The support of other
stakeholders was more continuous, such as that
of the planning unit economist who acted as

liaison officer between MOA and CIMMYT, and
eventually became the first ARPT national
coordinator.

7.2.3 Sources of support for ARPT 1977–96

From its inception ARPT needed supporters to
break the mould of conventional research.
Once established, its sustainability depended on
the support of stakeholders who could influence
decisions on resource acquisition and alloca-
tion. Most of this support was serendipitous,
resulting from informal contacts. Some, how-
ever, was carefully cultivated in response to the
opposition to ARPT which grew as its activities
expanded.

The very high level of support from the
incumbent Director of the Planning Unit in the
Ministry of Agriculture between 1977 and
1979 was critical in initiating developments
which resulted in ARPT’s establishment. His
goal was a research programme that would be
more relevant to the needs of small-scale farm-
ers, and his decision to welcome CIMMYT’s
demonstration of adaptive research planning
procedures7 bestowed ministry approval on the
initiative. However, his support was much less
important once the Steering Committee had
been established, and he had left the post before
ARPT was in existence. Subsequent planning
unit directors, while not as interested in the
work of the research branch, were broadly sup-
portive.

Some senior managers within both the
research and extension branches of the
Department of Agriculture had come to the
same conclusion as the Director of Planning
about the need for change. Four senior man-
agers in particular played key roles: the Director
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Table 7.2.1. Critical decisions in the establishment of ARPT.

Date Decision Key stakeholder(s)

June 1977 Response to CIMMYT’s request Director of Planning
July 1977 Set up Steering Committee Director of Agriculture
December 1978 Agreement to appoint two economists Steering Committee
July 1979 Temporary home for two economists in Weed team leader

weed research team
December 1979 Agree to institutionalize CIMMYT Steering Committee

procedures
February 1980 Agree to set up ARPT Steering Committee

Source: Kean, 19946.



of Agriculture, the two Assistant Directors of
Agriculture for Research and Extension –
ADA(R) and ADA(E) – and the Chief
Agricultural Research Officer (CARO). 

● The Director of Agriculture was generally
supportive throughout the period, particu-
larly in 1979, when the incumbent Director
recruited two economists to continue the
work demonstrated by CIMMYT, prior to
ARPT’s formation.

● Vital support was given to ARPT in its first 4
years by the incumbent ADA(R). His whole-
hearted commitment was instrumental in its
rapid establishment and in the selection of
the more radical institutionalization option
of a separate FSR section. His aim was to
have 60% of the activities of commodity sta-
tion research teams (CSRT) scientists origi-
nating from farmers’ problems identified by
ARPT. He delegated authority to the
Coordinator and urged the allocation of
resources to the team.

● The support of the CARO for ARPT was vari-
able. The incumbent CARO during ARPT’s
establishment was highly supportive. Later
incumbents were, however, less enthusiastic
and some became focal points for criticism.

● The role of the ADA(E) was important prior
to ARPT’s formation when the incumbent
supported the concept demonstrated by
CIMMYT. Subsequent ADA(E)s have also
been generally supportive, particularly in
recent years.

Scientists in the Weed Control Research Team,
having undertaken a small farms weeds project,
backed the concepts behind ARPT, providing a
temporary institutional base for the first econo-
mists recruited to conduct FSR8. By the time
provincial ARPTs were functioning, some of the
provincial agricultural officers and subject
matter specialists in the extension branch
regarded ARPT as their local research team and
lobbied the ADA(E) and provincial authorities
on its behalf. 

Most of the nine donors who supported
ARPT did so because it had a strong mandate to
work for small-scale farmers, and they provided
scientists, as well as funding. The support of the
World Bank and USAID was generally short
term, ending after 3–5 years. Other donors,
including Swedish International Development

Assistance (SIDA), The Netherlands, Norwegian
Aid (NORAD) and the International Fund for
Agricultural Development (IFAD) provided
longer term support. Like the research branch
as a whole, ARPT needed donor resources to
function.

CIMMYT helped to establish ARPT by orga-
nizing the early demonstration of procedures,
which ARPT was created to operationalize.
CIMMYT initially provided ARPT with concepts
and methodology, supported through training,
later supplemented by financial support for the
coordinator’s office and ARPT-Lusaka Province.
Its support remained strong even after its direct
financial support ceased. 

The National Coordinator increased support
for ARPT by approaching potential donors for
support to short-circuit the bureaucracy for for-
mal donor relations. His previous experience in
the MOA Planning Unit provided contacts in
several ministries and donor organizations. He
contacted stakeholders in the MOA Planning
Unit to speed decisions on resource allocation.
More recently, the coordinator’s office has lob-
bied for the interests of small-scale farmers and,
by implication, for ARPT’s survival.

7.2.4 Sources of opposition to ARPT

There was no serious opposition to ARPT dur-
ing its initiation or in the early stages of imple-
mentation. However, subsequently some CSRT
scientists expressed scepticism about the role
of ARPT, its methodology for conducting on-
farm trials and the limited experience of ARPT
staff. The most serious and sustained criticism
was that ARPT was being favoured in the allo-
cation of resources. Similarly, when the
Research Management Team (RMT) was
formed in 1990, some members were critical
of ARPT’s favourable resource position, per-
ceiving it to be acting autonomously, and
believed it should be dissolved9. ARPT national
meetings were cancelled and the National
Coordinator was downgraded by exclusion
from the RMT. The idea of an ARPT national
support unit was opposed by the RMT. A for-
mer member of the RMT acknowledged the
opposition to ARPT. He said that many in the
management team lacked an understanding of
ARPT’s role and felt threatened by the changes
it represented.
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By 1993 the opposition was such that no
one was able to say definitively whether ARPT
existed or not! A mid-term review recom-
mended that it should be dissolved, a view
backed by some RMT members. SIDA’s
Agricultural Sector Support Programme (ASSP)
review, and another specific review of SIDA’s
support to ARPT, recommended its continua-
tion in a modified and renamed form. In 1994
ARPT became the Farming Systems Research
Team (FSRT), although its structure and func-
tions remained the same, despite strong SIDA
recommendations for reform. ARPT staff con-
tinued to function in most provinces, producing
work considered by many to be both worth-
while and innovative10.

7.2.5 Lessons for sustaining the
institutionalization of FSR 

The ARPT case highlights important lessons for
sustaining the institutionalization of FSR in the
region. 

● Policy rhetoric may not be an accurate guide
to the actual priority given to FSR and may
bear little relation to the level of support
available for its institutionalization.
Stakeholders promoting FSR should not
devote too much time to getting FSR
included, but they should make use of what-
ever relevant rhetoric exists to support the
FSR case. 

● The level of support for FSR from any partic-
ular stakeholder can fluctuate over time and
cannot be taken for granted. In situations
where there is rapid turnover of staff the
support base can change very rapidly. The
best strategy is to continue to develop as
wide a base of supportive stakeholders as
possible. 

● It is essential that FSR managers act proac-
tively and strategically, making the most of
every opportunity to garner support from
other stakeholders. They can do this
through advocacy activities which increase
the size of their constituency and by linking
formally and informally with other like-
minded groups and individuals.

● These last two points indicate that neither
research nor institutionalization are apoliti-
cal processes but are ones in which institu-

tional power and politics play crucial roles
and in which no stakeholder is neutral. It is
therefore helpful for FSR managers to under-
stand the interests and levels of influence of
all stakeholders in key decision-making areas,
including their own power base, so that they
can assess their room for manoeuvre. 

● Whilst the support of managers was impor-
tant it was possible for relatively junior
stakeholders to play crucial roles in the insti-
tutionalization process even if it was only for
a relatively short time, in the case of ARPT
the weed scientists.

The experience of ARPT supports the notion of
contending coalitions ‘which look for points of
leverage and spaces for manoeuvre to further
their causes’. It is necessary for strategic man-
agers to ‘take stock of the political environ-
ments in which … work is conducted, and take
decisions about which coalitions … to be part of
at a specific time’11. The case of ARPT indicated
the importance, particularly for the coordina-
tor, of having informal contacts in key positions
who were able to help resolve difficulties. In
recent years the coordinator’s office has also
undertaken a range of advocacy activities for
small-scale farmers, such as presentations dur-
ing agricultural shows, which have provided
opportunities to publicize the work of ARPT. 

7.2.6 Experiences with national coordination
in the ARPT

The national coordination of FSR has been
given varying degrees of emphasis within the
region. National coordination was needed to:

● Provide technical and methodological guid-
ance to create a coherent programme.

● Provide a mechanism for the supervision of
the decentralized provincial teams to create
an environment for institutional learning
and reflection and reduce duplication and
the repetition of mistakes. 

● Take on substantial administrative responsi-
bilities, especially during the establishment
of ARPT. 

● Coordinate linkages between ARPT staff
with those of other sections of the research
branch and in other organizations.

● Maximize the support of ARPT’s nine
donors.
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The National Coordinator made efforts to influ-
ence the activities of all stakeholders working
with ARPT, especially team members. Many
formal and informal management mechanisms
were developed including team reviews, provin-
cial exchange visits, a variety of committees
and in-service training sessions12. These aimed
to encourage institutional learning, team build-
ing, information exchange and facilitate inter-
action within the team and between team
members and other organizations. The coordi-
nator increasingly focused on participative
mechanisms as typified by the reflective experi-
ential workshops. In recent years less use has
been made of formal mechanisms apart from 6-
monthly internal team meetings which encour-
age reflection and self-criticism.

The national coordination of ARPT’s activi-
ties was rather disappointing. Several reviewers
of ARPT in the late 1980s noted areas where
methodology had not been standardized. The
provincial teams were inconsistent in their lev-
els of interaction with farmers, with CSRT sci-
entists and extension workers, in their use of
CIMMYT methodology, their interdisciplinary
cooperation and their identification with the
ARPT as a national team.

The main reason for the lack of cohesion
was the coordinator’s limited authority in key
decision-making areas easily influenced by
other stakeholders. While research managers,
including the coordinator, had influence in
structural matters, donors had the most direct
influence over the allocation of funds and staff,
giving donor-funded staff greater autonomy.
Donor-funded technical assistance scientists
often worked to donor project job descriptions
and project objectives, identifying more closely
with their projects than with ARPT. Even if they
were responsible to the ARPT coordinator their
loyalty remained with their employer or recruit-
ing agency. ARPT scientists in general, but par-
ticularly those funded by donors, had great
influence over the content of their activities,
their links with other stakeholders, and the
methods they used. CIMMYT and the coordina-
tor, for example, advocated the use of a particu-
lar research process but scientists had the
freedom to decide the extent to which they
would follow it. Staff could be allocated to a
province by managers or a donor, but were
often able to decide where they worked within

the province. The wide range of stakeholders
meant that research managers, including the
coordinator, did not have sufficient power to be
able to control important aspects of institution-
alizing FSR. 

The coordinator was influential in decisions
on the team’s structure and provided continuity
and momentum during the team’s establish-
ment. Although he had little power to control
where the staff and funds were allocated, the
first coordinator was heavily involved in recruit-
ment and in discussing resource allocation. In
spite of having a clear sense of direction for the
team, he had to compromise with donors, usu-
ally on what assistance was provided. The coor-
dinator was less successful in coordinating the
activities and methods of ARPT scientists. Some
of the donor-funded technical assistance scien-
tists had strong opinions and little interest in
working as part of a newly formed national
team. Even if their project documents specified
that they were responsible to the ARPT coordi-
nator their loyalty remainined to their employer
or recruiting agency. A reviewer commented:
‘… it is open to question to what extent he (the
coordinator) is in a position to effectively exe-
cute his tasks. … Since the coordinator does not
control the funds of the different ARPT projects,
his authority will have to come from his profes-
sional capacity and his position as coordinator.
This may not bring him far in directing expatri-
ates with strong opinions and with the leverage
which their position and funding arrangement
provide them’13. 

7.2.7 Lessons for the national coordination
of FSR

The Zambia case highlights several lessons
about national coordination useful in the
region. First, that those managers charged with
coordination may not have the level of influ-
ence over resource allocation decisions to be
able to coordinate effectively. Donor authority
may convey sufficient influence to relatively
junior stakeholders to have them ignore coordi-
nation efforts; the tail can wag the dog under
certain circumstances. Second, although FSR
managers can use a variety of coordination
mechanisms these are unlikely to be effective
unless they take stakeholder’s interests and
influence, including their own, into account.
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FSR managers should analyse the interests and
influence of stakeholders in different areas of
decision making to find the most effective points
of leverage on them, e.g. job descriptions, per-
sonnel assessments, incentive systems, etc.
Third, although a range of management styles
may be appropriate, the Zambian experience
generally indicates that less directive, more par-
ticipatory and experiential mechanisms have
been more effective in situations where decision-
making power is highly dispersed across many
stakeholders. That is voluntary approaches
involving reflective team learning are more
likely to be effective in coordination than heavy-
handed dictates. Some useful mechanisms
included: provincial team exchange visits, bi-
annual team meetings on specific themes orga-
nized on experiential lines, and study tours.

National coordination is increasingly a key
issue in the process of institutionalizing FSR for
countries in the region. The indications are that
it may well be as difficult as in Zambia. Until
recently Botswana experienced similar difficul-
ties with national coordination due to the domi-
nance of donor activities14. In countries where
there are many different FSR projects being
undertaken within a national agricultural
research system (NARS), irrespective of the
level of donor funding, there is already a suffi-
ciently high dispersion of decision-making
power to exacerbate coordination difficulties,
e.g. Kenya, Uganda, Zimbabwe, Zambia and
increasingly Malawi. In these countries many
scientists, research centre directors and project
leaders are implementing FSR each with differ-
ent interests, organizational settings, method-
ologies, training and work experience. In
Tanzania the success of national coordination
to date may be jeopardized if the NARO moves
too fast towards integrating FSR into zonal
research-at-large15.

7.2.8 Operational implications of
a stakeholder perspective for

institutionalizing FSR

Interest in the characteristics and functions of
FSR has never been greater in East and south-
ern Africa NARIs. A growing number of diverse
FSR organizational arrangements and struc-
tures are being created within these National
Agricultural Research Institutes (NARIs), and

this diversity had created a double-edged chal-
lenge for the institutionalization of FSR. It is
decentralizing responsibility for the long-term
sustainability of FSR into the hands of many
more stakeholders. It is also, however, increas-
ing the need for effective national coordination.
The inherent contradiction in these challenges
can best be understood through an analysis of
the interests and influence of all the stakehold-
ers involved. 

Across the region over the least 20 years,
power structures have broken down and central-
izing forces over resource acquisition and alloca-
tion have become extremely weak16. Systems
are, to varying degrees, not under the control of
any particular stakeholder17. Many managers
and some donors have tried, without success, to
recentralize the power structure. An alternative,
more pragmatic, approach is for stakeholders to
accept that institutional power is dispersed, and
they must work proactively within these limita-
tions, creating coalitions with like-minded stake-
holders to achieve their goals.

Strategies for ensuring the long-term sus-
tainability of FSR must be tailored to the insti-
tutional power structures in specific NARIs. In
those where institutional power continues to be
relatively centralized, FSR managers can gener-
ally manage through directives. However, in
NARIs where decision making is dispersed, FSR
managers must become strongly proactive
stakeholders. This can be achieved by:

● Creating interest in FSR among all stake-
holders, as individuals and groups, includ-
ing relatively junior stakeholders as well as
ministers and senior managers.

● Not being content with stated policy com-
mitments from senior stakeholders.

● Continuing to campaign to increase the
number of stakeholders interested in FSR
even in systems where considerable FSR
activities are being undertaken.

● Undertaking a wide range of FSR advocacy
activities including the development of a
strong national network, promotional mate-
rials, meetings, in-country training and
study tours.

● Campaigning for resources. 

This final, vital activity could include analyses to
understand how formal and informal resource
decision-making processes work and stakeholders’
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relative levels of influence, building skills in
resource acquisition such as the writing of pro-
ject proposals, and building of resource net-
works including databases of individuals and
organizations providing resources for FSR.

Incorporating a stakeholder perspective into
national coordination for FSR requires a similar
understanding of the interests and influence of
all stakeholders. FSR managers should:

● Use all formal coordination mechanisms
that may exist, such as job descriptions, pro-

gramme meetings, supervision, monitoring
and evaluation. They must understand the
power structures respected by different
stakeholders and endeavour to influence
these.

● Provide opportunities for regular self-moni-
toring on a participatory and voluntary
basis. This would enable stakeholders to
reflect on their experiences in relation to
those of their co-workers and their col-
leagues from other organizations.
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7.3.1 Introduction

Few aspects of FSR have received as little atten-
tion as the costs of its application. In large part
this dearth of cost analysis reflects a general lack
of accessible data on institutional operating
costs. The costs of the earliest projects, widely
supported by donor funds, were generally high,
relative to comparable services provided through
national agricultural research systems (NARS).
The fact that the transition to locally staffed and
supported programmes was painful (or simply
failed) in many countries is attributed by some to
the costs of maintaining FSR.

FSR itself was developed to complement,
rather than substitute for, conventional agricul-
tural research. Its supporters saw it as a means
of improving the linkage between research sys-
tems and their clients, to better identify relevant
priorities and to determine which innovations
would best address the needs of specific farming
systems. Had FSR been widely perceived in this
way it might have become a valued step in the
activities of NARIs almost immediately. In real-
ity, many FSR programmes were viewed as com-
petition, or even as an alternative to the
conventional process, and this raised strong
opposition. 

One result was the failure to develop a func-
tional symbiosis envisaged between FSR units
and existing commodity and subject matter
research programmes, linkages between FSR
and other NAR programmes were notably weak
in most countries2. The relatively heavy depen-
dence of most FSR programmes on donor funds
placed them in a particularly vulnerable posi-
tion. The support of NARI managers was
required to extend such funding, and donors
often insisted that the NARI assume an increas-
ing share of FSR costs. NARI managers found it
hard to do so when it was already difficult to
cover existing NARI expenses3. With the con-
clusion of donor funding, many FSR pro-
grammes were forced to curtail their
operations, some drastically.

This contribution addresses the following
questions:

● How much do different types of OFR cost
and how are these costs structured?4

● What is the relationship between costs on
the one hand and the scope, scale and pro-
gramme type on the other?

● How do the costs and cost structures of OFR
programmes compare with those of the
NARIs as a whole in the same countries?

This contribution examines cost information
from seven programmes in six countries;
Ecuador, Guatemala, Panama, Nepal, Zambia
and Zimbabwe5. It is important to remember
that this data is well over 10 years old. It
remains, however, the best data available. This
very fact highlights the urgent need for more
work in this area, as decisions are being made
about the future of FSR programmes without
any recent costings.

The data were gathered during a study of
on-farm client-oriented research experiences by
the International Service for National
Agricultural Research (ISNAR) in the mid
1980s. The data has not been published earlier,
partly because of the real difficulties in reconcil-
ing data sets within NARIs and across coun-
tries. These seven cases were selected from the
21 programmes studied because of availability
of adequate data sets illustrating the range of
costs and cost structures of OFR. The coverage
in terms of numbers and types of OFR pro-
grammes is less than would be desirable, but
even this limited information does provide use-
ful insights into the relationships between costs,
programme type, scale and scope. OFR suffers
from the common perception that it is more
expensive. These case studies provide strong
evidence that this perception is incorrect.

7.3.2 Three types of OFR programmes 

Ewell, in 19886, divided the 21 programmes
covered in the ISNAR On-Farm Client-Oriented
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Research (OFCOR) study into three broad types
– individual technician, minimal pair and mul-
tidisciplinary team – according to the size and
disciplinary breadth of the teams. At least two
examples of each are found in each of the six
countries examined in this contribution. 

Solo generalist
The solo generalist programme type consists of
an individual with training in the
biological/extension sciences and familiarity
with survey work and simple economic analy-
sis. The generalist is resident in the area of
research activity, and is often assisted by one or
two technicians, backed up by specialists in
specific fields based at central stations. The geo-
graphic scale tends to be small with a focus on
villages near the base. The field ‘team’ is capable
of implementing elementary FSR activities,
including informal surveys, and both
researcher- and farmer-managed trials. The
purpose is to determine the acceptability of
specific technologies to farmers in the area,
often as a precursor to their widespread dis-
semination. Examples of the solo generalist
among the OFR programmes studied include
the Instituto de Ciencia y Tecnologia (ICTA) in
Guatemala and the Programa de Investigacion
en Production (PIP) in Ecuador.

Minimal pair
The minimal pair team consists of at least one
agronomist and a socioeconomist with the
capacity to carry out surveys and conduct a
range of on-farm trials in specific areas. The
coverage may still be limited, but it is broader
than that of the solo generalist. The disciplinary
scope is significantly greater with the inclusion
of a full-time socioeconomist. The pair is nor-
mally resident in the area where the research is
carried out, assisted by one or more field super-
visors. The geographic scale may often include
an entire province. Staff from research pro-
grammes and/or a national FSR team may pro-
vide back up. The pair is distinct from the solo
generalist in its broader scope, and the
increased research content made possible by the
addition of a socioeconomist. Examples of the
minimal pair in the case studies include the
Lusaka ARPT in Zambia and the Caisan Project
in Panama. 

Multidisciplinary Team
The multidisciplinary team consists of three or
more disciplines such as animal science, agron-
omy, anthropology, agricultural economics,
forestry and nutrition. An extension agrono-
mist or research/extension liaison officer might
also be involved and the team may have a leader
focusing on management and administrative
tasks. Multidisciplinary teams are capable of
carrying out OFR on a wider range of com-
modities and issues, utilizing different types of
interactions with farmers, other than OFR con-
figurations. The research content tends to be
high, with a comprehensive orientation
towards the farming systems of a region.
Consequently, there is the potential for greater
feedback of a general strategic nature to NARIs
and policy makers. They may also operate in
separate administrative units with the NARI.
Examples from the case studies include the
Farming Systems Research Unit (FSRU) in
Zimbabwe, the Farming Systems Research and
Development Division (FSRDD) in Nepal and the
Luapula Province ARPT in Zambia. 

The most important distinctions concern the
number of individuals or team members who
regularly interact with one another as well as
the number and diversity of disciplines repre-
sented.

7.3.3 Costs and cost structure

There is no single answer to the question of
how much OFR costs since there are different
types of OFR, and individual programmes each
have their own unique histories. This analysis of
costs seeks to identify patterns and relationships
between OFR costs on the one hand and scope,
scale and programme type on the other.

The data
For comparative purposes programme expenses
are expressed in terms of costs per scientist. All
costs have been converted to 1980 US$ using
the deflators and exchange rates for the pur-
chasing power parity (PPP) expenditure series
in the ISNAR database7. The use of PPP facili-
tates comparisons between the six countries
given the wide variations in their costs of living.
Adjusting for PPP dramatically increases costs
in Guatemala, Nepal and, to a lesser extent,
Zambia, compared to the three other countries.
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Costs of OFR
Tables 7.3.1(a) and 7.3.1(b) summarize the
available information from the seven OFR pro-
grammes according to three cost categories:
salaries and wages, other operating costs and
capital costs. The accounting systems of OFR
programmes do not, as a rule, make provision
for the general management and administra-
tive services provided by the NARI.
Accordingly, as a rough estimate of overheads,
a flat 15% of total NARI costs per researcher
have been added to the OFR costs per
researcher for each programme. The overhead
charge has been integrated into each of the
three cost categories for the seven OFR pro-
grammes in accordance with the cost struc-
ture for the corresponding NARI.

Table 7.3.1(a) gives total costs for the seven
programmes, though a comparison of totals is
not very meaningful, since some programmes
are national in scope (e.g. Guatemala, Nepal
and Zimbabwe) while others cover a single
province or area (Panama and Zambia).
Accordingly, costs per researcher were calcu-
lated for each programme. Costs per
researcher/year, in 1980 PPP-adjusted US$,
ranged from just under $19,000 for the Lusaka
ARPT to just over $60,000 for FSRU. The most
striking feature of Table 7.3.1 is the relation-
ship between OFR programme type and costs.
Not surprisingly, the two programmes with the
highest total costs, FSRU in Zimbabwe and
FSRDD in Nepal, both have national responsi-
bilities and are multidisciplinary teams. The five
programmes with lower costs are either solo
generalists (PIP in Ecuador, ICTA in Guatemala)
or minimal pairs (Lusaka and Luapula ARPTs
in Zambia and Caisan in Panama) with local or
regional responsibilities. The geographic cover-
age is a major factor in delineating scale while
programme type is a composite of several ele-
ments including scope and functions/nature of
research as well as scale. 

The two ends of the cost spectrum deserve
special comment. FSRU (Zimbabwe) is at the top
end, partially a function of the high salary lev-
els. At the bottom end, the Lusaka ARPT was
specifically designed as a low-cost operation8.
Overall the figures suggest that programmes
which are heavily dependent on donor funding
tend to spend more. The two most expensive
programmes, FSRU (Zimbabwe) and Luapula
(Zambia) were primarily supported by donors.
Two of the low-cost programmes, Lusaka ARPT
and the Ecuador PIP, received most of their
funds from the government. 

A major disadvantage of donor funding is
that it usually comes to an end. The incorpora-
tion of previously donor-funded programmes
into the government financial system can be a
traumatic process. The end of donor funding is
often marked by the simultaneous withdrawal
of funding and technical assistance personnel,
special benefits for local staff and the special
accounts which buffered research activities
from irregularities in the release of funds.
Maintaining the momentum of research activ-
ities under such conditions is a formidable
challenge.

In the case of PIP in Ecuador, the transition
from donor funding in 1982/83 was far from
successful and resulted in fundamental changes
in the character of activities. The incorporation
of PIP staff and activities into the experiment
stations resulted in a reduction in levels of com-
pensation and travel budgets. One-third of the
staff had left by 1986 and were replaced by
younger people with significantly less experi-
ence and training in OFR. Most important were
the changes in the planning and supervision of
the field activities as described by Ewell, writing
in 1987:

The PIP programmes responded formally to
the Technical Committees named by the direc-
tors of the stations. These changes had
the favourable effect of improving potential
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Table 7.3.1(a). Total programme costs and numbers of researchers (annual cost per programme in 1980 US$
adjusted for PPP).

Lusaka, I’bura, FSRDD, Caisan, ICTA, L’pula, FSRU,
Zambia Ecuador Nepal Panama G’tmala Zambia Z’bwe Average

US$ 
costs 56,730 45,171 265,980 33,960 157,750 136,800 272,655 138,455.00
No. staff 3.0 2.1 13.0 1.2 5.0 4.0 4.5 4.70



coordination with on-station research, but cor-
responded to a weakening of the client-oriented,
interdisciplinary character of the program. … As
that pressure (for a broad, interdisciplinary
farming systems approach) has been relaxed,
entropy has set in. The PIP’s methodology has
stagnated and the program is in danger of
becoming simply a technology screening arm of
the experiment stations.9

Weaning a programme away from donor fund-
ing can be difficult. This is especially true with
the more demanding types such as the multidis-
ciplinary team. Solo generalist and minimal
pair programme types that are integrated into
research or development institutions may find it
easier to reduce or eliminate dependence, sim-
ply because their costs are lower.

Cost structure
Costs are broken down into three major cate-
gories; personnel costs (salaries and wages),
operating expenses and capital costs. Of the total
OFR costs per researcher-year, salaries and wages
account for 55% of the total on average, with
28% for operating costs and 17% for capital. 

SALARIES. These include all regular support
staff in addition to researchers. Some pro-
grammes use permanent labourers (included
under salaries) and others use seasonal labour,
so the wages of casual labour have been
grouped with salaries, rather than under oper-
ating costs, to facilitate comparisons between
the programmes. Technical assistance staff are
costed in local salary equivalents. Salary costs
may be understated to the extent that pro-
grammes use seconded staff from other depart-
ments, as with research and extension field staff
working with the ARPTs in Zambia, and are
generally provided with services by the NARI.

These costs are included in the NARI budgets,
but not in the OFR field-team accounts. An
overhead charge is included to cover the sup-
port services provided by the NARI.

The two Zambian ARPTs are at the low end
of the spectrum, with less than 50% of costs
going on salaries, while Zimbabwe is the oppo-
site, with salaries accounting for nearly 70% of
OFR costs. While this is chiefly the result of
higher salary levels, FSRU Zimbabwe also has
more support staff than programmes in other
countries.

With the exception of Luapula ARPT in
Zambia, the salary and wages component is
larger, both in absolute and relative terms, for
multidisciplinary team type programmes. This
is partially a function of skill levels, since the
low-cost programmes, particularly the three
Latin American cases, rely primarily on
researchers with bachelors degrees, while the
majority of research staff in the other pro-
grammes have advanced degrees. The differ-
ence is also the result of the more extensive use
of both permanent and casual hired labour,
particularly by the multidisciplinary teams, to
assist with trials and other tasks. In contrast,
solo generalist and minimal pair programmes
rely more on farmers for the range of operations
associated with carrying out on-farm trials. The
use of hired labour is related to the importance
placed on researcher-managed, as opposed to
farmer-managed, trials.

OPERATING COSTS. These account for roughly
one-quarter of OFR costs on average, grouped
into two categories: travel-related expenses and
supplies and miscellaneous expenditures. Travel-
related expenses depend on the scale of opera-
tions, including area covered and the number of
research sites, as well as the location of the staff
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Table 7.3.1(b). OFR programme costs and cost structures (annual cost per researcher in 1980 US$ adjusted
for PPP).

Lusaka, I’bura, FSRDD, Caisan, ICTA, L’pula, FSRU,
Country Zambia Ecuador Nepal Panama G’tmala Zambia Z’babwe Average

Salaries 6,960 10,510 8,820 16,940 18,940 11,450 42,650 16,800.00 
Operation 4,030 6,640 8,900 4,690 6,650 13,630 14,780 8,530.00

Travel (2,610) (1,960) (4,450) (2,960) (4,060) (11,530) (7,470) (5,220.00)
Misc. (1,420) (4,680) (4,450) (1,730) (2,590) (2,100) (7,310) (3,310.00)

Capital 7,920 2,960 2,740 6,670 5,960 9,120 3,160 5,450.00

Total 18,910 21,510 20,460 28,300 31,550 34,220 60,590 30,800.00



base. Then there are costs related to the fre-
quency of visits to sites; and the importance of
extension and liaison duties that may not be
associated with specific sites. Programmes with
frequent site visits have better supervision of
field sites – important for the quality of the
research performed. Not surprisingly, the pro-
grammes with larger networks of sites (FSRU in
Zimbabwe, FSRDD in Nepal and Luapula ARPT
in Zambia) have higher travel-related costs,
while all three Latin American programmes,
with staff posted in the field research areas, have
reduced travel requirements.

The Luapula and Lusaka ARPTs in Zambia
are an interesting study in contrasting opera-
tional styles and costs in the same country. Both
teams covered an entire province, but Lusaka
was specifically designed as a low-budget opera-
tion with one vehicle for three researchers, who
often used local transport10. Luapula, in con-
trast, had four researchers, each with a vehicle.
This, combined with the large geographic area
of responsibility, produced the highest travel-
related costs per researcher of all the pro-
grammes. 

CAPITAL COSTS. These are the smallest major
category of OFR costs, accounting for just 17%,
on average, of the total costs. Vehicles are the
largest component by far. The available data on
capital costs is, however, the least satisfactory.
Expenditures are recorded in the year in which
the capital items are purchased, but are then
‘consumed’ over a number of years. Housing
construction can be an important component of
capital costs when accommodation is required
for an entire team in a remote area. Construction

is a major portion of the capital costs of the
Zambia projects, but has been largely excluded
from the calculations on the grounds that the
laboratories and houses were not for the exclu-
sive use of the ARPTs. 

7.3.4 A comparison of NARI and OFR costs

Comparisons of the costs of NARI and OFR pro-
grammes have serious limitations. OFR and
OSR should be complementary parts of the
same research process. NARI data inevitably
includes the costs of OFR and OSR as well as
of general administration. However, NARI
managers must make resource allocation deci-
sions. A sense of the relative costs of different
phases of the research process will help them in
this task. 

Table 7.3.2 compares NARI and OFR pro-
gramme total costs per researcher in the same
countries. NARI costs include at least portions
of OFR programmes in most instances, but
these are not a major component of total NARI
costs.

The NARIs have higher costs per researcher
than the OFR programmes, though in Nepal the
two come very close. On average, OFR costs are
62% of the NARI costs per researcher. Salaries
are the major factor, with lower salary scales for
OFR researchers and fewer support staff per
researcher. This is clearly the case for the three
Latin American programmes, but is less clear
for the other three countries11. A comparison of
the structure of costs across the seven OFR pro-
grammes and the six NARIs is presented in
Table 7.3.3. 

The OFR cost structure is almost identical to
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Table 7.3.2. NARI and OFR: total costs per researcher (1980 US$’000 expressed in PPP).

Country Nepal Zambia Ecuador Panama Guatemala Zimbabwe Average

NARI 22.7 46.7 30.5 46.0 40.0 106.7 50.5
OFR 20.5 27.7 21.5 28.3 31.5 60.6 31.7

Note: Average costs per OFR researcher here are US$31,700 compared to US$30,800 in Table 7.3.1. The
Zambia average is increased, weighted by the larger and more expensive Luapula programme.

Table 7.3.3. Cost structures for NARI and OFR programmes (% of total expenditures).

Category NARI OFR

Salaries 60 55
Operations 25 28 
Capital 15 17



the average for the NARI. This is particularly
surprising in view of the common impression
that OFR is more dependent upon operating
costs than NARIs in general. In absolute terms,
average operational expenses for OFR pro-
grammes are less than two-thirds of those for
the NARIs. Although OFR travel costs per
researcher may be equal or greater to those of
the NARIs, OSR can be expected to be more
expensive in virtually every other category,
including equipment, supplies, structures and
administrative overheads. This, with the lower
salaries for the more junior professionals usu-
ally involved in OFR, and a larger support staff
for on-station researchers, leads to a general
conclusion that the NARIs as a whole have
higher costs per researcher than OFR. 

7.3.5 Costs in relation to scope, scale and
programme type

Scale and Scope
Scale (area and number of sites) is perhaps
the least controversial and most conceptually
simple of the factors affecting costs. Similarly,
the scope of investigations can be expected to
have a positive relationship to costs. The ele-
ments of costs which should be most affected
by scope are salaries and wages. Although it is
possible for a single individual to have respon-
sibility for several commodities and subjects,
as may be the case with the solo generalist
type of programme, research expertise in any
specific area can be expected to dilute as scope
widens. A critical consideration is the rela-
tionship between economies of scope and
scale in OFR activities. Larger teams can cover
wider geographic areas and more research

sites. The range of expertise that can be
accommodated in a big team can be spread
across a region or an entire country, whereas
resource constraints may make it impossible
to support the same team to work exclusively
on one area within the country.

Two programmes, the PIP (Ecuador) and
Caisan (Panama), have a narrow scope which is
reflected in the low expenditures for salaries and
wages. PIP and Caisan are essentially local pro-
grammes of trials on specific commodities. Of
the other five programmes, the two that are
national in scale also have the highest scope
rankings (FSRDD in Nepal and FSRU in
Zimbabwe).

Activities and Methods
The activities and methods of an OFR pro-
gramme indicate the intensity of the applica-
tion of resources. Some programmes include
formal surveys and a range of experiments nor-
mally associated with station-based research
and social science field research. The more
sophisticated the activities and methods used
are, the greater the intensity of research
involvement is likely to be. One would expect
greater researcher involvement to be reflected
in higher operating and capital costs per
researcher. On the experimental side, since most
of the programmes contain a mixture of differ-
ent types of trials and degrees of research and
farmer involvement, it is difficult to relate func-
tional spread to costs in any systematic way.
Programmes that use formal surveys might be
expected to have higher operational costs than
those that do not. 

Table 7.3.4 summarizes the relationship
between activities and methods on the one
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Table 7.3.4. OFR programmes: research functions and costs.

Cost per researcher
(000 US$, 1980 PPP)

Programme Type Surveys Trials Total Operating

Zambia, Luapula MP/MDT Formal OSR, RM/RI, RM/FI 32.2 23.3 
Zimbabwe, FSRU MDT Formal RM/FI 55.2 17.1
Nepal, FSRDD MDT Informal RM/FI 34.9 12.7
Zambia, Lusaka MP Informal RM/FI 16.9 11.6 
Panama, Caisan MP Informal RM/FI 26.0 12.4
Guatemala, ICTA SG Informal RM/FI 29.6 14.8
Ecuador, PIP SG Informal RM/FI 19.2 10.2



hand, such as OSR and the OFR programme
costs (with and without salaries), on the other.
Costs are shown with and without salaries
because these vary considerably between coun-
tries and tend to overshadow other relation-
ships. Formal surveys and research
managed/research implemented (RM/RI) trials
are examples of research functions of higher
research intensity compared to informal sur-
veys and farmer managed/farmer implemented
(FI) trials. 

Table 7.3.4 suggests at least two relation-
ships between costs and programme-
type/research functions. First, programmes
with a broader range of research functions have
higher non-salary costs per scientist than those
with narrow sets of functions. Formal surveys
appear to be a particularly critical feature since
the two most costly programmes, Luapula
ARPT in Zambia and FSRU in Zimbabwe, are
the only ones who report this activity.

Second, the non-salary costs per scientist for
all solo generalist and minimal pair pro-
grammes are surprisingly similar, a fact that
may be related to the common range of
research functions (i.e. largely RM/FI trials and
informal surveys). The essential difference of
the minimal pair programme type is the inclu-
sion of a social scientist. Although this does
increase total programme costs and change
programme activities, costs per researcher are
not affected. If minimal pair programmes have
a substantially higher productivity per
researcher and/or important qualitative differ-
ences, this programme type must be preferable
to the solo generalist.

7.3.6 Conclusions and principal findings

Cost structure
Wages and salaries are the most important
component of costs, accounting for 55% on
average for the seven programmes. Operating
costs, including travelling expenses, consume
28% of total expenditures. The structure of
costs is, on average, virtually identical to the
cost structure of the NARI as a whole in the
same country.

Costs, scale, scope and research functions
Costs per researcher of OFR programmes

appear to be a function of scale; the number of
and distance to sites; scope; the diversity of sub-
ject matter, including commodity coverage; and
the range and complexity of research functions.
With reference to types of programme teams
multidisciplinary teams have the broadest scope
and functional capacity and cost more per
researcher than the other types, particularly in
terms of non-salary expenses. Costs per
researcher are very close for minimal pair and
solo generalist programmes, which suggests
economies associated with the larger team size
of minimal pairs. Further, the qualitative differ-
ences in capacity with the addition of a social
scientist suggests that the minimal pair will be
preferable to a solo generalist in most situations. 

NARI and OFR costs per researcher
OFR is less expensive per researcher than NARI
research as a whole. This evidence is clear on
this point, even including a 15% overhead
charge for NARI services to OFR which makes
up 23% of OFR expenditures: OFR costs average
roughly 60% of the NARI expenses per
researcher. 

Operational costs
OFR programmes are not significantly more
dependent on operational expenses than NARIs.
In absolute terms, OFR operational expenses per
researcher are slightly more than half of those
for the NARI as a whole. As a percentage of
total costs per researcher, NARI and OFR opera-
tional expenses are virtually identical, at 25%
and 28%, respectively. 

These findings contain several implications
for FSR programmes: 

● Cost is less of a barrier to initiating or main-
taining an FSR programme than commonly
perceived. There are certainly costly forms of
FSR, notably the multidisciplinary teams,
but there are also modestly priced, readily
affordable programmes.

● Scope, scale, activities and methods all offer
flexibility in managing the reconciliation of
OFR needs with available resources.
Variation in geographic scale, in subject
matter (scope) and in the methods used, all
influence both the quantity and quality of
services. If, as the evidence suggests, mini-
mal pair programmes are no more expensive
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per researcher than the solo type, teams of
two (or possibly more) researchers repre-
senting different disciplines appear prefer-
able from both cost and quality perspectives.

● The type of OFR programme and its costs
can be changed over time in a given country
or region in response to changing needs and
resource constraints. An area about which
little is known may benefit from a multidisci-
plinary team of three or more during the ini-
tial years, but could be adequately served by
a minimal pair (possibly backstopped by a
national team and research programme
staff) thereafter. 

● Various forms of FPR which have received
increased attention in recent years offer
additional options and possibilities for
achieving cost reductions in OFR.

● Some form of OFR may the only option for
maintaining significant geographic coverage
in many developing countries. This is espe-
cially important for countries and regions
with high ecological diversity. Small coun-
tries, as well as regions within larger coun-
tries, that face serious resource constraints
and whose research needs are largely adap-
tive in character should seriously consider
strategies which emphasize OFR12. 

From a strict perspective of cost, the analysis
clearly suggests that OFR, particularly minimal
pairs or solo generalist programme types, is
cheaper than almost any form of station-based
research. The minimal pair seems desirable,
especially where geographic coverage can
approach that of two solo generalists. However,
both these types of OFR rely on backstopping
from researchers elsewhere, putting a premium
on collaboration throughout the research
process. Presumably, at least some support
could (and does) come through regional net-
works, institutes and IARCs. 

Farmer participation was a feature in all but
one of the eight OFR programmes included in
this study, but researchers played the leading
roles in all instances. As well as ensuring that
OFR activities are relevant to local needs and
conditions, greater farmer involvement can sig-
nificantly expand the geographic reach of a lim-
ited budget. It is neither feasible nor essential
for OFR research staff to be intimately involved
in activities at a large number of locations,

especially where farmers can define local priori-
ties and test possible solutions. This has been
the case in many countries in the years since
these data were collected. As with the NARIs as
a whole, the deployment of OFR resources is
defined in large part by national and regional
priorities. For those commodities, subjects and
areas that are not among the priority concerns,
some form of farmer participatory research
offers a low-cost mechanism for linking local
communities to sources of innovations that
address their specific needs.

The main considerations are not so much
cost as performance. Much of the station-based
research, especially in small, resource-starved
NARIs, contributes little to national develop-
ment and research failure rates are very high
because of equipment, funding and human
malfunctions. There is a better chance of
obtaining usable results with some form of OFR
as a stage in the research and development
process, especially using the more participatory
forms. As one moves along the spectrum of
conditions from poverty stricken and poor infra-
structure to civil disorder and war, as in
Somalia and Liberia, some form of farmer-oper-
ated OFR may be the only option that can serve
as a complement to relief activities. 

A final note
The costs and cost structures of OFR pro-
grammes in different countries reflect their ori-
gins which, in most cases, involved
donor-funded projects and outreach pro-
grammes of international agricultural research
centres. With the notable exception of ICTA in
Guatemala, the programmes included in this
analysis did not emerge in response to reforms
or initiatives within the NARIs and were, in
varying degrees, separate from the organiza-
tions that they were formally part of. This ‘dis-
tance’ enabled OFR programmes to develop in
different directions and illustrate a fair degree of
variation in scope, scale and range of functions.
The distance also produced tensions, so that as
special funding was withdrawn it became diffi-
cult for the parties most directly involved to
objectively assess the strengths and weaknesses
of different approaches for communicating
with clients and adapting research results to the
requirements of specific farming systems. 
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Today, several years after the peak period of
FSR projects, it is perhaps possible to focus more
on functions that are needed and less on the
jurisdictional disputes between research and
development and between public and private or
voluntary sectors. Although the importance of
OFR activities may have declined in several
countries in response to the withdrawal of

external funding and general public sector
financial problems, the need for the functions
which FSR programmes sought to offer remains
as strong as ever. As more local initiatives
emerge to address these needs, it is hoped that
the lessons offered by the experiences recorded
here can be weighed in considering OFR
options.





Chapter 8

Training for FSR 

8.1 THE HISTORY OF FSR TRAINING IN EAST, CENTRAL 
AND SOUTHERN AFRICA
Ponniah Anandajayasekeram

Training in FSR methods stresses practical work, team work, learning by doing and personal develop-
ment. During training, the multidisciplinary nature of the procedures and the team effort required should
be clearly demonstrated to introduce a much needed change in the attitudes of researchers, both to small
farmers and to other specializations.

8.1.1 An overview

The institutionalization of the FSR process in
eastern, central and southern Africa (ECSA)1

has led to changes in the organization of
research, in research/extension linkages, in
planning and priority setting processes, in
resource allocations and, not least, in the train-
ing needs of countries in the region. 

For most of 1970s and 1980s, the majority of
the FSR training activities, both national and
regional, were organized, sponsored and con-
ducted by the International Maize and Wheat
Improvement Center (CIMMYT) and other
International Agricultural Research Centres
(IARCs), particularly the International Center for
Tropical Agriculture (CIAT), the International
Potato Council (CIP), the International Centre for
Research on Agroforestry (ICRAF) and the
International Livestock Center for Africa (ILCA),
as well as the technical support teams of bilateral
donors. Since the late 1980s much of the 
effort from donors, the IARCs and National
Agricultural Research and Extension Services
(NARES) has been in incorporating FSR concepts
and methods into the curricula of national acad-
emic institutions and building national training
capacity. 

This contribution reviews the evolution of
farm systems research (FSR) training activities
in the region, with an emphasis on CIMMYT
activities in the early days, the current status,
and the practical difficulties involved in develop-
ing and sustaining the FSR related activities at
the national and regional level.

Special skills in FSR training
Several terms have been used to describe the set
of procedures involved in FSR2. In this contri-
bution, FSR is interchanged with other termi-
nologies commonly used in the region. Despite
this variety, all the procedures used emphasize
farmer-oriented and problem-focused, multi-
disciplinary research. 

Training in FSR methods stresses practical
work, team work, learning by doing, and per-
sonal development. During training, the multi-
disciplinary nature of the procedures and the
team effort required should be clearly demon-
strated to introduce a much needed change in
attitudes of researchers, both to small farmers
and to other specializations. Providing training
to scientists and extension staff together as a
multidisciplinary research team anticipates that
these participants will learn to value each
other’s contribution as essential to successful
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research and extension programmes. The train-
ing also requires a better understanding of the
small-farmers’ production system and decision-
making process which entails a substantial
amount of field work and interaction with farm-
ers. The systems perspective of the procedures is
highlighted by actually working within the sys-
tem concerned. Training procedures cut across
disciplinary boundaries and the participation of
several disciplines promotes interdepartmental
and interdisciplinary collaboration. Finally FSR
training is very field based, and trainers need
adequate practical exposure to the methods
used. However, such experience is no substitute
for the training skills that allow trainers to com-
municate with trainees. FSR training therefore
requires two sets of skills, both of which have
been scarce in many developing countries.

8.1.2 The evolution of FSR training in the
region

Training in FSR procedures to scientists from
developing countries began in the early 1970s
at the headquarters of some IARCs, including
CIMMYT, the International Institute for
Tropical Agriculture (IITA) and the
International Rice Research Institute (IRRI).
CIMMYT and other centres have also organized
in-country courses during critical periods in the
crop season so that centre staff could work in
the field with participants at these key times. In-
country trainers were also brought to the IARC
headquarters for in-service courses. These
training programmes have three distinguishing
characteristics: learning by doing, an emphasis
on finding short-term solutions to production
problems and a commodity-based research
focus3. Trainees learn to conduct farm-level sur-
veys aimed at identifying the most important
production problems of farmers, and to design,
execute and analyse a set of on-farm trials. The
basic purpose has been to help participants
develop the ability to identify the most relevant
research opportunities as well as the appropri-
ate solutions to production problems.

CIMMYT’S Regional Economics Programme
In the mid 1970s, the Consultative Group on
International Agricultural Research (CGIAR)
promoted the establishment of regional pro-

grammes by the IARCs. One of the first, estab-
lished in 1976, was a CIMMYT Regional
Economics Programme for ECSA. In its initial
phase, diagnostic and experimental planning
techniques were implemented in six countries of
the region in collaboration with National
Agricultural Research Service (NARS) scien-
tists. These demonstrated the value of the sys-
tems approach in addressing the production
problems of the small farmers4. In the early
1980s, there was a rapid increase in donor
interest in the use of FSR to improve the adop-
tion rates of new technologies by small farmers.
There was a massive expansion of FSR projects
in the region, many of them funded by USAID
under Title XII grants, with technical support
coming from American universities. This surge
of activity created a demand for trained FSR
researchers, but there was no training capacity
in the region to meet it. 

The most immediate and effective way for
training practitioners to meet demand was
through short courses followed by on-the-job
training in the region. From 1979 the balance
of the CIMMYT programme shifted from
demonstration and promotion to training, an
emphasis which continued until the close of
the programme in 1992. A two-level strategy
was developed; exposure and capacity building
for all interested NARS in the region, with a
concentration of effort on six countries:
Ethiopia, Kenya, Malawi, Tanzania, Zambia
and Zimbabwe, where commitment seemed
strongest and the circumstances most suitable.

Regional training in FSR methodology
The first regional FSR training activity was
organized by CIMMYT in Nairobi in 1979. The
primary objectives of the workshop were:

● To create an awareness for the need for, and
potential of, a systems-based, farmer-ori-
ented, problem-focused research approach
among researchers and research adminis-
trators in the region.

● To develop a nucleus of FSR-oriented scien-
tists for the NARS of the region.

After 2 years of workshops in Nairobi, it
became clear that they should be affiliated with
a regional institution to ensure their continuity.
The University of Zimbabwe took on this
responsibility and the regional workshops
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moved to Harare. From 1982 to 1992 its
Department of Agricultural Economics in the
Faculty of Agriculture ran FSR training work-
shops in collaboration with CIMMYT5. Two
workshops were run annually and were open to
researchers, mostly first degree holders working
in, or about to join, on-farm research (OFR) pro-
jects. The first workshop, normally held for 3
weeks in February/March, covered the diagnos-
tic and experimental planning stages of FSR.
The second, for 2 weeks in September, covered
the implementation and evaluation of on-farm
trials. A case study approach was used in these
workshops based on an ongoing FSR pro-
gramme in Mangwende communal area 80 km
north of Harare. The workshops were attended
by 25–30 researchers from NARS of up to 10
countries each year. 

When developing short training pro-
grammes, it is difficult to balance conceptual
and practical aspects. It is essential to include a
minimum amount of concepts, while practical
aspects absorb most of the training time. The
regional training programme has undergone
consolidation and refinement in this area over
the years. Reviews of the training programme
identified the need for new course segments, for
more locally specific training materials and the
expansion of participants to include extension
staff, university teachers and some profession-
als from NGOs as well as NARS researchers.
Reviews also identified disciplinary topics that
required reinforcement, and CIMMYT began
special training workshops to meet this need.

The regional training programme at the
University of Zimbabwe provided initial expo-
sure to FSR procedures, but could not meet the
demand for trained FSR researchers in coun-
tries with an increasing commitment to the
process, including those with large donor-
assisted FSR projects. The young national scien-
tists assigned to these, often as counterpart
staff, needed more intensive training. Such staff
would be responsible for a sustained effort in
FSR once bilateral donor projects, with techni-
cal support from expatriate scientists, were
completed. In several such projects even the
expatriate technical support had no hands-on
experience of FSR and benefited from participa-
tion in the regional training courses. 

As interest in FSR increased among coun-
tries and donors, in-country training began.

Introductory workshops were held for research
and extension managers, and an in-country
‘call system’ of training was developed. The
annual regional training workshops in associa-
tion with the University of Zimbabwe continued
to offer an introduction to researchers from
newly interested countries, and also helped
countries that already had in-country training
programmes to initiate new staff joining the
FSR cadre. Finally, these regional workshops
became a vehicle for the training of trainers
when countries decided to develop their own
training capacity in FSR. National trainers were
among those running the workshop.

In-country national orientation workshops
The in-country orientation workshop lasted from
3–5 days, providing an overview of FSR proce-
dures and the implications of adopting them for
the research and extension process. This longer
workshop programme included a field visit to
bring out, on the ground, the sort of insights FSR
offered for the development of appropriate tech-
nologies. It was initially attended by project man-
agers, top and middle level national research and
extension administrators, and representatives of
academic institutions. Later, as national experi-
ence accumulated, scientists from other coun-
tries in the region participated as resource
persons and shared the experiences from their
own countries. 

In-country call system training
The most intensive FSR training offered
through the CIMMYT programme was the ‘in-
country call system’. This began in the region in
1983 and, as its name suggests, it consists of a
sequence of ‘calls’ at the main stages of the
sequence from farm system diagnosis to experi-
mental evaluation. Three or four senior scien-
tists from CIMMYT would teach, often drawing
on specialized help from other IARCs and bilat-
eral programmes. A country had to commit a
minimum of 10 scientists to an ‘OFR’ cadre to
qualify. Trainees were mainly from the national
research and extension services, but also
included university and NGO staff, as well as
technical support professionals from donor-
funded projects. Six such courses had been
completed by 1987 in five countries6.

In the ‘call’ system trainees are convened at
a particular location near an OFR site several
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times during a crop cycle, where they follow the
steps of an OFR programme. The sequence
involves four to six calls over a 12–15-month
period to capture one full cropping season.
During that time, experiments are planned,
implemented and evaluated by participants.
The duration and the number of calls varies
with the local situation but ‘calls’ were nor-
mally timed to allow:

● Diagnostic survey work.
● Survey interpretation and experimental

planning. 
● Statistical design and the laying out of

experiments in the field.
● Experimental observation and recording

keeping. 
● Harvest of experiments, data compilation,

evaluation and interpretation. 

The formats used included classroom teaching
with an emphasis on group work, field work,
field demonstrations, and on-the-job training.
Ideally, participants would complete the same
step in their own ‘home’ field locations before
the next call. Such training at the national level
reduced travel costs, reached more participants,
allowed training courses that were more rele-
vant to national conditions, and accelerated the
development of national training capabilities.

Topical training
At the end of each in-country training cycle
participants were asked to assess their ability to
conduct independent FSR and identify the areas
in which they needed additional training. These
evaluations highlighted gaps in capabilities and,
in consultation with managers, short courses
were organized around these topics. These
included diagnosis, planning, report writing,
farmer participation in OFR, crop–livestock
interaction, gender analysis in FSR and trial
evaluation techniques. 

To improve the balance of the regional train-
ing workshop at the University of Zimbabwe,
two supplementary training workshops were
initiated. The first responded to a demand for
more time to be devoted to methods of survey
data collection, management, analysis and
interpretation for social scientists. An annual
workshop was started in 1987 to cover these
aspects using computer software and meet a
demand for computer training. Initially con-

ducted jointly by CIMMYT and ILCA in Addis
Ababa, it was subsequently run in collaboration
with Egerton University in Njoro, Kenya. The
second workshop was initiated to bolster the
capacity of agronomists to move from a set of
on-farm trial data sheets through to the docu-
mentation of results and conclusions. It taught
trial analysis, interpretation and report writing,
and, again in response to the demand for com-
puter training, used the Michigan State
University Microcomputer Statistical (MSTAT)
programme to carry them through the process.
This workshop was conducted in collaboration
with the University of Zimbabwe. In both these
supplementary workshops participants were
required to apply the analytical tools to their
own data sets. Since the participants came from
diverse backgrounds with different levels of
experience, great flexibility was needed in man-
aging the programme.

Reviews of the OFR programmes in several
countries in ECSA showed that while trial plan-
ning was done by the research team, the moni-
toring of the trials was left in the hands of
technical assistants, a cadre with little experi-
ence in on-farm trial management and data col-
lection. In many instances the quality of
management was poor and data were lost; trials
were either abandoned, or the information col-
lected was too inadequate to draw meaningful
conclusions. Monitoring of the farming system
was often completely ignored by trial assistants.
It was not a part of traditional experimental
recording and, not understanding its purpose,
they undervalued the improved understanding
of local farming that it provided. Responding to
the need to train trial assistants, a programme
was created to:

● Improve the understanding of technical
assistants (TA) and field assistants (FA) of
management in field experimentation and
data collection procedures.

● Expose TAs and FAs to techniques that
would improve the quality and efficiency of
field experiments.

● Allow research officers an opportunity to gain
experience in training research assistants.

8.1.3 FSR training in academic institutions

The regional and in-country training activities
were organized and conducted by CIMMYT, by
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other IARCs, and by bilaterally supported donor
programmes for a considerable time. All of
these channels depended on donor funding and
the training was jointly administered by the
IARCs and NARS. Although the in-country
training programmes and short courses orga-
nized and conducted by the centres and outside
agencies were clearly of value, they lacked the
continuity to ensure a flow of suitably trained
researchers. 

In the mid 1980s it became apparent that
training should become an in-country responsi-
bility, and that the national higher learning
institutions must develop their own training
capacity. Capacity building efforts to help these
institutions develop national higher learning
institutions were given high priority. Initially,

both regional training workshops and in-coun-
try call system training were used in the train-
ing of local trainers, but it was clear that
institution building should be based on
strengthening national agricultural universities
to ensure long-term support and continuity in
manpower development.

Some interesting distinctions developed.
First, between the ‘special’ and ‘part’ courses.
While ‘special’ is self explanatory, ‘part’
describes the modification of existing courses to
offer some FSR content. Second, the distinctions
between FSR teaching in a single department,
often agricultural economics, and its teaching
across a range of disciplines. Tanzania, with the
support of a Netherlands bilateral project, has
extended FSR teaching to its institutes offering
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Table 8.1.1. History and current status of FSR training in universities in the region.

National Year Institutions Current Students Teaching
universities of start involved mode involved department

Zimbabwe 1983–90 CIMMYT, Part All taking course Crop science &
IDRC, Ford courses agric. econ.

Alemaya, 1983 ORSTOM Special All in animal & plant science, Agric. econ., FSR
Ethiopia course agric., eng. & econ. unit

Egerton, Kenya: CIMMYT, Special All degree in agric. & econ. Agric. econ.
• Diploma 1976 FAO/UNDP course All dipl. in farm management
• Degree 1987 SIDA/FAO

Nairobi Part All agric. under- and postgrad. Agric. econ.,
courses animal prodn.

Moi, Kenya Part All in faculties agric. & forest Soil science &
courses agric. econ.

Kenyatta, Part All Food sci. & P.H. 
Kenya courses technology. Ag.

ext. & Rur. soc.

Makerere, 1989 USAID, Part All agric., forestry, food Rural econ. Crop
Uganda CIMMYT courses science & technology science. Agric. ext

& education
Malawi 1988 USAID Part All opting for rural development Rural dev.

courses
Zambia 1986 CIMMYT Special Selected 5th & final year in Agric. econ.

course crop & anim. science, agric.,
eng. & econ.

Sokoine, 1978 IDRC, Special All students Rural econ. Crop
Tanzania formally CIMMYT, course science, agric.

in 1988 SIDA/FAO ext. & education
Diploma Inst., 1991 Netherlands,
Tanzania CIMMYT,

SIDA/FAO
College c. 1988 Part All agriculture Agric. econ. & ext.
Agriculture courses education
Botswana



agricultural diplomas, and all students receive
the training. Three universities in the region –
Sokoine in Tanzania, Zimbabwe and Nairobi –
offer postgraduate degrees in FSR, the first two
through field research. 

There are plenty of examples of the kind of
issues confronting the popularization of FSR
training in the universities:

● In Zambia it was found difficult to persuade
disciplinary departments to accept interdis-
ciplinary reports from their students.
Chinene, in 1991, stated that ‘there was
pressure to demonstrate a disciplinary
emphasis in the work’7.

● Institutions looked at a variety of options8

and found that the best way to introduce
OFR methods into academia is by adding
systems-oriented sections in various discipli-
nary courses. A wider range of students is
thus exposed to the perspective.

● The recurrent expenditure needed for field-
work is beyond the budget of all regional
universities. Practical training is best pro-
vided on an in-service or vocational basis.
This calls for a close working relationship
between the universities and the NARS and
the attachment of students to NARS pro-
grammes in FSR.

● Despite much effort from staff at the
University of Zambia, the early studies did not
merit publication and staff were reluctant to
participate in FSR programmes because of
the poor publication opportunities9.

● University staff are often overloaded with
projects, many well paid. Unless parallel
incentives can be offered there is not much
to attract staff to FSR.

The progress noted in Table 8.1.1, however,
demonstrates that these drawbacks can be over-
come.

8.1.4 Crop management research training
(CMRT)

Although the in-country call system type of
training had been effective in imparting FSR
skills, it required a very intensive input from
IARC staff and, to be cost-effective, required a
minimum of 10 national scientists working full
time in FSR. Many countries in the region did
not have this number but still needed training

in FSR procedures, especially in diagnostic tech-
niques and experimental management, both
on-farm as well as on-station. In keeping with
the emphasis on building up local training
capacity, some IARCs began to move their head-
quarters-based training activities into the
regions in collaboration with the larger, more
mature, NARS. CIMMYT began exploring the
possibility of building up production agronomy
capability across the ECSA region.

Towards the end of the 1980s the reorganiza-
tion of the NARS in Kenya placed a heavy
emphasis on adaptive research. The Kenya
Agriculture Research Institute (KARI) felt that a
national training capacity should be developed
within Kenya to increase the training opportuni-
ties and to provide regular in-service training for
its staff. The Egerton University of Agriculture,
with long experience in training diploma holders
to assist the farming community, and a new
mandate to create a research and extension divi-
sion, was very eager to undertake a farming sys-
tems related research programme. In addition,
Egerton had a history of catering for students
from the region as a whole. The idea of a regional
training facility for CMRT was proposed by a
group of research and extension administrators,
donors, and representatives of academic institu-
tions at a meeting in Addis Ababa in 1989. The
NARS representatives welcomed the idea, as did
the regional representatives of CGIAR, and both
CIMMYT and CIAT were willing to commit per-
sonnel to support this training. Donors were
approached and USAID and Canadian
International Development Assistance (CIDA)
came forward to fund the new venture. As a
result, a regional joint KARI-Egerton-CIMMYT
Crop Management Training Programme was ini-
tiated at Egerton University in 1991, with a
strong systems perspective and farm-level pro-
duction orientation. The training objectives were:

● To develop a sustainable national and
regional crop management training capacity.

● To improve the quality of crop management
research through training and collaborative
research.

● To provide research supervision for post-
graduate student training.

The first group of trainees began their studies in
March 1991. Initially the technical input for the
course was provided mainly by CIMMYT, KARI,
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Egerton University and CIAT and the project was
administered by CIMMYT. It was anticipated
that the project administration and coordination
responsibilities would be handed over to the
national institutions within 5 years and they
would also support the teaching. A national
coordinator now administers the project and
national trainers carry out most of the teaching.

8.1.5 FSR training; impacts and lessons
learned

Impacts of FSR Training
The introduction and institutionalization of
training in OFR concepts and methods have
brought many positive changes. National acade-
mic training has become much more sensitive
and responsive to the needs of the NARES and
small resource-poor farmers. It has helped to
draw the NARES and agricultural higher learn-
ing institutions closer together, and established
better working relationships, coordination and
linkage mechanisms, including joint planning
and execution of training activities and joint par-
ticipation in curriculum development. Most of
the regional academic institutions have success-
fully incorporated FSR concepts and procedures
into their curricula.

Joint training of research and extension staff
has given them an appreciation of the comple-
mentarities of their roles in day-to-day activi-
ties. This has helped harmonize the relationship
between the research and extension services by
emphasizing technology generation and dis-
semination as a continuous process. It has
demonstrated the need for feedback mecha-
nisms between research and extension. Beyond
this the NARES have begun to play a leading
role in coordinating training activities at the
national level, resulting in better coordination
of donor-supported training activities in rela-
tion to FSR and creating a pool of regional
trainers who can undertake effective training at
the national level. Overall, system concepts,
farmer orientation and problem-focused
research have been widely accepted by the
research and extension community.

Lessons learned
The form in which the FSR process has been
institutionalized within NARES has, to a large

extent, determined the type of training needed.
It has become clear that if institutional affilia-
tions and linkages are not clearly defined, it is
difficult to know where training activities
should be located, what kind of training to pro-
vide, who should do the training or the resource
implications. Emerging models have demon-
strated that it is possible to introduce FSR
methods into academic institutions and this
complements the in-service training offered by
NARES. It has also proved possible to develop
national capacity and to offer FSR training on a
continuous and sustainable basis. However,
training activities that are totally supported by
external agencies are not sustainable. Even
regional training, though it can play a crucial
role in the early stages of manpower develop-
ment, is not sustainable in the long run unless:

● The cost of administrative and logistical sup-
port is provided by the countries themselves
or by some external agencies.

● Training fellowships are provided on a regu-
lar basis either by the NARES or external
agencies such as IARCs and donor projects. 

Unless there are tangible benefits and incen-
tives for national institutions, regional initia-
tives will wither. The sustainability of national
FSR capacity and FSR-related training requires
long-term commitment by the policy makers in
the appropriate ministries. As Eicher pointed
out in 198810, investment in research, training
and extension should be viewed as a part of an
interactive investment package in a 20–30-year
framework. To provide such a framework a
clear manpower development strategy includ-
ing training needs (number, type, duration, fre-
quency, etc.) should be jointly developed by the
NARES and academic institutions at the
national level. Donors and international agen-
cies should operate within this framework.
Institution building should be given a higher
priority and a significant part of the efforts of
IARC and donor projects should go to the build-
ing of national training capacity. Even though
most of the resources to support the training
facilities and activities can be provided by the
IARCs and donors during the early stages, a
careful plan must be pursued to increase the
national budgeting support so that the external
input can be phased out. In parallel, incentive
and reward systems should be changed to hold
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skilled staff as trainers, and opportunities
should be provided to upgrade their knowledge
base in FSR. 

The issues that should be considered when
embracing FSR in the curriculum at an acade-
mic institution include a needs assessment, the
approaches to be followed in introducing the
concepts and procedures, developing interde-
partmental collaboration, course contents, the
balance between formal training at academic
institutions and in-service training at NARES,
sequencing of courses, training of trainers and
the development of training material.

8.1.6 The status of FSR training in the region

The current status
The donor-funded, CIMMYT-implemented FSR
project came to an end in 1992 and most of the
FSR training supported by CIMMYT stopped at
the same time. The SIDA-funded, FAO-executed
regional FSR-E project (covering Botswana,
Zambia, Kenya and Tanzania) is currently sup-
porting the regional FSR training workshop at
the University of Zimbabwe, in-service in-coun-
try training on participatory rural appraisal
(PRA) methods and the institutionalization of
FSR training at academic institutions11. This pro-
ject is expected to continue. The CIDA-supported
Regional Crop Management research training is
also expected to continue. In southern Africa, the
Southern African Centre for Co-operation in
Agricultural and Natural Resources Research
(SACCAR) is currently coordinating 13 regional
research projects and networks, most of them
implemented by IARCs and offering training on
aspects of FSR, usually within a commodity
framework.

As shown in Table 8.1.1, most of the acad-
emic institutions in the region are currently
offering FSR training. In addition, the Faculty
of Agronomy and Forestry Engineering,
Eduardo Mondlane University of Mozambique,
has incorporated FSR concepts and proce-
dures. At a 1994 National Workshop on FSR-E
strategy development for the Republic of
South Africa (RSA) the urgent need for train-
ing in FSR at all levels was emphasized and it
was agreed that top management must be
briefed on the concept, implementational
issues and costs and benefits of adopting FSR-

E practices. Middle management require short
training courses on the scope and nature of
FSR-E methodologies including operationaliza-
tion and implementation, while research and
extension practitioners need in-depth training.
It was recommended that FSR-E concepts
should be incorporated into the curricula to
provide the continuous training needed.
Training of trainers was identified as a priority
activity, and it was proposed that SACCAR,
with assistance from national and interna-
tional experts and donors, should coordinate
this initiative. Given the nine provincial
departments of agriculture and millions of
small-scale farmers in RSA, there is a great
demand for FSR training. The University of
Pretoria is beginning revision of its curricu-
lum and the University of Natal and Zululand
is also in the process of initiating FSR training.
Such developments require continuous efforts
in training in FSR procedures.

The future of FSR training in the region
Despite the efforts made in the past, the demand
for FSR training will continue in the region.
While regional training activities entirely sup-
ported by donors are not likely to be sustainable
once donor support is withdrawn, short-term
regional initiatives, as ‘starter’ courses, may be
desirable in selected areas. The requirements of
the individual countries will vary with their
stage of FSR development. Observing the cur-
rent trend, it is becoming clear that the FSR
methods will become an integral part of the
research and extension services. The implication
is that all research and extension staff involved
in technology development and transfer will
require some training in FSR procedures.

Academic institutions are now much more
sensitive to the needs of the NARES, and they
are continually assessing their role in FSR train-
ing. In the past, the departments of agricultural
economics have taken the lead role in organizing
and conducting FSR training in most academic
institutions. Given the wider awareness and
commitment of the institutions this trend will
change and other related departments will play
a greater role in FSR training. A recent review of
the institutionalization of FSR at the academic
institutions showed a growing demand for train-
ing of trainers and locally specific training mate-
rials, as well as greater budget allocations to
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these functions. As the knowledge system con-
cept develops, new technologies are evolving to
refine the FSR procedures, and the research and
extension staff will need to employ new tech-
niques in performing their functions. Course

content must change to reflect these develop-
ments. The efforts of the academic institutions
should be complemented by other initiatives.
Thus the need for topical training activities and
for on-the-job training will expand.
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8.2.1 The origins and goals of ICRA 

The International Centre for development ori-
ented Research in Agriculture (ICRA) in The
Netherlands was established as an initiative of
the European donor members of CGIAR in the
late 1970s. Donors were concerned that the
pool of European scientists who had tropical
training and experience from colonial days was
drying up, and that it was increasingly difficult
to give young scientists overseas experience as
recipient governments became less willing to
accept people short of work experience. In those
European countries without a colonial past, the
problem was seen as even more acute. An addi-
tional concern was the need for a new genera-
tion of agricultural scientists who were well
trained in their own discipline, sensitive to the
broader environmental, social and economic
implications of their work, and able to work in a
multidisciplinary context1.

The donors saw the need therefore, for a train-
ing programme that could provide a cadre of
agricultural scientists able to apply their special-
ized knowledge to the development needs of
small-scale agriculture. As Ken Anthony has said
to me: ‘We had no difficulty in selling the idea: the
climate was just right at that time, with a more
general awareness of the importance of eco-
nomic and social constraints to change. A few
years earlier, it might not have been’. The donors
set up a working group to examine training needs
in more detail, and how these could be met. In
addition, this group recognized the need to pro-

vide training for scientists from developing coun-
tries, whose academic formation was also consid-
ered too disciplinary. They foresaw that equal
participation from donor and developing coun-
tries would lead to a valuable interaction between
those from different environments and back-
grounds. It was envisaged that the training pro-
gramme would result in an international corps of
agriculturalists in overseas development and also
help contribute to international cooperation2. 

The aims of ICRA, summarized in Box 8.2.1,
have not changed significantly since its founda-
tion. Neither has the Centre’s perception of the
basic type of training needed, or the overall
shape of the training programme. However,
ICRA’s strategy, as well as the detailed contents
of the training programme, have continued to
evolve to meet these objectives more effectively.

8.2.2 ICRA’s evolving operational strategy

During the first decade of ICRA’s existence, half
the participants were from European donor
countries and half from developing countries.
Selection of developing country participants
was largely on an individual basis: the brightest
and the most motivated, from national agricul-
tural research institutes, universities and NGOs.
Selection of European participants in the 1980s
was according to the interests of donor coun-
tries. However, the trend towards more
autonomous development agencies and use of
private consultancy firms has loosened the
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Box 8.2.1. The purpose of ICRA is:
● To assist in strengthening the international cadre of agricultural research workers
● To provide young scientists with the necessary background knowledge and awareness of research

needs that will enable them to contribute effectively to national, regional and international
programmes designed to produce results

● To produce results which are useful, relevant and acceptable to low income farmers in developing
countries

8.2 ORIENTING RESEARCH TO AGRICULTURAL DEVELOPMENT: THE ICRA
TRAINING PROGRAMME

Richard Hawkins

A real job to do provides a relevant and real experience, which can be evaluated by the impact and follow-
up of the product. Participants are more motivated when there is pressure to produce a genuinely useful
output. And the practical application of participatory appraisal or planning techniques is impossible – as
well as immoral – when a study remains just an academic training exercise, or stops at just an analysis of
farming systems.



contact between individuals and the overseas
development cooperation ‘systems’. Eventually,
the priority given by many of the donors to
training of their own nationals decreased, and
some ceased funding for this altogether. 

The addition of the Francophone
Programme in 1991, and the increasing per-
centage of funding through bilateral pro-
grammes or projects has also increased the
proportion of developing country participants,
which stood at over 85% in 1996. This chang-
ing clientele, the need to create groups of
trainees who then have the critical mass to effect
institutional change, and the related need to
demonstrate the impact of ICRA’s programmes,
all led to an increasing focus on NARS in devel-
oping countries. ICRA has also strengthened its
relationships with specific institutions in these
systems. Partner institutes are taking an
increasing role in the selection of participants,
within the scope of collaborative agreements.

The working group that designed the origi-
nal ICRA programme recognized the need for a
period of in-service training, consisting of sur-
vey work useful to the development pro-
grammes of host countries. This 3-month
assignment, which is carried out by interdisci-
plinary groups of five to six participants, has

been a crucial aspect of the training pro-
gramme, and one that continues to distinguish
it from many others. Increasingly, this field
assignment has been seen as a means of inte-
grating service with training, and as part of a
more useful package for collaborating NARS
than simply training individuals. 

This integration of fieldwork service and
training is shown in Fig. 8.2.1. ICRA responds
to requests from – and looks for – institutions
that are undergoing a reform process. Where
there is not such a favourable institutional atti-
tude or a shift towards a more client-oriented
and interdisciplinary approach, training indi-
viduals has proved to be largely a waste of time
and resources. 

ICRA therefore seeks to establish collabora-
tive agreements with partner institutes, which
include the two components of research and
training. The research needs are developed into
terms of reference (TOR) for the field assign-
ment to be carried out by ICRA groups. The
training needs lead to identification of one or
two key individuals to participate in the ICRA
programme, who will return to their mandate
area to carry out the assignment, together with
three or four participants on the ICRA pro-
gramme from other institutes or countries.
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These agreements often last for 3 or 4 years,
partly because of the staff time and costs
involved in establishment, but mostly because of
the objectives of training a critical mass of sci-
entists and achieving a measurable impact.

The field studies normally aim to identify
and prioritize research needs, and develop
research proposals that can be integrated into
the programmes of the partner institute and its
collaborators. This output represents an impor-
tant advance on early ICRA studies, which
often ended at a ‘farming systems analysis’, and
draws the institutional dimension in more
strongly. The TOR typically focus on a specific
geographical mandate area, or on production
systems within such an area, and encompass
not only natural resource aspects, production
and marketing, but also information flow and
organizational aspects (Box 8.2.2).

Within the TOR agreed with the partner insti-
tute, groups have to carefully plan the study:

define the clients and other interested parties,
outputs, data needs and efficient methods for
gathering and analysing the required data. The
identification of research needs and development
of research proposals requires close interaction
with farmers, input supply and marketing ser-
vices, extension, researchers from the partner
institute and other agencies involved in research
and development in the area. Teams also need to
develop appropriate decision-making and inter-
nal management procedures (Table 8.2.1). 

In effect, therefore, the ICRA programme
consists of a double cycle of research planning.
During block 1 of the programme, participants
plan the field study. During the field study, par-
ticipants plan a longer-term programme of
research for the partner institute. Passing
through the planning cycle twice reinforces the
critical elements of the planning process. Field
studies thus provide an important output – a
detailed identification of research needs and a
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Box 8.2.2. TOR for ICRA-EMBRAPA field study in Brazil, 1996.
General objective:
● To assess the competitiveness and sustainability of milk production on family farms in the Serra do

Sudoeste of southern Rio Grande do Sul State, given the projected inclusion of milk products under
the regional trade agreement MERCOSUR

Specific objectives:
● To identify problems that affect milk production on family farms in the region, taking Cangucu as a

representative municipality
● To identify development options for family-farm milk producers
● To recommend modifications to ongoing research programmes at CPACT-EMBRAPA and identify

possible future research projects or subprojects
● To recommend modifications in the organization of research programming at CPACT-EMBRAPA, to

permit a more holistic and interdisciplinary view

Table 8.2.1. Field study plan; Brazil, 1996.

Week Objectives Outputs Activities Actors

1–2 Introduce team, Refine TOR, establish Visits, interviews; EMBRAPA, farmers,
review TOR, identify contacts review secondary cooperatives,
main actors information extension, etc.

3–4 Definition of major Preliminary typology, Workshop, Farmers,
farming systems qualitative model of farming group interviews cooperative

systems, select case study farmers
5–6 Definition of Problem-causal tree, Individual Selected farmers

constraints interim report interviews
7–8 Prioritize constraints, Prioritized list of R & D Group and Cooperatives,

identify R & D interventions individual EMBRAPA,
interventions interviews large-scale farmers

9–11 Formulate research Draft report Workshop EMBRAPA,
projects cooperative

12–13 Finalize report Final report



research plan – as well as a concentrated learn-
ing event for the ICRA participants and for col-
laborating staff of the partner institute. 

There is, to some extent, an inherent conflict
here: learning requires space and opportunity to
experiment and make mistakes, a professional
assignment requires a high quality product in
the shortest time. Nevertheless, ICRA has found
that these duel objectives are generally mutually
reinforcing. A real job to do provides a relevant
and real experience, which can be evaluated by
the impact and follow-up of the product (see
below). Participants are more motivated when
there is pressure to produce a genuinely useful
output. And the practical application of partici-
patory appraisal or planning techniques is
impossible – as well as immoral – when a study
remains just an academic training exercise, or
stops at just an analysis of farming systems. 

In recent years, ICRA has made a number of
organizational changes – and compromises – to
improve the integration of the field studies with
the programmes of partner institutes. Originally,
the participants that made up the field teams
were drawn from countries other than the coun-
try where the study was to be carried out, allow-
ing participants to gain experience of
agricultural systems and research institutes in
other parts of the world. However, the absence of
full participation of staff from the host institute
limited its ‘ownership’ of the study and results,
and hence reduced follow-up and implementa-
tion of the findings. ICRA experimented with the
idea of accepting complete teams from partner
institutes for participation on the programme,
but we concluded that this was likely to lead to
less innovation. Current practice is, therefore, to
include between one and three team members
from the partner institute in the total team of
five or six, depending on the circumstances. 

Another change to field teams made by ICRA
is to drop the use of tutors. These were staff
specifically hired for the duration of the field
assignments (and part of block 1 of the pro-
gramme when planning of the assignment took
place). However, the inclusion of ‘tutors’
inevitably led to the perception of team mem-
bers as ‘students’, and not as professionals doing
a worthwhile task. The tutor’s role was also diffi-
cult: as well as being ICRA’s representative with
the host institution, they were expected to pro-
vide guidance without stifling the development

of participants’ own leadership and group mod-
eration skills. As an alternative to tutors, ICRA
staff, or hired consultants familiar with ICRA,
now make two review visits during the field
assignment period. It is interesting to note that
since ICRA dropped the use of tutors, the sense
of responsibility and achievement by the team
members has grown. Finally, ICRA has increas-
ingly required partner institutes to assume the
local costs of the field studies, or part of the
training fee. Apart from the need to diversify
funding, this is based on the principle that free
goods are usually undervalued. 

8.2.3 The elements of capacity building in
development-oriented research 

As well as the 3-month field assignment, the first
ICRA programme designed by the working group
included 18 weeks of course work; 13 before the
field assignment (block 1) and 5 weeks after-
wards (block 3). These sessions covered a com-
prehensive range of topics including physical,
biological, ecological, social and economic con-
straints to agricultural development, research
methods (with emphasis on rural survey tech-
niques), planning and organizational aspects of
research. However, participants were critical of
the number of subjects covered, and of the lack
of integration of the many lecturers with the
fieldwork (in total, some 40 outside lecturers
were used from a wide range of European univer-
sities and research institutions). 

After the first course, therefore, the formula
was modified to shorten the lecturing compo-
nent, make greater use of case studies and
group discussions, and direct the reduced com-
ponent of lectures more towards the field stud-
ies. This trend towards integrating the ‘course
work’ with the field studies has continued to the
present. Our experience has shown that con-
cepts and methods which are not consolidated
or operationalized through their practical inclu-
sion in the diagnostic work and research plan-
ning that forms the fieldwork are neither
appreciated nor remembered.

Currently, block 1 still consists of 12 weeks,
but block 3 has been reduced to 2 weeks of
debriefing, exchange of experiences and evalua-
tion of the programme by participants. With
the advent of portable computers and printers,
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participants are expected to finalize and present
the field reports to the partner institution before
returning from the field assignment. Therefore,
the overall programme is now 27 weeks. About
15 invited lecturers now complement the four
full-time ICRA technical staff, whose workload
has inevitably increased with these changes
and as a result of the more intensified field team
review visits after dropping the use of tutors.
The annual Anglophone and Francophone pro-
grammes each accept 20–25 participants, and
involve a total of eight or nine field assignments
spread across different countries each year. 

Over the years, ICRA has experimented with
the detailed structure of block 1, in an attempt
to integrate this initial block with the fieldwork.
One approach was to progressively include all
subject matter in the context of detailed plan-
ning for the field studies. However, this meant
that in practice, participants had to be assigned
to field groups before ICRA staff and partici-
pants themselves had an appreciation of indi-
vidual qualities and hence the optimal
composition of the field teams. The current
structure of block 1 compromises by including
an initial 6-week phase of knowledge acquisi-
tion, during which key concepts are introduced
using ‘external’ case studies and participants’
own experiences, before reviewing these con-

cepts in a process of detailed planning for the
field studies (Table 8.2.2). Block 1 is therefore
very intensive, including a heavy individual
reading load as well as lectures and group dis-
cussions. As a change of scene, participants are
taken on an exercise in a rural area of Europe
during week seven. During this ‘rapid appraisal
of agricultural knowledge systems’ (RAAKS),
they can begin to appreciate the multifaceted
stimuli to agricultural change, as well as
methods to investigate the linkages between the
different actors involved.

Although ICRA attempts to integrate the
topics covered with research planning, these are
still wide ranging. Topics were consolidated into
an ICRA textbook by Mettrick in 19933. It illus-
trates ICRA’s emphasis on eclecticism. We try to
expose participants to different research
approaches and methods, as well as different
intellectual traditions and points of view, in
spite of the confusion that this causes in some
participants. In the 1980s, much emphasis was
given to comparing different FSR approaches,
especially the ‘Anglophone’ vs ‘Francophone’
schools and the different models promoted by
the various IARCs. A comprehensive review is
included in the textbook. However, the prolifer-
ation of approaches and terms used to describe
FSR and participatory research has led us to
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Table 8.2.2. Preparatory classroom sessions – block 1.

Week Module Outputs

Knowledge 1 Agricultural development Conceptual frameworks and increased
acquisition computer skills understanding of:
phase 2 Knowledge systems • Role of research in rural development

3 Agricultural systems • Linkages with other development ‘actors’
4 Team management and group • Interrelationships within and between systems

planning • Sustainability of agricultural systems and development
5 Research evaluation • Professional and disciplinary roles
6 Surveys & participatory • Biological, economic, social, environmental criteria for

appraisal methods evaluating research impact
Improved teamwork skills

7 RAAKS exercise

Field study 8 Secondary data analysis Reviews of secondary data
planning 9 Systems modelling Initial farm typology; qualitative systems models; definition
phase of performance criteria

10 Problem analysis, priority Problem-causal models (trees); proposed solutions with
setting ex ante cost–benefit analysis, first pass

11 Proposal formulation guidelines, Defined research themes, hypotheses, study objectives
definition of field study objectives

12 Fieldwork activity design Defined data needs, survey methods
13 Plan finalization Detailed research plan, report outline, redefined TOR



rather emphasize the fundamental concepts
and the similarities, rather than the (often quite
subtle) differences. Do we therefore now pro-
mote an ‘ICRA methodology’? We do not like to
think so, although many participants refer to it. 

The type of research that ICRA promotes
has much in common with characteristics
usually ascribed to FSR (interdisciplinarity,
holistic, problem orientation, farmer participa-
tion), and ICRA has often been seen as a ‘FSR
course’ – although it has never specifically
attempted to be one or be advertised as such.
The programme does, however, contain the key
elements of FSR training identified by Tripp
and Woolley in 1990: a farming systems
perspective, FSR methods and research organ-
ization. It also places strong emphasis on inter-
disciplinary communication, team
management and priority setting which these
authors considered particularly important for
the interests of FSR. 

FSR programmes and projects have been
widespread in the last two decades.
Nevertheless, their impact has often been disap-
pointing4. There are a number of reasons for
this poor performance, chiefly the problems of
achieving an interdisciplinary approach5, and
linkages with more strategic/on-station
research (OSR) and with extension/other devel-
opment actors6. These problems are in addition
to those of diagnostic or OFR methods per se,
which have perhaps been the focus of most FSR
training programmes.

ICRA strongly believes that concepts, meth-
ods and skills cannot be divorced from a consid-
eration of professional attitudes, roles and
responsibilities. Problems of communication
and interdisciplinary interaction require some
reflection about professional and disciplinary
paradigms, as well as intensive coaching in
group tasks. ICRA is heavily oriented towards
experiential learning. Practising, making mis-
takes, reflecting on these mistakes, are all neces-
sary steps of learning. This needs time: there
are no shortcuts to behaviour change. We see
the relatively prolonged nature of the ICRA pro-
gramme (7 months, compared to the 2–6 weeks
of many FSR courses) as vital in giving ‘space’
to reflect upon these issues, and the intensive 3-
month fieldwork as crucial in learning how to
work within intercultural and interdisciplinary
groups and with rural people. 

8.2.4 Impact

The ICRA programme is not cheap: the total
costs of the Centre in 1994 (excluding special
projects, not directly related to training),
divided by the number of trainees, gives a figure
of about US$35,000 per participant. Donors or
institutions providing fellowships naturally
want to know what they are getting for their
money. There are two obvious products of
ICRA: trained researchers and field study rec-
ommendations and proposals.

During its first 15 years, 1981–96, ICRA
trained 409 scientists from 64 countries.
Demand for places on the programme(s) has
remained strong, with about 10 applicants for
every fellowship available – although this may
not be a reliable indicator of demand as it also
reflects ICRA’s changing advertising and recruit-
ing strategy. Many of the alumni have risen into
positions of prominence – although again this
could be due to astute selection rather than the
benefits of the programme per se.

An external review panel in 1992 mailed
questionnaires to all the 214 ex-participants
and their employers to canvas them on the use-
fulness of the programme; 74 participants
replied; about 40% of the total. About 90% of
the respondents reported that the ICRA pro-
gramme had been useful to them (almost all the
respondents from developing countries), and
over 90% (including all 49 replies from develop-
ing countries) had recommended the pro-
gramme to their employers and colleagues.
Most negative responses came from the few
Europeans who were no longer working in
developing countries. Of the 13 respondents
from developing countries who had been pro-
moted, 11 related this to their participation in
the programme. 

When asked if and how the programme had
improved participants’ effectiveness, typical
replies included comments such as: ‘how to
organize, plan and evaluate’, ‘see things as a
whole’, ‘broader outlook’, ‘how to work in a
team’ and ‘more flexible’. These replies indicate
that the programme is achieving its objectives
in changing the perspectives, attitudes and gen-
eral ability of participants to plan and imple-
ment development-oriented research. But
quantifying such benefits is, of course, problem-
atical. 
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The other product of the programme is the
field study reports and findings. Up to 1996, 82
field studies have been implemented in 28 dif-
ferent countries as an integral part of the pro-
gramme. In 1994, ICRA conducted an
assessment of 12 of these studies, representing
25% of the studies conducted until 1992. Four
countries were selected, in each of which ICRA
had conducted several studies with the same
partner institution: Burundi, Mexico, Tanzania
and Thailand. Fifteen replies were received to
questionnaires mailed to 38 scientists from the
partner institutes and development workers
most closely associated with the studies. This
survey indicated that the analyses and recom-
mendations published in the study reports had
been useful – about 70% of the answers were
positive – and that action had been taken on
about half of the recommendations in the
reports. As with many consultancies, this does
not prove cause and effect: teams may have rec-
ommended actions that would have been devel-
oped anyway. The survey also showed
awareness of the studies and reports to be gen-
erally disappointing; no reports had been trans-
lated into local languages7.

The results of this assessment, and the need
to more effectively monitor ICRA’s impact, were
among the reasons for the measures taken to
more closely integrate with partner institutes
noted in the previous section. Preliminary
results are encouraging: many of the findings
and research proposals developed in the 1995
field studies were incorporated into subsequent
work plans of the partner institutes.

8.2.5 Future directions

More than 20 years ago, Dillon, writing in
1976, predicted a training pattern for agricul-
tural researchers in which an initial 1-year
introduction to the systems approach would be
followed by a 2-year period of disciplinary spe-
cialization and finally a period of 1 or 2 years of
interdisciplinary work in a relevant agricultural
system. However, with notable exceptions, such
as the University of Western Sidney
Hawkesbury described by Bawden in 19928,
and the graduate team research project at
Cornell and CIMMYT described by Contreras et
al. in 19779, the basic pattern preparation of

agricultural research through individual disci-
plinary thesis has remained much the same.
The continued stress on individual output
shows that even when institutes base their
teaching on systems (such as the emphasis on
systèmes agraires by CNEARC and INRA in
France), there remains the assumption that
interdisciplinarity is more a matter of individual
thinking than team work. Scientists continue to
be trained as individuals and are then expected
to work in teams.

Most universities are therefore not organized
to respond to the challenges of ‘soft’
approaches, and exclude from core agricultural
curricula the skills and competence in commu-
nication, negotiation, team work and participa-
tion10. According to Knickel, in 199411, 90% of
teaching at universities is carried out in the
form of one-way lectures – hardly likely to
develop the sort of skills promoted by ICRA. As
argued by Ison in 199012: ‘teaching threatens
sustainable agriculture’. And in 1994, Gibbon
and Bell wrote: ‘In short, the people who are
expected to develop a sympathetic understand-
ing of farmers and farming systems, and to seek
ways of improving their situations are singu-
larly ill-equipped to do this, because they have
never learned how to learn … until we radically
rethink the ways in which we approach our
education programmes, we will continue to be
obliged to mount reorientation programmes for
inadequately trained scientists’13. 

We believe that the need for an interdiscipli-
nary team approach continues to grow. The
recent emphasis on sustainability implies noth-
ing if not a call for multiple criteria and a ‘soft
systems’ approach when promoting rural
change and developing agricultural technology.
The continuing fixation of research scientist on
yield per hectare and biological production is
just not sufficient as we enter the 21st century –
however important this aspect may be in a
world of finite resources and rapidly increasing
population. In the words of one applicant for
the 1996 ICRA programme: ‘although I have
received formal instruction in scientific method-
ology in agricultural applied sciences, I was not
trained to deal with the multitude of complex
problems I have to face as the head of a medium
sized experiment station in a developing coun-
try; that is to say research and transfer method-
ology, social and economical restraints and
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opportunities, interaction with decision makers
and the political sector, growing environmental
issues and change as a constant in all aspects of
technological development’. 

After the 1992 external review, the ICRA
Board stated its belief that ‘the philosophy and
the original vision that led to the foundation of
ICRA are still valid … that the course is still
unique, has no direct competitors and that the
need for it is greater than ever’. That said, there
is an undeniable tendency for donors to be more
hard-headed about the use of public funds and
perhaps to be less idealistic. Like many institu-
tions, ICRA has had to diversify its funding and
consider its partner institutions and partici-
pants more as clients than simply as beneficia-
ries. Although there have been sequences of
participants from individual institutes in previ-
ous years (in an attempt to form the ‘critical
mass’ that is often needed for change), the trend
of focusing training on specific NARS – where a
demonstrable impact can be achieved – is likely
to continue.

Currently, the Centre is looking into requests
to establish similar programmes at a regional
level in North Africa and Latin America, in
addition to the European-based programmes at
Wageningen and Montpellier. These new initia-
tives offer scope to tailor the programme to the
concerns, policies and institutional arrange-
ments of individual countries. One example is

the programme I am now heading in Mexico,
which began in 1998. This aims to train groups
of participants from priority states and the
preparation of proposals for submission to a fed-
eral competitive research fund. The intention is
that these groups will represent ‘interinstitu-
tional consortia’, comprising universities,
research institutes, NGOs and farmer organiza-
tions, which will then collaborate to carry out
the research and associated development pro-
grammes funded.

The institutional changes underway in
Mexico and other Latin American countries
also offer a pointer – and a warning – to
researchers in other regions. The change in
funding mechanisms of publicly supported
agricultural research from an institutional
model to a one of competitive bidding and
channelling through client groups will force
researchers to be much closer to clients and
their needs than has often been the case in the
past. This client-orientation will require a shift
in the planning procedures and research meth-
ods, as well as in abilities in communication and
professional attitudes. ICRA sees its training
and research planning programmes as playing
an important role in the changes that are tak-
ing place to achieve the unchanging goal of
more effectively applying research to agricul-
tural development.



8.3.1 Introduction

By the second half of the 1970s a small group
of researchers around the world had begun
attracting attention to their experimental
research aimed at improving production of
small farmers in the less developed countries
(LDCs). A curious thing about these individuals
was that they were addressing a common prob-
lem, often in a similar fashion, but without
much interchange of ideas. Some of the IARCs
had begun testing various aspects of FSR as an
interdisciplinary complement to their normal
focus along disciplinary lines of research.

Recognizing the potential benefit of these new
approaches for the majority of developing-world
farmers, USAID called for ‘a set of integrated,
multidisciplinary farming systems R & D method-
ologies adapted to the personal and financial
constraints of the LDCs, packaged for easy deliv-
ery in the form of a comprehensive handbook or
handbooks to LDC institutions’2. The Consortium
for International Development (CID), based in
Logan, Utah, won the bidding and, in collabora-
tion with the University of Hawaii, initiated work
on the study at the close of 1978.

8.3.2 The early stages

CID encountered an early problem when its
choice as principal investigator, Donald
Plucknett from the University of Hawaii,
declined the position. This meant that another
person had to be found quickly, as USAID had

accepted CID’s proposal and expected the pro-
ject to get started without delay. CID headquar-
ters called me in Nairobi, where I was working
for them on a short-term assignment. It took
me about 5 minutes to accept the position of
principal investigator. While I knew little about
the subject, I accepted the challenge because of
my long-standing involvement with agricul-
tural projects in the LDCs. Returning to CID
headquarters in Logan, a small group of us set
about defining the project’s scope and preparing
a plan of work to be submitted to USAID’s Ken
McDermott. We started with the intention of
preparing separate guidelines for Asia, Africa,
Latin America and the Middle East. However,
setting up four teams to simultaneously collect
and analyse the data and prepare a coordinated
set of guidelines was simply too big a task. So,
we settled on a single set of guidelines that
would combine information from around the
world, while still maintaining the integrity of
data from the several regions.

A key factor favouring the study was the
support we received from McDermott. He, along
with Plucknett, had tracked FSR’s evolution for
some time. He was up-to-date on the studies by
CGIAR on FSR’s effectiveness, and was con-
vinced that it was time for USAID to support
this study. He passed information on to us as the
study evolved, introduced us to those with
knowledge about FSR, such as the International
Agricultural Development Service (IADS), and
provided us with the names of those
researchers around the world who were gener-
ating the growing interest in FSR. Another key
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factor was the willingness of these researchers
to talk to us about their work.

8.3.3 Our approach

The complexity and diversity of our study dic-
tated that we draw on a range of disciplines
and, because this was to be a set of guidelines
for use by practising researchers in the LDCs,
those participating in the study needed to have
extensive practical, overseas experience. To
direct this effort we decided to have three senior
authors: one to cover the biological sciences,
another to cover the social sciences, and myself
to look across the disciplines and coordinate the
work. We fulfilled our commitment to the
University of Hawaii by choosing Perry Philipp
as one of the authors; an agricultural econo-
mist with experience in extension who showed
a keen interest in the project. We chose Bill
Schmehl, an agronomist and soil scientist from
Colorado State University, to fill the agronomic
position from within the CID organization. 

So that we might get to know each other bet-
ter, and to create a common base of understand-
ing, the three of us visited those involved in FSR in
Mexico and Central America. Stops included CIM-
MYT in Mexico, the University of Florida team in
El Salvador, the Instituto de Ciencia y Tecnologia
(ICTA) in Guatemala and the Tropical
Agricultural Research and Education Centre
(CATIE) in Costa Rica. The advantages of this trip
included its proximity to the USA, the presence of
national, regional and international agricultural
research programmes, and the opportunity to
talk with some of the most active researchers in
FSR. Shortly after this trip we reviewed our find-
ings, planned the next phase of data gathering,
and began a worldwide search for more informa-
tion. We wanted to talk to those actively engaged
in FSR and gather examples of their work, and
each of us focused on one geographical part of
the world. We visited national and university pro-
grammes in Brazil, Colombia, India, Indonesia,
the Philippines, Senegal, Taiwan, Tanzania and
Thailand; the regional centre of the Asian
Vegetable Research and Development Center
(AVRDC) in Taiwan; and the headquarters of:

● CIAT.
● CIP.
● The International Center for Agricultural

Research in the Dry Areas (ICARDA). 
● The International Crops Research Institute

for the Semi-Arid Tropics (ICRISAT).
● IITA. 
● ILCA. 
● The International Laboratory for Research

on Animal Diseases (ILRAD).
● IRRI.
● The West Africa Rice Development

Association (WARDA). 

Later, some members of our expanded team
visited other countries, such as Mali and
Jamaica, and paid repeat visits to Mexico and
Central America. With strong backing of
USAID and IADS we were able to assemble a
dozen or so of the most active and well known
of these researchers for a 3-day workshop in
1980. Many had heard of each other’s work
but had not met face to face. We used this occa-
sion to give them an opportunity to discuss
their individual approaches to FSR, debate
points of interest to them, and advise us on how
our study might best proceed.

From this point, our path was relatively
clear. We brought in additional expertise in ani-
mal sciences, anthropology, biometrics, agrocli-
matology, communications, cropping systems,
extension, interdisciplinary teamwork, organi-
zational and management theory, sociology and
training and backed this up with the requisite
support staff. Helping us were two outstanding
names among FSR researchers: Peter
Hildebrand and David Norman. A key decision
resulted from a suggestion by our editor, Don
Zimmerman, that we contact Westview Press
for possible publication of our study as a paper-
back and Ken McDermott agreed to this use of
project funds. As a result we were able to pro-
duce copies for worldwide distribution – quite a
contrast with our contractual obligation to pro-
vide USAID with only 200 copies.

8.3.4 Guiding principles

We were guided by a few key principles.
Reference has already been made to our work
being a synthesis of applications of FSR. To our
way of thinking, it was particularly important
that the resulting Guidelines be a collection of
successful practices, suitably tested in the field,
and appropriate for the level of expertise com-
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monly found among national agricultural
research organizations. This was not to be a
theoretical treatise or an opportunity for ‘uni-
versity professors’ to introduce their ideas about
what might be suitable procedures. Our most
important contributions, if we were to be suc-
cessful, would be:

● Gathering information on diverse
approaches to agricultural research targeted
for small farmers operating under a variety
of conditions.

● Synthesizing this information. 
● Presenting the results in a logical, compre-

hensible manner. 

Our task was not to generate guidelines out of
our own experiences and ideas.

Another principle guiding us was a focus on
activities in support of research trials, such as
preliminary data gathering, planning, conduct-
ing the trials, their evaluation and follow-up.
Much work had been carried out to conduct on-
farm trials suitable to small-farmers’ conditions
and to link these trials to supportive on-station
trials. But little of this work had received the
attention it deserved at the time of our study.
We gave only passing attention to descriptions
of physical, biological and economic systems.
While such work could be useful in the long
run, especially by staff in the international and
regional centres, we did not pursue approaches
that relied on mathematical modelling of farm-
ing systems or the farm environment. In this
sense, we downplayed the ‘systems’ part of FSR.

Ken McDermott warned us not to be ‘cap-
tured’ by research station managers to avoid the
risk of producing a set of guidelines not much
different from traditional agronomic research
practices. Our study was funded because these
very methods had failed small farmers in the
LDCs. The distinction between FSR and tradi-
tional research can be illustrated by an example
from Southern Africa. There, agronomists in
varietal improvement were concerned with how
the materials in off-station trials performed
across different agroclimatic zones. Some vari-
eties were quite unsuited to some local condi-
tions but the trials provided them with data for
their across-site analyses of varieties. The
researchers had no interest in how a variety
might meet the needs of local farmers, even
where these farmers were hosting a trial.

8.3.5 Some issues

Several issues confronted us during the course
of study. Perhaps the most pernicious of these
was the belief among traditional researchers
that FSR was nothing new. Applied researchers
they said, had been conducting experiments on-
farm for years; consequently, they did not need
to learn about FSR, even in a LDC setting. Or
again, from the economists’ side, FSR was no
more than farm management. Some profession-
als insisted that agricultural economists had
always met farmers on their farms to suggest
and help plan improvements. 

Despite our interest in the whole-farm set-
ting, we focused heavily on cropping systems
simply because that was the state of the art as
we found it. Little work had been done on live-
stock systems, partly because of the difficulties
and risks associated with research on large ani-
mals. Sociological research suitable for small
farmers in the LDCs was in its formative stages.
And we did little with farmer groups because
the bulk of current techniques on participatory
data gathering, experimentation and decision
making were still evolving.

The Women in Development group was criti-
cal of one of our early drafts because we had
not said enough about women’s issues. At that
time we thought that we had covered this issue
by studying the farm household, followed by
suitably identified technologies. Their argu-
ment, however, was that women’s issues really
needed promotion because, historically, they
had been overlooked. As a result of these criti-
cisms we included a section on women and
switched to gender-neutral wording.

8.3.6 Other insights

Our own study team bought into FSR, for a
whole variety of reasons. First were the unbri-
dled enthusiasm, competence, imagination and
dedication of those in the forefront of this work.
One only needs to track their careers since to
validate this early appraisal of ours. Second was
the evidence we found that recommendations
coming from research stations and promoted by
extension were not being adopted by small
farmers. There were gaps between what was
being promoted and what farmers needed.

244 Chapter 8



Typically, on-station trials tested for genetic
potential, while on-farm trials in FSR took spe-
cific account of farmers’ constraints. Third was
our conviction that what works in countries like
the USA does not necessarily work in the LDCs.
In the USA, for example, many farmers have an
educational background similar to agricultural-
ists in extension and research; information on
suitable farming practices is widely dissemi-
nated; and the private sector serves farmers’
needs effectively. Most LDCs lack these advan-
tages, so that the approach to research must be
different. Also, researchers typically favour
working within their own disciplines and are
rewarded according to their list of publications.
Finally, FSR seemed, above all, to be appropriate
– identifying small farmers as the target group
and introducing procedures that addressed
their needs, such as use of recommendation
domains, on-farm trials, and post-trial investi-
gations of farmer acceptance of introduced
technologies.

We bought into Hubert Zandstra’s idea that
rather than study a subject to death, one must
sometimes ‘kick the dog’. We interpreted this to
mean that the best way to see if a modification
to a farmer’s way of doing things is good or not
is to try it out under the farmer’s conditions.
And we bought into Donald Winkelmann’s
admonition to seek ‘better not the best’. We
agreed with the idea that farmers accepted
changes to their farming practices cautiously
and incrementally. While whole farm analyses
might point the direction in which the farmer
might be headed, they did not offer a solution to
the farmers’ immediate pressing problems.

The guidelines stress the distinction between
multidisciplinary teamwork and interdiscipli-
nary teamwork. A disadvantage of multidisci-
plinary teamwork can be the tunnel vision that
occurs when one addresses a problem purely
from the perspective of one’s discipline.
Interdisciplinary teamwork, on the other hand,
brings disciplines together synergistically to
address a commonly identified problem. We
found that the FSR specialists we contacted
were so adept at interdisciplinary teamwork
that one simply could not discern their disci-
plines from the way they talked. 

Coming up with acceptable definitions and
diagrams can be difficult. While the three of us
spent considerable time on them, some could

undoubtedly be improved upon. If we were to
do it all again, I would like to come up with a
more engaging definition of FSR. The figure on
the five basic activities of FSR in the chapter on
the conceptual framework seems, however, to
have stood the test of time, at least in our eyes. 

Aside from the normal introductory mater-
ial, the contents of the guidelines really flowed
out of the conceptual framework and these
activities to address the key topics: 

● Gathering data about farmers and their con-
ditions. 

● Planning and conducting on-farm trials,
backed by suitable on-station trials. 

● Evaluating the results. 

We did not discuss typical experiment-station
research because that was the convention and
already well known. We did include a chapter
on extension, because of its importance in
diffusing the results of successful research. We
rounded out the guidelines by addressing orga-
nizational approaches and training needs and
opportunities. The body of the guidelines con-
tained the central arguments, while the appen-
dices contained many of the details and
examples. Because we had so many people
working simultaneously on so many different
topics, we catalogued our data by subject,
author, country or region, date and possible
application. Then, through cross-referencing
we could search our database as needed.
Strange as it may now seem, it was only after a
lengthy search that Tom Sheng, my research
assistant, found a programme developed by the
US Forest Service that could meet this need. In
the end, we were so pressed for time that we
failed to make adequate use of this capability.
For the observant and the curious, the photos in
the guidelines are without captions simply
because in the rush to get to press, the photos
and their descriptions got separated.

A conclusion we drew towards the end of
our project was that FSR is not all that special.
Sure, it has certain requirements and tricks of
the trade. But, in the end, it is simply good
research methodology. What is surprising is
that other approaches to research aimed at the
small farmer make so many mistakes: they do
not recognize the farmers’ particular interests,
conditions or constraints. 

As a personal footnote, after completing the
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guidelines, I actively sought overseas assign-
ments in FSR. This effort resulted in one long-
term and a few short-term assignments that
totalled about 3 years. From this experience, I
found the logic of FSR approaches and proce-

dures to be as valid as ever, but that their imple-
mentation was far more difficult than I had
anticipated. It simply is not an easy thing to
change long-standing patterns of work and
organization.
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THE CONTRIBUTIONS

The first contribution in Chapter 9 is a history of
the AFSRE written by Hal MacArthur, a founder
member, who highlights key events in its evolu-
tion. The contribution on African professional
organizations in FSR is by Professor James
Olukosi who describes continuing efforts to build
networks and associations in western, eastern
and southern Africa, highlighting the growing
strength of SAAFSRE, the South African
Association. While Latin America has no formal
professional association. Julio Berdegué, the
President of the International Farming Systems
Research Methodology Network (RIMISP), one of
five FSR-based networks in Latin America,
describes their evolution. Nimal Ranweera, a
past president of AFSRE, describes the history of
the Asian Farming System Association. 

In Chapter 10, four eminent professionals
have bravely analysed how their respective dis-
ciplines have impacted FSR and, conversely,
how FSR has impacted on their disciplines.
David Norman examines farm management,
Peter Hildebrand and Dennis Keeney agronomy,
and Constance McCorkle anthropology and
sociology.

A COMMENTARY

The International Maize and Wheat
Improvement Center (CIMMYT) training exer-

cise used in East and Southern Africa in the
1970s and 80s, mentioned in the editorial
introduction to Part III of this book, illustrates
the dilemma of current research organizations
with their disciplinary and commodity loyalties.
During their training, research scientists would
visit small farmers and would, invariably, iden-
tify priority problems linked to their own disci-
plines. Similarly, it is difficult for example, to see
an International Centre for Research on
Agroforestry (ICRAF) scientist offering any-
thing but agroforestry as a solution to soil fertil-
ity or animal feed problems, or to see a CIMMYT
scientist pointing to improvements for anything
other than maize or wheat. The same is true of
National Agricultural Research Institutes
(NARIs) organized on commodity and discipli-
nary lines producing recommendations for
extension programmes. 

Much of the blame for this must fall on the
reward systems for scientists. Where they are
rewarded by journal publications, the easy
route for fieldwork, writing up and getting
published lies in simple ‘reductionist’
monocropping trials. Even intercropping trials
are harder. Trying to conduct multienterprise
systems trials using a hotly contested participa-
tory (constructivist) paradigm and getting the
results published is much more difficult. Such
narrow allegiances create inappropriate 
recommendations for farmers who operate
multienterprise systems and highlight the

Part IV

FSR: the Professional Dimension

EDITORIAL INTRODUCTION
Mike Collinson

Part IV of this book examines the history of the professional organizations in farming systems
research (FSR), the evolution of the Association for Farming Systems Research and Extension
(AFSRE), the emergence of regional associations and, more recently, the reformulation of the rela-
tionship between the international and regional associations. The first four contributions on the
histories of the international and regional associations make up Chapter 9, while the three contri-
butions of Chapter 10 explore how FSR relates to the disciplines of many of its practitioners.
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importance of allegiance to the beneficiaries as
the appropriate driver of research program-
ming and organization.

The multidisciplinary nature of FSR offers a
perspective or an approach, not a discipline. It
acknowledges and seeks to articulate the inter-
actions across the subject matter of several dis-
ciplines. There has been success; more social
scientists can now, courtesy of FSR, communi-
cate with biophysical scientists, as Constance
McCorkle points out. This synergy goes several
ways. One impact of FSR on agronomists is that
they have learned enough economics and soci-
ology to be able to work effectively in interdisci-
plinary teams. Since many people believe that
such teams are necessary for dealing with
many of today’s problems this is a major contri-
bution. Exactly the same can be said about
farmer participation. Farmers need to partici-
pate in problem-solving research. Involved dis-
ciplines have learned new ways of interacting
with farmers. Some, of course, had more to
learn than others. 

Similarly, the potential strengths of the FSR
Associations are their allegiance to people, to
the systems perspective, and their cross-discipli-
nary membership. These characteristics form
the perfect foil to the commodity focused, tech-
nically dominated research institutions and the
many disciplinary based professional organiza-
tions. They underpin a strong case for publicly
funded, regionally deployed FSR teams, with
loyalty to the communities they serve, as an
appropriate interface for both public and private
R & D institutions.

THE CHALLENGE FOR THE FSR
ASSOCIATIONS

Although only Nimal Ranweera is explicit about
the crisis in the Asian association it is clear that
all the FSR associations, with the exception of
SAAFSRE, are in crisis created by low member-
ship, tired leadership and low funding. In 1993,
an article by Lightfoot and Noble in the Journal
of Farming Systems Research and Extension1

offered the view that FSR had failed to remain
innovative: ‘(the) imbalance of single-enterprise,
researcher managed, on farm experiments ver-
sus whole farm, farmer managed experiments
has contributed to disenchantment with FSR.
Moreover disenchantment has spread into our

own ranks. Participatory Rural Appraisal,
Participatory Technology Development, Low-
Input Agriculture and Agroecosystems Analysis
all distance themselves from FSR’. 

Van Eijk, in 19982 and in Chapter 11.1 of
this book, poses an alternative view; that the
constant innovation in methodology and recur-
ring claims of new paradigms has destabilized
practice and confounded training. I side with
van Eijk. First, I see weak implementation,
mainly due to poor education and training, as
miles apart from current best practice. Second,
infighting has been an all too common occur-
rence, personalities with new flags have sought
to take over or displace the movement.
Underlying the new flags, new paradigms and
new methods is an evolution in process that has
been less than coherent, and that cadres on the
ground have lacked the information and train-
ing to exploit. Take Lightfoot and Nobles’ own
field of agroecosystems analysis, a diagnostic
method that responds well to the widening
awareness of environmental needs is one of its
innovative features. A second is that it seeks
multiple innovations for a whole farm transfor-
mation. Yet each new nutrient flow identified as
a possible improvement in natural resource
management (NRM), will be a new component
for an existing system. As such they will be sub-
ject to small-farmers’ adoption and diffusion
processes. Where several are readily compatible
with current resource use, just as in the ‘old’
FSR or indeed in the old ‘Transfer of
Technology’ (TOT), these will be absorbed as a
package. At the other extreme however, even
single components which threaten farmers’ pri-
orities because of their resource requirements
will be rejected. Efforts to introduce a multiple
component package which implies a wide real-
location of resources will require very heavy
supervision, this must raise doubts about its
replicability and diffusion.

In my view Berdegué’s article, in the Journal
of Farming Systems Research and Extension in
19933, hits the nail on the head: ‘all disciplines
need to be able to sort out the useful from the
nonuseful, the sound from the unsound, the
true improvements from the background noise.
It is not clear how this is done in the FSRE
movement, with its unrivalled disposition to
welcome all aboard … new developments need
to be integrated effectively into the nucleus of
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current thought. Otherwise, (these) … become
simply appendices that are not internalized
within the conceptual and methodological
framework of FSRE.’

Berdegué goes on to say: ‘The efforts of the
Board, symposia, journal and newsletter must
reflect the position of the members of the
Association. … I wonder how many of us think of
the Association as an active leadership forum in
the development of new ideas.’ He believed that
AFSRE had reached a turning point and saw
four ideas as useful in charting a future course:

● The AFSRE must come out strongly and con-
vincingly as a forum for change and
renewal.

● The AFSRE must strive to integrate different
currents of thought that apply systems con-
cepts to the problems of agricultural devel-
opment.

● The AFSRE must become a truly interna-
tional body.

● The AFSRE must be able to obtain adequate
resources.

It is a challenge that, 7 years later at the turn of
the millennium, still deserves thought and
action. It must be remembered that Berdegué
was talking from a Latin American, and partic-
ularly a Chilean, perspective. Much has
changed there in the last 15 years, more so
than in the rural areas of Africa and south
Asia. The movement itself has to follow FSR
principles and acknowledge that national and
local circumstances provide a context for the
choice of the appropriate FSR approach.

Circumstances have created a challenge for
the Association: it needs to keep its eye on the
prize: the promotion of the FSR function in the
R & D process. It seemed to me that the 1994
Montpellier Symposium showed how anything
with the word system affiliated was readily
embraced. It exposed a more fundamental
diversity issue. There is a clear need to separate
out diversity in approach due to the need to
accommodate different national circumstances
(for example, local empowerment remains polit-
ically unacceptable in some countries), and
diversity due to confusion in roles and goals. I
see three issues underpinning the challenge,
each perhaps partly stemming from the huge
amount of donor funding associated with FSR
in the 1980s: 

● The AFSRE has provided a home for pioneers
and campaigners in both human and envi-
ronmental dimensions of development:
empowerment, experiential learning, indige-
nous technical knowledge (ITK), gender dif-
ferentiation, agricultural knowledge and
NRM.

● The AFSRE has sheltered a wide array of
‘systems people’. Others in the systems busi-
ness saw it as a vehicle for promoting their
own roles.

● The AFSRE has been used as a haven by pro-
fessionals who have found Western-domi-
nated professional organizations, which lead
the field in their disciplines, too sophisti-
cated, but who continue to make essentially
disciplinary contributions in AFSRE fora.

Embracing these pioneers and campaigners has
been highly stimulating: we certainly needed to
learn from the empowerment school the tools
for effective participation and partnership. We
needed to take in the merits of experiential
learning when training both FSR professionals
and farmers. We are a part of the agricultural
knowledge system. Equally clearly we are a part
of the ‘systems invasion’ of process in agricul-
tural R & D. All these invasions are important to
increase the relevance of R & D and of policy to
small farmers. However, each of these cam-
paigns also has its own goals, and embracing
each added goal has confounded the mandate of
AFRSE, diluted its focus, and rendered it less
effective in moving FSR forward. 

Perhaps the classic example is participation
and empowerment which now has such a grip
on local process, particularly in the NGO com-
munity. Participators say they work on what
farmers and communities think are important
and some would argue that a professional
understanding of the farming system is redun-
dant. This leads me to resurrect the argument
used in earlier days against FSR by the tradi-
tional research establishment: if farmers know
so much why are they so poor? The FSR process,
in bringing relevant outside wisdom to bear on
local situations, requires an understanding of
both the local system and of research, policy
and their products, and is greatly enhanced by a
‘multiple source’ strategy. 

I don’t believe the Association can continue
trying to be everything to everyone, fitting any-
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thing with a human angle or a systems perspec-
tive under the acronym AFSRE. There seem to
me to be three options:

● FSR was born to solve the problem of lack of
adoption by small farmers. It has not done so
yet. The Association may be better to narrow
itself and to refocus on this problem. 

● There is a shift to ‘systems approaches’ at
many levels of the systems hierarchy in R &
D. It may be appropriate to widen the associ-
ations into an umbrella body and draw in
agricultural systems professionals promot-
ing the whole range of systems approaches. 

● Smallholder agriculture has become a cause
of frustration in both national and interna-
tional communities, its development needs a
strong professional constituency

Financial backing for the narrow option may be
thin, FSR has perhaps fallen too far down the
donor’s agenda. However, there may be other
ways of attracting funding. One might be to
mandate the Association to take up consulting
projects within its competence that are attrac-
tive to funding agencies. The challenge of
organizing regional databases to pursue the
multiple source strategy of technology supply is
one possibility. If such databases adopted the
agroecological framework painstakingly defined
by FAO, and sought to build on this, it might
capture an important partner for the
Association and improve the funding outlook. 

The second alternative is an expanded role
for the associations. Other systems based ini-
tiatives are also facing severe financial con-
straints. A good example is the creation of the
International Consortium for Agricultural
Systems Applications (ICASA), an attempt by
crop modellers to close ranks in the aftermath
of USAID winding up the International
Benchmark Systems Network for Agricultural
Technology Transfer (IBSNAT) it had sup-

ported for many years. A wider mandate for
the association might attract up-and-coming
systems-based constituencies including crop
modelling, economic modelling, geographical
information systems (GIS) and the geogra-
phers, some of which, like FSR, have been
struggling to find an entry into the R & D
process in agriculture. Extension is also look-
ing for new paradigms, and FSR, with alle-
giance to the community as a watchword,
might sit well there, as an alternative to its tra-
ditional home in research. 

A third alternative looks even wider, beyond
systems applications to agricultural develop-
ment strategy. There is some frustration with
smallholder development in some countries and
among some members of the international
community. The idea of sector transformation,
a takeover of agriculture by large-scale com-
mercial or public companies is being resur-
rected. Many countries have tried the public
route in commercial agriculture and failed. In
the current free-market atmosphere, with many
major multinationals increasingly dependent
on developing world markets for expansion, and
finding greater favour in the developing world,
the climate for private sector initiatives in com-
mercial agriculture is improving. A professional
association dedicated to the development of
smallholder agriculture would embrace all
related functions, including, importantly, policy
formulation and implementation, and would
help balance judgements on when large-scale
agriculture is and is not appropriate for sector
development.

Whichever option is pursued, the profes-
sional associations need to provide leadership.
An immediate requirement is the codification of
systems applications across the systems hierar-
chy and the assessment of alternative FSR
processes for countries of varying sizes with dif-
ferent political and institutional circumstances.
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Chapter 9

The Regional and International Associations

9.1 TEN YEARS IN THE MAKING: THE ASSOCIATION FOR FARMING SYSTEMS
RESEARCH AND EXTENSION

Hal MacArthur

Although located deep in the American heartland, these meetings quickly became international events,
with the participation of researchers and farming systems practitioners from Africa, Asia, Europe, Latin
America, the Middle East, North America and Oceania.

9.1.1 Early background: the Kansas State
years (1981–86)

It began with the ring of a bell. On the morning
of 11 November 1981, Dr Vernon Larson,
Director of International Agriculture Programs
at Kansas State University, stepped to the
podium on the stage of the Little Theatre in the
K-State Union and rang his ubiquitous cow bell
to call to order the KSU Farming Systems
Research and Extension Symposium. Little did
he or the organizers, Cornelia Butler Flora and
David Norman, realize that this 2-day meeting
would launch a movement that would culmi-
nate in the formation of an international
group: the AFSRE.

The enthusiasm generated at this first sym-
posium prompted Kansas State University to
host a total of six annual FSR-E symposia as
part of its Title X11 Strengthening Grant pro-
gramme. Although located deep in the
American heartland, these meetings quickly
became international events with the participa-
tion of researchers and farming systems practi-
tioners from Africa, Asia, Europe, Latin
America, the Middle East, North America and
Oceania. While the average attendance was
around 250 at each of the meetings, it is signifi-
cant to note that between 1981 and 1986, the
last year that Kansas State University hosted the

programme, the proportion of non-American
participants rose from just 2% to 51%.

The contribution of USAID assistance
The initiation of the symposia and the growing
international attendance can be attributed to
three factors: 

● Farming systems approaches were given
increased attention by the International
Agriculture Research Centres (IARCs). 

● The US Agency for International
Development (USAID) was funding FSR pro-
jects overseas.

● A global Farming Systems Support Project
(FSSP) was created by the USAID Bureau for
Science and Technology.

The FSSP and individual projects provided fund-
ing support for increasing numbers of scientists
from developing countries to attend the annual
symposia. With regular participation by key
African, Asian and Latin American scientists,
and the emergence of a widely circulated FSSP
newsletter, the symposia evolved from an
annual gathering of American professionals
interested in learning about FSR into a forum
for networking and sharing of information,
methods and experiences across the different
regions and cultures of the world.
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Symposium content, a progression of themes
and issues

During the early Kansas State years, the sym-
posia focused on such key topics as the role of
small farmers, technology development and the
development and transfer of field methodolo-
gies. Early debates focused on the application of
statistical methods and traditional research
controls to on-farm research (OFR) and the
comparison of data from researcher and farmer
managed field trials. By the third year of the
series, attention was given to special issues
within FSR. One symposium focused, for exam-
ple, on the problems of integrating a livestock
component into FSR. Another highlighted the
domestic (American) applications of FSR, while

a third meeting targeted problems related to
food and feed (including the relationship
between production and human and animal
nutrition and health). Over the years, there was
a general evolution in the content of sympo-
sium presentations, from discussions of meth-
ods to case studies and preliminary reports on
actual field experiences from overseas projects.

In addition to hosting the symposium,
Kansas State University launched a Farming
Systems Research Paper Series in 1981 with
support from its USAID Title XII Strengthening
Grant. The series includes a background paper
prepared by the Kansas State FSR Program
Associates, published symposia abstracts and
proceedings (1981–1992) and the FSR-E
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Box 9.1.1. The Kansas State period (1981–86).
1st Symposium, 11–13 November, 1981
Focus: Small Farms in a Changing World: Prospects for the Eighties
Attendance: 249 registered: 243 North America, five Asia, one unknown
Highlights: The role of small farmers, the role of technology development and transfer, bridging

the gap between researcher and farmer

2nd Symposium, 21–23 November, 1982
Focus: Farming Systems in the Field
Attendance: 207 registered: 174 North America, 10 Latin America, nine Asia, two Africa,

one Europe, one Oceania, 10 unknown
Highlights: FSR-E methodologies and case studies of their application in the field

3rd Symposium, 31 October to 2 November, 1983
Focus: Animals in the Farming System
Attendance: 262 registered: 215 North America, 19 Latin America, 11 Africa, 10 Asia, four Middle

East, two Oceania, one unknown
Highlights: Formation of the FSSP, first FSSP Newsletter. Overview of the status of farming systems

research, links between crops and livestock in the research process

4th Symposium, 7–10 October, 1984
Focus: FSR-E Implementation and Monitoring
Attendance: 272 registered: 226 North America, 19 Latin America, 14 Africa, six Asia, four Middle

East, two Oceania, one Europe
Highlights: American applications of FAR, relationship between FSR and extension,

institutionalization and evaluation of FSR

5th Symposium, 13–16 October, 1985
Focus: FSR-E Management and Methodology
Attendance: 122 registered: 88 North America, 12 Africa, 10 Asia, 10 Latin America, one Europe,

one Middle East
Highlights: Management of FSR-E projects, methods for problem diagnosis

6th Symposium, 5–8 October, 1986
Focus: FSR-Extension; Food and Feed
Attendance: 241 registered: 124 North America, 35 Asia, 34 Africa, 25 Latin America, 22 Europe,

one Middle East
Highlights: Consumption, post-harvest storage and processing, impact of FSR-E projects on human

nutritional status



Bibliography series which contains over 3900
published and unpublished items. 

Although USAID funding terminated in
September 1993, the KSU Farrell Library
Information Support Services for Agriculture
(ISSA) maintains and updates this collection as
a service to AFSRE and interested researchers
and FSR-E practitioners. The unique collection
currently contains nearly 6000 items, most of
which are analysed and indexed in either a bib-
liography or microcomputer database. Many of
the publications in the FSR Paper Series may
still be purchased for minimal cost to help
defray reproduction and foreign postage
expenses and out-of-print papers can be bor-
rowed from KSU through Interlibrary Loan.

The influence of the FSSP
A major source of encouragement and support
for the symposia came from the FSSP, a USAID-
funded consortium of universities and private
development groups with headquarters at the
University of Florida. In 1983, the FSSP bol-

stered the symposium by furnishing travel
grants to support participation of developing-
world researchers and practitioners. Beginning
in 1984, the FSSP decided to hold its annual
meeting in conjunction with the symposium. It
helped to strengthen the growing FSR move-
ment by providing technical assistance, devel-
oping training materials and producing a
newsletter and other publications to promote a
consensus of ‘theory and practice’ in FSR-E.
With the FSSP annual meeting, and Newsletter,
the FSR Research Papers Series, and the contin-
ued availability of USAID project and
Strengthening Grant funds to support the atten-
dance of African, Asian, Latin American, and
American researchers, the symposium facili-
tated the emergence of a core body of FSR-E
practitioners who established strong personal
and professional relationships.

By the autumn of 1986 it was clear that
something unique was happening when there
was a ground swell of support for continuation
of the annual meetings and the newsletter in
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Box 9.1.2. The Arkansas/Winrock period (1987–89).
7th Symposium, 18–21 October, 1987
Focus: How Systems Work
Attendance: 356 registered: 232 North America, 61 Asia, 33 Africa, 16 Latin America, 14 Europe
Highlights: Five subthemes: 

1. Agroforestry Systems
2. Crop Systems
3. Crop/Livestock Systems
4. Information and Communication Systems
5. Macro Systems
An ad hoc Association Task Force was set up to consider the future of the Association

8th Symposium, 9–12 October, 1988
Focus: Contributions of FSR-E Towards Sustainable Agricultural Systems
Attendance: 340 registered: 220 North America, 60 Asia, 30 Africa, 15 Europe, 14 Latin America,

one Oceania
Highlights: Task Force recommendations; the development of FSR-E in different regions of the world

Symposium papers were organized into regional contributions from Africa, Asia, Latin
America and so on

9th Symposium, 8–11 October, 1989
Focus: Impacts of Farming Systems Research/Extension on Sustainable Agriculture
Attendance: 321 registered: 215 North America, 59 Asia, 19 Africa, 15 Latin America, 13 Europe
Highlights: FSR-E role in sustaining:

1. Productivity
2. Farmer Participation
3. Institutional Development
4. Environmental Quality
The AFSRE was created at the first Association meeting, FSRE Newsletters nos 1–4
were planned and the Journal of the Association of Farming Systems Research
and Extension was launched



spite of USAID’s decision to reduce support for
the FSSP and for FSR in general. At the same
time, Kansas State University regrettably
announced that it could no longer continue to
host the symposium and that it was time to pass
the leadership to another institution. The indi-
vidual determination and institutional commit-
ment to sustain the movement was reinforced
on the last day of the 1986 Symposium, when
the University of Arkansas at Fayetteville pre-
sented a proposal, in partnership with the
Winrock International Institute for
Agricultural Development, to host the annual
symposium for the next 3 years.

9.1.2 From annual meeting to global
association; the Arkansas years (1987–89)

The symposium faces a transition in support
and content

The first Arkansas meeting, convened in
Fayetteville (18–21 October, 1987) ushered in a
period of transition and soul searching among
the ‘family’ of core symposium participants.
USAID funding was diminishing just as regional
FSR-E groups were beginning to emerge in
Africa, Asia and Latin America. This changing
reality was reflected in the Arkansas decision to
organize the symposium around a series of
regional presentations. This new format was a
critical step towards discussion and organiza-
tion at the regional level and towards cross-
regional comparisons in the application of
different FSR techniques.

The decline of USAID support meant that
funding for the symposium became a critical
issue. With the help of Winrock, the University
of Arkansas could meet the immediate chal-
lenge and raised sufficient funds from different
private foundations and government agencies to
keep the symposium alive. While travel funds
were generally available from international
donors, administrative support for each meeting
became increasingly difficult to secure. By the
end of the first Arkansas meeting, it was clear
that some type of independent institutional base
was needed to keep the movement going. As a
strategy to broaden the base of support for FSR,
Arkansas sought the active involvement of a
growing USA farming systems network in the
symposium. This was the first attempt to build

domestic programme links and laid the founda-
tion for future liaison between AFSRE and the
Sustainable Agriculture Research and Extension
(SARE) programme of the US Department of
Agriculture.

At the last FSSP meeting in 1987, an ad hoc
committee was formed to explore ways of con-
tinuing the farming systems network and
newsletter that had been created by the FSSP.
At the eighth Annual Symposium, in 1988,
after a year of reviewing various options, this
group recommended that a task force be
empowered to develop a plan for the creation of
an ‘Association for Sustainable Farming
Systems Research and Extension’. This group of
15 individuals representing institutions in
Africa, Asia, Latin America and six land-grant
universities in the USA, was organized into five
subcommittees:

● Future Symposia Committee, chaired by
Harold J. MacArthur. 

● Editorial Committee, chaired by Cornelia B.
Flora.

● Finance Committee, chaired by Robert E.
Hudgens. 

● Constitution Drafting Committee, chaired by
Timothy J. Finan. 

● Nominating Committee, chaired by Donald
E. Voth.

Under the leadership of Dr George Axinn of
Michigan State University, a draft plan for the
formation of an international association was
prepared and presented at the 1989 symposium.

The AFSRE is Born
The task force report was accepted in principal
by a voice vote in the plenary session of the
Ninth Annual Symposium. The Association for
Farming Systems Research and Extension
(AFSRE) was officially launched at 10:00 a.m.
on 11 October, 1989 by a unanimous endorse-
ment of the draft constitution. AFSRE was to be
a non-profit association with an international
membership comprised of individual
researchers and practitioners, and various
regional associations involved in farming sys-
tems-related work around the world. The
Association’s primary function would be to fos-
ter and support the growing number of
regional farming systems associations and net-
works. Its key services and functions would be
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to regularly convene international symposia
and to publish an international journal and
newsletter.

The Nominations Subcommittee of the Task
Force presented a slate of candidates for the posi-
tions of President, President-elect, Treasurer,
Editor and members of the Board of Directors.
Following additional nominations from the floor,
a written ballot elected a President, President-
elect and Secretary-Treasurer, along with a 10-
member Board of Directors. In addition, an
Association Editor was appointed to assume pro-
duction of the FSSP Newsletter and to launch
the AFSRE journal.

When these officers were formally assigned
their respective duties following the election the
Association had no membership or operating
budget. By 6 p.m. on the same day, in excess of
$600 had been raised from the membership dues
of individuals who became charter members of
AFSRE. These funds were received by the
University of Arkansas on behalf of the
Association and were delivered to the newly
elected Secretary-Treasurer for deposit to an
account that would be opened on behalf of the
Association. At 4 p.m. that same afternoon,
newly elected President Peter Hildebrand chaired
the first open meeting of the Board of the AFSRE. 

Major items of business covered in this meet-
ing included the drafting of a Mission
Statement and a policy concerning membership
and dues; dates and location for the next sym-
posium and issues related to the language, style
and format of the AFSRE newsletter and jour-
nal. The following general mission statement
was presented and provisionally accepted:

The association is an international society orga-
nized to promote the development and dissemi-
nation of methods and results of participatory
on-farm systems research and extension. The
objective of such research is the development
and adoption, through the participation by both
male and female farm household members, of
improved and appropriate technologies. Such
technologies will meet the socio-economic needs
of farm families; adequately supply global food
and fibre requirements; and utilise resources in a
sustainable and efficient manner.

Dues were set at a rate of $40 per annum for
members resident in the USA, Canada or
Europe and $10 for members residing in devel-
oping countries. A proposal from Michigan

State University to host the 1990, 1991 and
1992 symposia was approved by unanimous
vote and dates for the 1990 meeting were set for
14–16 October. It was agreed that the hosting
institution would be responsible for all logistical
and administrative arrangements, including
raising the required funds to cover all confer-
ence expenses, including international travel.
On programme development, the host institu-
tion would identify a symposium Chair who
would work closely with the President-elect of
the Association to develop an appropriate
theme and format for the meeting.

It was agreed that the FSRE newsletter, pre-
viously published by the FSSP at the University
of Florida, would be continued by the
Association as the AFSRE Newsletter and that a
peer-reviewed Journal for Farming Systems
Research Extension would be launched by the
Association under the guidance of editor, Tim
Frankenberger. The first volume of the new
journal would contain a selection of the best
papers presented at the 1988 symposium.

9.1.3 The Association in transition:
the Michigan State period (1990–92)

Between October 1989 and the first Michigan
State symposium in October 1990, the AFSRE
Officers and Board members worked hard to pub-
licize the new Association, increase membership,
secure a funding base and to develop an exciting
programme for the 10th Annual Symposium. On
the opening day of the 10th Annual Symposium
held at Michigan State University, Peter
Hildebrand announced in his ‘state of the associa-
tion’ report that during its first year of existence:

● Charter membership (as of 31 August,
1990) had grown to include 379 individuals
from 62 different countries.

● Two issues of the AFSRE Newsletter had
been published and distributed to members.

● Volume 1 (1990) no. 1 of the Journal of
Farming Systems Research-Extension had
been published and distributed to members.

Evolution of the annual symposia
During the 3 years that the symposium was
held at Michigan State there was a marked evo-
lution in its content, from an open symposium
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for exchange of information on FSR-E methods
and results, to a more focused meeting with spe-
cific outputs expected. This change resulted
from new developments in AFSRE and the
results of independent evaluations of the 1990
and 1991 symposia, leading to increased
involvement of the Association in the planning
of the symposium.

As far back as the first symposium at Kansas
State the programme and format had largely
been the creation of the hosting institution.
During the FSSP period, meetings of the Project
were held on the morning after the final day of
the symposium and were independently orga-
nized. This pattern continued through the
period of the formation of AFSRE at Arkansas.
Every year, the host institution established a

planning committee, and chose a theme for the
following symposium based on its own sense of
the needs for information exchange among
FSRE practitioners. For example, the 1990 sym-
posium focused on sustainability. By 1991,
however, it became clear that the symposium
could, and should, do more than facilitate an
exchange of information on FSR-E methods and
results.

During the Michigan State period, the
Kellogg Foundation provided crucial funding for
the necessary administrative support, based on
the assumption that the AFSRE meeting was
not simply a professional conference, but a criti-
cal element in a communication process that
served a growing clientele around the world. At
each of the MSU meetings (1990, 1991 and
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Box 9.1.3. The Michigan period (1990–92).
10th Symposium, 14–17 October, 1990
Focus: The Role of Farmers in FSR-E and Sustainable Agriculture
Attendance: 250 registered: 105 North America, 40 Europe/Australia, 38 Asia, 37 Latin America,

30 Africa
Highlights: 1. Farmer organizations in agricultural research

2. Issues in Cropping Systems Research
3. Theoretical considerations and Methodological Approaches to FSR
4. The Political and Institutional context of FSR.
5. Farmer Participation in Management and Evaluation
6. Sustainable Agriculture
7. Gender Issues in FSR

11th Symposium, 5–10 October, 1991
Focus: Critical Issues and Future Directions for FSR-E in the 1990s
Attendance: 241 registered: 124 North America, 35 Asia, 34 Africa, 25 Latin America, 22 Europe, 

one Middle East
Highlights: 1. Design and assessment of sustainable systems

2. Institutionalization of FSR-E within national agricultural research systems
3. Farmer participation in diagnosis and on-farm trials
4. Measuring technological change
5. FSR/E contributions to policy, development and trade
6. Gender analysis, making it into the mainstream
7. Methodological issues in impact studies
8. Mathematical and other formal methods

12th Symposium, 12–18 October, 1992
Focus: Toward a New Paradigm for Farming Systems Research/Extension
Attendance: 206 registered: 124 North America, 31 Asia, 30 Africa, 11 Latin America,

10 Europe/Australia
Highlights: The content of the symposium was indicative of changes taking place in the:

1. Historical foundations by regions
2. Strategic initiatives for FSR-E in on-farm methods and institutional linkages
3. Information exchange and networking
The Association designated 1993 for regional meetings and decided to hold the next
global AFSRE meeting in France in 1994



1992) a team of evaluators observed the differ-
ent sessions of the symposia and interviewed a
cross section of attendees from different geo-
graphical regions to determine how well the
symposia and AFSRE were serving the needs of
different client groups. Among the recommen-
dations was the need for AFSRE to take more
ownership over the symposium content and to
develop programmes that would meet the needs
of diverse groups of participants with different
resources and levels of experience — from first
time attendees to old-hand regulars and from
new practitioners to senior farming systems
researchers.

Regional initiatives
Two developments at the 1991 Symposium
highlighted the need for new roles. First was the
emergence and presence of regional farming
systems associations or networks. Building
upon the regional interactions that began at the
Arkansas meetings, regional groupings began
to take on a more formal structure and pres-
ence. Asian FSRE leaders organized a highly
successful farming systems symposium in
Bangkok, Thailand in November 1990, leading
to the formation of the Asian Farming Systems
Association (AFSA). This association, as well as
regional groupings in Latin America, Africa
and Europe all held spontaneous meetings dur-
ing the 1991 symposium and each reported on
plans for regional meetings during the coming
years. The die had been cast and the interna-
tional symposium would no longer be the only
opportunity for FSR-E practitioners to exchange
information on farming systems methods and
results.

The European region offered to host the next
international symposium – a reflection of
increased interest in the potential of FSR-E for a
role in the reorientation of agriculture in both
Western and Eastern Europe. Structural trans-
formation was imminent in agriculture in
Western Europe as the European Community
moved to a single unified market and an even
greater transformation was beginning in
Eastern Europe with the end of socialist man-
agement and the change to market economics.

The offer also reflected a general sense
among the AFSRE global membership that it
was time for the annual symposium to leave
North America. By hosting the next interna-

tional symposium, the Europeans would
enrich their own region’s understanding of
FSR-E through the input of the global experi-
ence of the membership, while mobilizing the
concerns of their region into concrete support
for the symposium and its global exchange of
information.

Second-stage difficulties of AFSRE
The second development was a recognition
within the AFSRE leadership that the input of
the membership was vital to establish a long-
term plan for the future of AFSRE. Following its
formation in 1989, with financial assistance
from USAID, AFSRE had successfully launched
the Journal for Farming Systems Research-
Extension and the newsletter begun by the
FSSP had been taken up and continued. The
AFSRE had thus successfully passed through a
first stage of initiating services for its member-
ship.

Despite the success in establishing a quality
publication, the Journal was not financially self-
supporting. Developing country FSR-E practi-
tioners made up a majority of AFSRE members
and, as they could not afford the journal at a
membership rate that would fully cover its publi-
cation costs, it was made available to them at
less than cost. The Association experienced a
major problem with membership renewals since
most developing country members paid their
dues during the year they were able to attend the
symposium. Because of the cost and the diffi-
culty in obtaining foreign exchange in some
countries, very few renewals were received by
mail from outside Europe and North America.

As the initial assistance for the establish-
ment of the journal came to an end, the AFSRE
leadership was faced with a second-stage diffi-
culty – the gap that had developed between its
mission to provide the journal to the member-
ship, and the means available to achieve that
mission given the nature of the membership
that it served. The leadership came to the con-
clusion that the only way to resolve this diffi-
culty was to present directly to the members for
a decision that reflected their collective will. 

A new role for the symposium: strategic
planning for AFSRE

These developments stimulated the AFSRE 
leadership to change its relationship with the
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symposium. With a membership spread across
the world, often in locations where communica-
tions are not easy or rapid, the annual sympo-
sium represented the only venue where a
significant portion of the membership could
come together to reflect and express its collec-
tive will. Hence, the AFSRE leadership decided
to structure the 1992 symposium so that the
membership could indeed express its will for the
future of the Association. The leadership saw
this expression as a step towards a strategic plan
for AFSRE.

Based on this decision, the AFSRE leadership
entered into a truly collaborative partnership
with the 1992 symposium hosts, Michigan State
University. The AFSRE President and the
Michigan State Chair served as Co-chairs for the
planning of the symposium. An outline for a
strategic plan was developed, and a survey was
sent to 77 leaders in AFSRE to get their views on
several options for the 1992 symposium. The
responses were overwhelmingly in favour of a
symposium that focused on the development of
a strategic plan, and which combined the tradi-
tional call for papers with invited papers that
would address key issues and concerns in FSR-E.

Following the survey, the symposium was
divided into two parts. The initial 3 days were
focused on development of strategic directions
for FSR-E. Two days of invited and submitted
papers in seven theme areas (diagnosis and
farmer participation, gender analysis, on-farm
experimentation (OFE), systems perspectives in
sustainable development, station research, public
and private extension, and policy) were followed
by discussion by the participants in small groups
on these topics. The remaining 2 days took these
strategic directions and considered how best to
facilitate information exchange, networking and
global linkages among FSR-E practitioners so
that the state-of-the-arts of FSR-E advanced in
those directions. Presentations by each region on
its activities plans, and needs were followed by
discussion by the participants on how best to
meet those needs. Those discussions resulted in
the general directions for the future of AFSRE
that are expressed in this strategic plan.

Support for a stronger international base for
AFSRE

The AFSRE leadership also sought to identify
potential sources of support for its activities in

serving its global membership. First, at the
1990 symposium, the AFSRE Board met with
representatives of the Ford Foundation,
Winrock International and the Kellogg
Foundation. The Kellogg Foundation continued
its support to the symposium during the 3 years
that Michigan State hosted the meetings.

As plans for the immediate and long-term
future of AFSRE were developing in 1991 and
1992, the leadership came to recognize that it
faced a transition period. On the one hand, the
leadership was encouraged by the growth of the
regional associations and the initiative of the
European region. It saw these developments as
potentially strengthening the international base
of support for a global association for FSR-E and
possibly ensuring the long-term viability of
AFSRE itself.

On the other hand, this internationalization
meant a change in the relationships between
AFSRE as an organization and the regions, and
between the international symposium and the
various regional meetings being planned. One
conclusion of the 1991 symposium was to
move the international symposium to an alter-
nate year format following the 1992 and last
symposium at Michigan State. This would allow
regional meetings to take place independently
in 1993 with an international symposium to
follow in 1994. The international symposium
had traditionally been the major source of new
and continuing membership dues collection for
AFSRE. The leadership was thus faced with a
funding gap from 1992–94. Ultimately, the
international symposium in Europe in 1994
would strengthen AFSRE’s viability, but in the
interim its support base would be weakened.

To assure the continuity of momentum that
was built up through the 1992 symposium, the
leadership decided to seek foundation support
for the transition period. While the European
group undertook responsibility for raising fund-
ing and developing a programme for the 13th
annual meeting to be held in Montpellier,
France, the Association leadership was still
faced with a critical need to raise funds to keep
the newsletter and journal alive. A proposal was
prepared and submitted to the Ford Foundation
for 3 years of support to AFSRE and, after a
period of discussion, the Foundation generously
agreed to assist. The African regional group,
through the offices of the West African Farming
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Systems Research Network (WAFSRN) offered
to print the 1992 issues of the journal.

The challenge that faces AFSRE is to find a
way in which regional farming systems organi-
zations and networks can share in generating
the necessary funds to keep AFSRE alive with-
out compromising their own regional and
national agendas. Clearly, AFSRE must be seen
as performing a critical support and networking
service for all farming systems professionals and
their respective regional and national affilia-
tions. 

Under the original draft constitution the
Board consisted of the AFSRE Officers,
Committee Chairs and six members at large,
with half the members at large elected to 1-year
terms, resulting in a staggered process with half
the Board elected at each annual meeting. In
1990 a change was made to include the outgo-
ing President as a member of the Board, reduce
the number of members at large and move to
elected representatives from each of five
regions. At the 1992 symposium it decided that
only the officers would be elected by the AFSRE
membership and that the regional representa-
tives would be elected or appointed by their
regional organizations.

9.1.4 The international years (1992 to date)

Because of the decision to move to a biannual
global symposium, hosted in turn by the differ-
ent regional associations, major changes had to
be made in the way in which the AFSRE was
organized and operated. It was decided that the
President of the AFSRE should, along with the
other representatives, be elected for 2-year
periods, and should be located in the region
which would host the next AFSRE global sym-
posium. David Norman, the President at the
end of the symposium at Michigan State
University, therefore handed over to Janice
Jiggens, at that time working in The
Netherlands, who, along with European col-
leagues, took primary responsibility for the
1994 symposium in Montpellier, France, co-
sponsored by a number of European organiza-
tions, mainly French (Box 9.1.4). The
Montpellier symposium was perceived by the
scientific and organizing committees as an
opportunity to expose systems ideas more

widely in Europe. Since Montpellier the
European group has met in Granada in 1996,
in Hohenheim in 1998 and plan to meet in
Greece in 2000. 

The advantages of a strong institutional
support system in Montpellier and French
institutions as co-sponsors were reflected in an
all-time high attendance with some 700 par-
ticipants, and very timely publication of the
lectures and debates. The 1994 agenda
reached beyond farming system research per se
to wider applications of systems methods,
particularly at the levels of community and
landscape levels beyond the farm, with the
issue of environmental sustainability a strong
preoccupation.

It was unreasonable to expect the level of
support and attendance in France to be main-
tained as the global symposium moved to the
developing country regions. The December
1996 Colombo Symposium in Sri Lanka gained
an attendance of 200 and can be viewed as a
success in the face of limited funding, and sup-
port by volunteers with full-time jobs. It was
also clear that civil unrest deterred some from
attending. The Presidency of AFSRE then
moved from Nimal Ranweera of Sri Lanka to
Ponniah Anandajayasekeram, coincidentally a
Sri Lankan, working in southern Africa on the
preparation for the 15th global symposium in
partnership with the Southern African
Farming Systems Association and held in
Pretoria, South Africa, in November/December
1998. 

The revolving AFSRE Presidency, and the
revolving biannual global symposium was one
of a number of decisions which have shaped the
Association. Another was the drafting and
approval of a new constitution acknowledging
the growing influence of the regional associa-
tions. At the end of 1993 the AFSRE was incor-
porated in the Philippines. Timothy Finan of the
University of Arkansas, who had played a key
role as secretary-treasurer of AFSRE since its
inception, handed over to Gigi Cardenas of the
University of the Philippines, Los Baños, who
continues in this capacity. At the same time,
Timothy Frankenburger, also originally at the
University of Arkansas, stepped down as Editor
of the Journal of Farming Systems Research-
Extension and the AFSRE Newsletter, a role he
had played so well since its inception. The Ford
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Foundation supported the journal during the
early 1990s, giving visibility to AFSRE and
providing an important outlet for individuals
working in farmer-focused farming systems
work, particularly those from developing
countries. Over the period 1990–94, 177
different authors had published in the journal,
55% of them from low income countries.

Sadly, publication of the journal lapsed after
the resignation of Timothy Frankenburger. It
was revived by George Axinn stepping in as
Editor, a post subsequently taken over by John
Caldwell.

A 1997 Task Force reported to the AFSRE
meeting at the 1998 Pretoria symposium.
That meeting approved constitutional
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Box 9.1.4. The international period (1994 onwards).

13th Symposium, Montpellier, France, 21–25 November, 1994
Focus: Systems-oriented Research in Agriculture and Rural Development
Attendance: About 700 professionals. The proceedings were sent to 583 addresses: 376 Europe 

(including 230 from France), 103 Africa, 38 Latin America, 32 Asia, 26 USA,
eight Australasia

Highlights: Sponsored by AFSRE in association with AGRINET, a forum for European-based
networks concerned with agricultural research and development in the South, and
several French institutions: CIHEAM/IAMM, CIRAD, CNEARC, GRET and ORSTROM,
supported by the French Ministries of Cooperation, Foreign Affairs and Agriculture, 
Fish and Food. The content widened from FSR to systems approaches in agricultural 
research and development, while maintaining a focus on the biophysical/human 
interface. Keynote lectures were supplemented by seven workshops:
1. Methods and scale of intervention
2. Environment
3. High input agriculture
4. Indigenous knowledge
5. Local organizations
6. Training 
7. Agricultural policy

14th Symposium, Colombo, Sri Lanka, 11–16 November, 1996
Focus: Changing Agricultural Opportunities: the Role of Farming Systems Research
Attendance: 200 professionals, with no regional breakdown available
Highlights: Sponsored by AFSRE in association with AFSA and the Ministry of Agriculture, Lands 

and Forestry, Sri Lanka. The Symposium had five key themes: 
1. Household food security. 
2. The environment and agricultural resource management. 
3. Innovations and social change: who is empowered? 
4. Methodological issues: systemic questions to basic disciplines. 
5. Policy and macro-economic issues

15th Symposium, Pretoria, South Africa, 29 November to 4 December, 1998
Focus: Rural livelihoods, empowerment and the environment: going beyond the farm boundary
Attendance: 511 professionals; 340 Africa, 79 Europe, 43 Asia, 18 Australasia, 17 Latin America, 

14 North America
Highlights: Organized with the Southern African Association for Farming Systems Research and 

Extension, the symposium was supported by SACCAR, the University of Pretoria, 
FAO/SIDA, ODI, the South African Department of Agriculture, Land and Agricultural
Policy Centre, AAFSRET and RIMISP
The programme was organized around five themes:
1. Ecologically sustainable development and farming systems
2. Short-term farmer survival vs long-term sustainability
3. Empowerment through capacity building
4. The institutional environment and farming systems
5. Methodological issues and challenges



changes to make the regional associations the
sole members of the international associa-
tion. In parallel the name of the AFSRE was
changed to the International Farming
Systems Association (IFSA), a change also
applied to the journal. This mitigates the issue
of dual membership, often beyond the pockets
of individual professionals. Individuals will be
members of the international association

through their membership of a regional asso-
ciation. Funding of both the international
association and the journal were discussed at
the association meeting at the 1998 sympo-
sium in Pretoria. The goal is to put the inter-
national association and the journal on a
firmer financial footing in a way which com-
plements the role and activities of the
regional associations.
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9.2.1 Introduction

This chapter presents a history of FSR-E in
Latin America, from 1967 to 1996, focusing on
projects which can be considered milestones in
the development of the systems approach and
methodology in Latin America. I have concen-
trated on earlier projects for one reason in par-
ticular: reading through several dozen original
papers and documents, I found that those old
projects broke moulds and blazed new trails,
providing answers to current questions and a
lot of common sense. They were also truly
revolutionary.

The development of FSR-E in Latin America
was shaped to a very large extent by the early
influence of three key research and develop-
ment projects: the Plan Puebla, in Mexico; the
Caqueza Project, in Colombia; and the Cropping
and Farming Systems Projects of CATIE
(Tropical Agricultural Center for Research and
Training), in Central America:

● They brought into the region the influence
of events and ideas in other areas of the
world.

● They trained and gave experience to groups
of Latin American, North American and
European scientists that would lead FSR-E
projects in many of our countries.

● They developed the concepts and methods
that remain the theoretical and operational
foundations of Latin American FSR-E.

9.2.2 The Plan Puebla (1967–73)

The Plan Puebla, started in Mexico in 1967,
was the first major systems-oriented experience
in Latin America. Although it never adopted
the label of FSR-E, it included, applied and
developed many of the basic concepts and prac-
tices, and was perhaps the earliest significant
attempt to take agricultural research to the
farms and fields of small and poor peasants.
Between 1967 and 1973, the project was a
cooperative effort of the CIMMYT, the
Postgraduate College of the National School of
Agriculture at Chapingo and the National
Institute of Agricultural Research, with the
Rockefeller Foundation providing financial sup-
port. Since 1974 the Plan Puebla has been a
programme of the Postgraduate College, funded
by the Mexican Government. 

In 1967 the creators of the project faced
several basic questions1: 

● Why did scientific and technical knowledge
bypass traditional farmers? 

● What operational strategies could increase
their production of food? 

● How could effective interaction among small
farmers, technicians and national institu-
tions be ensured?

The Plan Puebla was designed to increase the
yield and production of maize, the staple crop of
subsistence farmers in the Mexican state of
Puebla. The project also had a strong training
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component. One of the first official reports of
the Plan Puebla defined its ‘basic philosophy’ in
the following terms: ‘the generation and dis-
semination of information are part of a contin-
uum, and it is not convenient to separate both
components. To generate and disseminate infor-
mation, the program requires a holistic
approach, with constant interaction and feed-
back along this continuum’2. 

The strategy was defined as ‘essentially a
simultaneous and integrated plan of attack
against the multiple problems that limit the use
of technologies which are appropriate to farm-
ers’. The project methodology included: 

● A complete diagnostic study of the project
area.

● OFR, stressing fertilizer use, plant densities
and breeding of high yielding maize vari-
eties adapted to the local conditions.

● Validation and demonstration plots. 
● A strong ‘technical assistance’ component. 
● A strong emphasis on building interinstitu-

tional linkages. 
● A project monitoring and evaluation compo-

nent. 

The truly innovative idea was that improved
technologies need to be field tested before being
recommended to farmers3. The notion of a con-
tinuum between the generation and dissemina-
tion of technologies was operationalized
through the experimenting farmers. The Plan
also broke with the idea that the dissemination
of information would be sufficient to promote
technical change.

The designers of the project recognized the
complexity of the local farming systems.
Turrent, in 19744, described several mixed
cropping systems – maize and beans, maize and
fruit trees – and concluded that the different
combinations accounted for almost all of the
maize acreage in the project area. However,
under the influence of CIMMYT, the Plan con-
centrated on improving the performance of the
maize component until the mid 1970s, a strat-
egy later reproduced in several CIMMYT-led
projects in Mexico and in Central and South
America. Dr L. Jiménez, the person most closely
associated with the Plan Puebla since its incep-
tion, recognizes that the maize improvement
component had not reached its goals by the
time it closed in 1972. Writing in 19885 he said

that the most important contribution of the
maize component was to show that the local
germplasm could not be out-yielded by
CIMMYT’s improved hybrids and other vari-
eties, thus ‘saving farmers the unnecessary
expense of investing in untested seed unlikely to
produce benefits’.

From 1974, under the leadership of the
Postgraduate College, a national institution,
the focus gradually shifted from the maize crop
to the cropping system and then to the farm
system6.

The Plan Puebla had a direct influence on
several Latin American projects implemented in
the mid and late 1970s, including the Caqueza
and RioNegro Projects in Colombia; the
Cajamarca-La Libertad Project in Perú; and the
Francisco Morazán Project in Honduras. Its
influence was also channelled through the CIM-
MYT staff that worked in the Puebla in the
1970s and in the 1980s in other systems-ori-
ented projects, particularly in Central America. 

9.2.3 The Caqueza Project (1971–75)

The second milestone in the development of
FSR-E in Latin America, was the Eastern
Cundinamarca Province Project (better known
as Caqueza Project) in Colombia. 

A Co-operative Program was established in
1970 by the Colombian Agricultural Institute
(ICA), CIMMYT and Plan Puebla, to utilize the
lessons learned in the Puebla Project in Mexico7.
Four pilot projects were established: Caqueza, Rio
Negro, Norte del Cauca and García Rovira8. 
CIMMYT, CIAT, the Ford Foundation, the
Rockefeller Foundation and the Puebla Project
were all involved and, in the specific case of
Caqueza, Canada’s newly formed International
Development Research Center (IDRC) initiated its
outstanding role in the promotion of the farming
systems approach in Latin America. 

The pilot projects were conceptualized as
‘Rural Development Projects’ emphasizing not
only agricultural production, but also social
well being9. Conceptual framework and
research processes were gradually developed,
later becoming Caqueza’s main contributions to
FSR-E development in Latin America. Caqueza
began to shape what can be called a Latin
American current within FSR-E10 based on the
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contribution of Plan Puebla but developing two
additional key ideas11. 

● Any technology has socioeconomic require-
ments, these requirements can become con-
straints and small farmers are unlikely to
adopt a technology if they cannot overcome
those constraints. 

● It is difficult to design technologies that are
within the ‘degrees of freedom’ allowed by the
farmer’s limitations. Projects should also
attempt to remove or alleviate the limitations
while improving the available technologies. 

Because of these issues, socioeconomic research
received a much stronger emphasis in Caqueza
than in the first period of Puebla. 

By 1972, the Caqueza project began to for-
malize the research process framework that
would later become standard FSR-E: diagnosis,
design, OFR, validation and dissemination.
However, more important was the introduction
and testing of a large number of specific
research techniques and methods, many of
which are still part of the basic toolbox of Latin
American FSR-E practitioners. These methods
were largely quantitative and thus the Caqueza
project started a tradition for quantification
that is still predominant among Latin American
FSR-E initiatives. 

The output of publications and field methods
of the Caqueza project was such that it became
a prime (if not the prime) source of information
and analysis. Colombia launched a $350 mil-
lion Integrated Rural Development (DRI) pro-
gramme with World Bank support in 1975. The
process and methods developed by the Caqueza
project were the starting point for the techno-
logical development component of the DRI pro-
grammes in Colombia and other countries in
Latin America12. 

At this point it is possible to identify a charac-
teristic of FSR-E in Latin America: its ‘anony-
mous ubiquitousness’. All the DRI programmes
included components with names like ‘technol-
ogy adjustment’ or ‘production research’ pro-
gramme, which were nothing other than FSR-E. 

9.2.4 The CATIE projects (1973–85)

In 1973, CATIE, with headquarters in
Turrialba, Costa Rica, and with a regional man-

date covering Central America and part of the
Caribbean, started the first in a series of three
notable projects, the last two of which in partic-
ular gave form to a distinct Latin American
school of thought within the FSR-E approach.

The first CATIE project (formally known as
the ‘Central Experiment’) began in 1973 in one
of CATIE’s research plots in Turrialba. It was
based on a simple premise: food security. Basic
foodstuffs were produced by small farmers who
practised multiple cropping, so CATIE needed to
understand multiple cropping systems13. This
project was heavily influenced by the work of
Richard Bradfield in Asia. Similar multiple crop-
ping projects had started to appear a few years
earlier in tropical American countries such as
Bolivia14, Colombia15, El Salvador16 and
Mexico17. The CATIE Central Experiment
caught the attention of the Latin American
Bureau of USAID. According to Dr Jorge Soria,
the first CATIE-USAID project originated from a
chance encounter in a bar at the Eastern ter-
minal in Miami’s airport between himself and
Dr Donald Fiester of USAID, who, after a couple
of beers, committed himself to find funding for
CATIE’s fledgling cropping system programme.
Those beers were eventually worth US$3.5
million!

In 1975 a 3-year cropping systems project
was started by CATIE covering all the Central
American countries using a new research team
with young Latin American researchers who
had recently finished their PhD studies. 

Strong interaction was established between
the CATIE group and the team from the
International Rice Research Institute (IRRI)
headed by Richard Harwood and later by
Hubert Zandstra (formerly the main IDRC advi-
sor at Caqueza), both of whom visited CATIE.
Hans Ruthenberg had a strong influence, in
particular over CATIE’s new animal production
systems team, and he was instrumental in
obtaining a GTZ (German government aid)
grant which allowed an expansion of the
research programme in selected areas of
Central America. David Norman’s work was
also influential, in particular on the economists
in CATIE. 

Unlike the Puebla and Caqueza ‘rural devel-
opment’ projects, the CATIE initiatives explicitly
assumed they were part of the FSR ‘movement’
that was also taking place in Asia and, to a
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lesser extent, in Africa. In strict and formal
terms, the 1975–78 CATIE project was the first
Latin American FSR-E project and was imple-
mented in six Central American countries18. A
second CATIE-USAID project (1979–85) moved
beyond the cropping systems concept to adopt a
whole-farm approach19. By then, a strong ani-
mal production systems groups had been estab-
lished in CATIE, after a long conceptual and
methodological ‘fight’ with the livestock special-
ists who, imbued with a US ranching perspec-
tive, could not visualize themselves working
owning just a handful of cows, pigs and chick-
ens under the best of circumstances. 

Soon, a large number of FSR-E projects
were being implemented throughout Latin
America, some of them directly by the CATIE
group with funding from such institutions as
the European Economic Community20,
Canada’s IDRC21, the International Fund for
Agricultural Development22 or GTZ23.

CATIE’s first contribution was conceptual. For
the first time there was a systematic conceptual
framework available to explain small-scale agri-
culture in the American tropics. It was here that
the methodology was formalized in a way that
would remain the standard until the 1990s24. 

The methodological framework of CATIE fol-
lows essentially the well-known FSR-E scheme,
but with a stronger emphasis on quantitative
methods (dynamic farm analysis, bioeconomic
studies, technology extrapolation, and so on).
Quantitative research was important for both
the agronomic and socioeconomic aspects and
economic and bioeconomic models were fre-
quently used. The method also gave prominence,
however, to strong interactions with farmers;
according to Raul Moreno activities similar to
the Sondeo were always conducted at the start of
any activity in a new area, and frequent meet-
ings were held with collaborating farmers25. As
should be expected, the second project was
much stronger than the first in methodological
terms; in particular, there were considerable
advances in treating the issues of site-speci-
ficity26, the research-extension linkage, and the
relationship between the technical components
and the whole-farm as the unit of study27. 

The strong and effective interdisciplinarity
of CATIE’s projects was also important.
Animal production systems research, for
example, was solidly placed in a farm system

context, as is logical in a region where the
interaction of animals and crops is the norm
and not the exception28.

Environmental issues were part of CATIE’s
projects from 1977, if not earlier, when such
issues as reducing the use of imported inputs,
minimum tillage, nutrient recycling and green
manures, were recognized as key elements of a
new technological identity29. The first alley
cropping experiments, for example, started in
the mid 1970s30 and by the mid 1980s, agro-
forestry systems became a dominant concept31.

Finally, the CATIE projects trained several
dozen students at the MSc level. Almost all the
members of the Crop and Animal Production
Departments who left CATIE in the mid 1980s
became national leaders of FSR projects and
other initiatives in their countries. In Central
America, the CATIE concepts and methodologi-
cal approach were internalized at least to some
extent by all the national institutions, thanks to
the fact that the CATIE projects were carried out
in close cooperation with local research and
extension organizations in such countries as
Costa Rica32, El Salvador33, Honduras34,
Nicaragua35 or Panamá36. It is a paradox that,
as CATIE’s influence reached its peak in Central
America and elsewhere, a new administration
implemented a series of measures that effec-
tively dismembered the interdisciplinary team
and ended their work. CATIE entered into a
period of decline that would not be reversed for
several years.

9.2.5 Other initiatives

While recognizing the pre-eminence of Puebla,
Caqueza and CATIE, other initiatives made
important contributions to the development of
FSR-E in Latin America.

The ICTA Project (1975–79)
Between 1975 and 1979 Guatemala’s Institute
of Agricultural Science and Technology (ICTA),
with the support of the Rockefeller Foundation
and USAID, implemented a project that differed
from the CATIE model; it used the Sondeo, a
method that would be a starting point for the
rapid rural appraisal group of techniques37.
Another important technique refined by this
project was the use of farm economic records.
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Most important perhaps, is the project’s institu-
tional experience. From 1973, ICTA was orga-
nized as a systems-oriented institution focusing
on OFR, farmers’ participation and regional
multidisciplinary teams38.

The PISA-PRODASA projects (1985–95)
In 1978–79, Canada’s IDRC funded a cropping
systems project implemented by three Peruvian
universities, Ayacucho, Cuzco and Puno, with
Peruvian scientists receiving training in CATIE.
After several years, the project became a farm-
ing systems initiative, with a strong emphasis
on indigenous knowledge and technologies and
became the basis for the PISA-PRODASA series,
as well as for several Andean cropping systems
projects that IDRC supported until the early
1990s.

In 1985, Canadian International
Development Assistance (CIDA) and IDRC
approved a project to be implemented by Perú’s
National Institute for Agricultural and
Livestock Research (INIA): the Andean Farming
Systems Research Project, or PISA. In 1993, a
three-year second phase was approved by IDRC,
although the project’s name was changed to
Sustainable Highlands Agricultural
Development Project, or PRODASA. The new
CIP-led Consortium for the Sustainable
Development of the Andean Ecoregion (CON-
DESAN) and the Natural Resources and
Environment Center (CIRNMA), an NGO,
played prominent roles.

The projects benefited from CATIE’s decision
to disband its farming systems team, attracting
several of the displaced scientists to form a very
strong technical team. The two PISA projects
began with CATIE methodology, but developed
it39 to improve the sociological and economic
studies40, the dynamic analyses41 and the sys-
tems modelling activities42, as well as embrac-
ing micro–macro relationships and the analysis
of the impact of policy on small farmers in the
Andean highlands43. The issues of gender and
intra-household dynamics44 and environmen-
tal sustainability45 were highlighted, and sev-
eral methods tested to deal with them in an
effective manner. The overall approach was
more participatory than in the CATIE projects,
thanks in part to the formation of groups of
experimenting farmers. However, the projects
made a serious attempt to combine greater

farmer participation with a general methodol-
ogy that emphasized quantitative methods or
used participatory methods to define and refine
the objective functions and the simulation 
scenarios used in mathematical models. 

The projects also mobilized or directly con-
ducted important applied research for the high-
lands of Perú and Bolivia46, in Andean crops
such as quinua47, animal production systems48,
cereals49, potato50, pastures51 and indigenous
genetic resources52. IDRC supported at least two
additional projects which replicated the project
methodology, one in Bolivia (the IBTA-CIID
Project), and one in Ecuador (REEPAN-CIID).
Finally, in 1992, the project formed the basis for
the formation of CONDESAN. The technical
team that worked or supported the projects now
forms the backbone of the CONDESAN activi-
ties in Bolivia, Colombia, Ecuador and Perú53.

Projects in Brazil (1980–95)
FSR in Brazil had two simultaneous centres of
origin. The first was in the Research Center for
the Semi-arid Tropics (CPATSA), and the second
in the Paraná Agronomic Institute (IAPAR).

In 1980 the Brazilian Institute for
Agricultural and Livestock Research
(EMBRAPA), launched a National Research
Program for the Semi-arid Tropics, coordinated
by CPATSA with the participation of over 20
national and international agencies54. The pro-
gramme included three main components: nat-
ural and socioeconomic resource evaluation,
natural and socioeconomic resource utilization
and production systems research. 

The resource evaluation component took
the lead in developing an approach for agroe-
cosystem and FSR, influenced by French agron-
omy and operational ecology55 and the
methods became the basis for most systems-ori-
ented research in Brazil. By 1984 a number of
the OFR and agroecosystem research projects
supported by this programme were beginning to
yield results. 

In 1986 CPATSA, with advice from the
French agencies Centre International de
Recherches Agronomiques pour le
Developpement (CIRAD) and the Institut
Français de Recherche Scientifique pour le
Developpement en Cooperation (ORSTOM),
developed a new approach to focus more on
rural development processes than on FSR. By
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1989, its limitations had become clear and
CPATSA refocused on agricultural development,
using the Massaroca project as a laboratory
with a ‘recherche-developpement’ perspective.
In 1992 the concept of agricultural develop-
ment at the local scale was expanded to include
the notion of regional development, and under-
pins the current CPATSA programme56. 

In 1981, in the southern part of the coun-
try, IAPAR participated in a large integrated
rural development programme57. 1982 and
1983 were dedicated to a complete characteri-
zation of the predominant farming systems in
the state of Paraná and, in 1983, IAPAR con-
tracted CPATSA to test its systems research
methodology, providing the opportunity for the
cross-fertilization of the IAPAR and CPATSA
groups58. IAPAR developed its methodologies
and its fields of expertise and is today well
known for its diagnostic and farm typology
studies59 as well as its approach to managing
soil erosion at the level of the micro-watershed,
making extensive use of minimum tillage tech-
nologies adapted to the circumstances of small
farmers60.

Another important EMBRAPA group – with
several of its leading members coming from the
CPATSA experience – started work in the Sao
Paulo region in 1985, establishing what is now
the Environmental Monitoring Group of
EMBRAPA, which works hand in hand with the
NGO ECOFORCA. They specialize in the com-
bined use of GIS, remote sensing and fieldwork,
to study the environmental relationships and
impacts of agriculture61. Of particular interest
is their published work on the Amazon by
Miranda et al. in 1995. For 10 years this team
of researchers has made periodic surveys of a
representative sample of about 500 small farms
in an area of recent agricultural colonization
within the Amazonian forest including about
250 agronomic, socioeconomic and environ-
mental variables. The analysis of the data for
the 10-year period has identified 36 relatively
sustainable farm operations (defined as a group
in which the values for the agronomic, socioe-
conomic and environmental indicators tend
towards the optimum). The farms all have agro-
forestry systems with perennial and annual
crops and cattle and, from an economic per-
spective, all make about three times the
Brazilian minimum wage. Deforestation rates in

these farms is decreasing rapidly and has
reached zero in several cases. The International
Farming Systems Research Network (RIMISP)
and IDRC have both actively supported this
important project. 

An important development for FSR-E in
Brazil was the formation in 1993 of the
Brazilian Production Systems Society, launched
with the strong support of the research agen-
cies of the states of Paraná (IAPAR) and Santa
Catarina (EPAGRI). It has organized meetings
(1993 and 1995), which have become the most
important fora for the discussion of FSR-E in
Brazil. 

In 1995 the national research agency,
EMBRAPA, reorganized itself into 12 national
programmes, one of which is the National
Research Program on Production Systems of
Small-Scale Agriculture. Fittingly, the pro-
gramme is coordinated at the national level by
CPATSA. The programme is attempting to pro-
mote improvements in three areas: interinstitu-
tional cooperation for research and extension
with small farmers, frequency of contact
between researchers, their projects and small
farmers, and the qualifications of researchers to
work with small farmers. The programme is
supporting the formation of regional networks.
One innovative idea is the priority given to
‘process technologies’, an area highlighted in
several countries as a key element of the search
for environmental sustainability in agriculture.
In 1996, the programme financed 20 research
projects, with 82 subprojects implemented by
22 research centres. It is expected that this pro-
gramme, which is entirely systems-oriented,
will stimulate new FSR-E work in Brazil.

Projects following Francophone
methodologies

CIRAD and ORSTOM have supported FSR in
several Latin American countries. 

In Brazil and Venezuela, CIRAD together
with the respective national institutes EMBRAPA
and the National Fund for Agricultural Research
(FONAIAP) has promoted the formation of net-
works of ‘reference farms’. In Venezuela62 a net-
work of 53 small farms was established to
develop new technological alternatives for dou-
ble purpose animal production systems. In the
Cerrados of Brazil, 28 small farms form a similar
network. These networks combine different
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types of activities: careful monitoring of techni-
cal, biophysical and socioeconomic variables;
OFEs; validations and demonstrations; regular
analysis of incoming data for a variety of users:
policy makers, researchers and the farmers
themselves. The aim is to offer a ‘menu’, as
broad as possible, of tested technologies, from
which the farmers can make a selection and
adapt them to their particular circumstances. 

A somewhat similar approach is followed in
the semi-arid tropics of Brazil by a combined
EMBRAPA-CPATSA-CIRAD project63. Here, an
‘observatory of agrarian dynamics’ has been
developed – an interinstitutional scheme that
allows the processing of information gathered
and analysed at three different levels: regional,
municipal and local. Using the concept of
‘development itinerary’, the main tendencies at
each level are outlined and presented to the dif-
ferent institutional actors.

In Perú and Bolivia ORSTOM, in cooperation
with the national agricultural research and
extension institutions, has focused on the differ-
ent systems levels from crop and animal pro-
duction systems, through farming to agrarian
systems. In the Andean ecoregion the work has
included the project in the Cañete watershed of
Perú documented in the book edited by
Malpartida and Poupon in 198764, while
research in Bolivia generated three books, by
Hervé and Rojas in 1994, Hervé et al. in 1994
and Genin et al. in 199565. 

The ORSTOM work has accumulated a
wealth of knowledge about the relationship
between crop rotations and soil fertility, soil
moisture, soil pathogens, soil microbiology and
natural vegetation growth. An interesting
aspect is the interaction between anthropology
and agronomy. The research has identified that,
for the Quechua and Aymara indigenous com-
munities, the land/soil is not only a physical
resource but the centre of their world view and
religion. The ORSTOM land use systems are
guided as much by the culture of these peoples
as by technical parameters. Another very fruit-
ful line of work has been the study of the South
American camelids (llama, alpaca, vicuña) and
sheep pastoral systems. A third line of research
concerns bovine animal production systems
under the conditions of the Bolivian Andean
highlands, with an emphasis on milk produc-
tion. ORSTOM conducted several research pro-

jects in Perú to study the relationship between
cropping systems and hillside soils, and organic
soils of the Amazonian region and implications
for erosion, utilization and productivity. 

9.2.6 The Latin American FSR networks

There are three main regional FSR networks in
Latin America: CONDESAN, RIMISP and the
Latin American Animal Production Systems
Research Network (RISPAL). A biannual Latin
American FSR-E symposium has been orga-
nized since 1993, as a product of the collabora-
tion of the existing regional networks and other
important Latin American and international
organizations.

International FSR methodology network
(RIMISP)

With the support of Canada’s IDRC, a group of
institutions, projects and technical teams got
together in 1986 to form a research network
dedicated to developing innovative concepts,
methods and instruments to support FSR-E.
RIMISP was a response to the concerns about
the efficiency and effectiveness of the FSR
approach, and about the widespread use of the
‘farming systems’ label in badly designed
research and development projects. 

By June 1996, the RIMISP membership
included 39 research and development organi-
zations in 14 Latin American countries. Of
these, 36% were NGOs and 64% were govern-
mental organizations. In terms of institutional
activity, 38% were in agricultural research,
21% were universities, 18% conducted both
research and extension and 15% were dedicated
to socioeconomic and policy research, 5% were
in the field of agricultural development and 3%
operated information systems. The network had
a portfolio of projects with a total multi-year
budget of about US$3 million and major donors
included the International Fund for
Agricultural Development (IFAD), the European
Commission and several Latin American gov-
ernmental institutions that have contracted
specific projects with the network (67% of the
total portfolio is financed by this type of con-
tract with national institutions). Until 1995,
IDRC was the major single RIMISP donor.

The main activities of the network are
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research, training, information management,
publications and international meetings with
some occasional consulting work. The network
was able to mobilize IDRC funding for method-
ological development components of applied FSR
projects in many countries for many years.
Typically, a single methodological problem would
be researched simultaneously in several projects
in different countries. Results would be compared
after 2 or 3 years and the network would move
on to a new research question. Today, RIMISP
works to build ad hoc interinstitutional consortia
with its member institutions, to jointly prepare,
negotiate and implement multinational research
projects. One example is a project to test different
methodologies to evaluate agricultural sustain-
ability in Argentina, Brazil and Chile, involving
RIMISP and five other research organizations
from Europe and Latin America.

The RIMISP approach has been to support
methodology development components within
applied farming systems research projects. In
this way, the following topics have been dis-
cussed and tested by one or more of the RIM-
ISP members within the context of network
activities: 

● Farm typologies and classification66.
● Dynamic analysis based on farms’ records67.
● Reconceptualization of the design phase of

FSR-E68.
● Multiple objective programming to improve

design and ex ante evaluation69.
● analysis of farmers’ decision making criteria

with ethnographic decision trees70.
● Approaches to extension and technology

transfer71.
● Evaluation of technology adoption72.
● Gender analysis within FSR-E73.
● Indicators of sustainability74.
● Evaluation of farming systems according to

productivity–profitability–sustainability
trade-offs75.

● Analysis of sustainability at the microre-
gional scale using GIS76.

● Assessments of sustainable land use systems
research in South America77.

● Assessments of farming systems research in
Latin America78.

Based on its research programmes, RIMISP has
developed seven training modules covering
methodological topics. Training workshops are

designed on demand, and must be fully funded
by the institutions requesting this service. RIM-
ISP is also involved in a major 4-year training
project contracted by Mexico’s Ministry of
Agriculture, Livestock and Rural Development.
Information systems are a new area of work for
RIMISP and its first project in this field has been
funded by IFAD. This will design and coordinate
a system to promote the exchange of informa-
tion and knowledge between 28 IFAD-funded
projects in 22 Latin American countries, mak-
ing use of electronic communication tools. The
network publishes the RIMISP Newsletter every
3 months for distribution to about 1700 sub-
scribers and has published several books and
monographic documents. RIMISP organizes its
International Meetings every 2 years of so and
the network has played a leading role in the
organization of the Latin American Farming
Systems Research/Extension Symposia, and in
stimulating Latin American participation in the
international AFSRE symposia.

In its fifth meeting in Colombia in 1995 the
RIMISP board defined a new mission state-
ment and a new set of strategic objectives, to
equip the network for today’s challenges. And
there are several. Although it has been highly
successful in evolving from dependence on a
single donor, this means that RIMISP now
lacks core funding and must derive 100% of
its budget from specific projects – by definition
an ‘unsteady state’. However, its main chal-
lenge is to meet the very different needs of
today’s members, related to the interlinked
issues of competitiveness, sustainability and
social equity, in a context of very scarce
resources. RIMISP must evolve in its role and
in its organization and management in order
to continue as a relevant player in systems-ori-
ented research in Latin American agriculture
and rural development.

RISPAL
RISPAL was formalized in 1989 by a group of
animal production systems projects, again with
the support of IDRC. An agreement between
IDRC and the Interamerican Institute for
Cooperation on Agriculture (IICA) provided the
basic framework for its development. RISPAL
was created for three main reasons:

● The cropping and farming systems method-
ologies and techniques required important
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adjustments to deal with animal and mixed
systems.

● There was a lack of well-trained staff that
could apply the systems approach to the
research and development of animal pro-
duction systems.

● Small-scale farmers were receiving little insti-
tutional attention and support, particularly
on small-scale animal production systems.

Its objectives are: 

● To promote the development of the systems
methodology applied to animal production
research.

● To generate, validate and disseminate ani-
mal production technologies. 

● To strengthen projects and institutions
through technical support and training.

IDRC and RISPAL supported projects on dual-
purpose cattle in the Dominican Republic,
Guatemala, Panamá and Venezuela79. Milk pro-
duction systems were developed in Chile and in
Guyana80. A project on pig production was
implemented in El Salvador81 and on agropas-
toral systems in Costa Rica82. RISPAL also sup-
ported a project on goat production systems in
Mexico83. In Perú, RISPAL-IDRC developed pro-
jects on South American camelids and cuyes84.
Finally, RISPAL supported the animal produc-
tion component of farming systems projects in
Colombia and in the PISA-PRODASA projects. 

Over 400 scientists from 11 countries have
been trained by RISPAL. An extensive biblio-
graphical database with about 17,000 entries
has been compiled and is available in CD-ROM
and magnetic media; the largest of its kind in
Latin America. RISPAL has published five books
on methodology in Spanish, and four in
English, 11 bibliographical bulletins, 34 issues
of its newsletter ‘Cartas de RISPAL’ and nine
volumes of the Proceedings of its General
Meetings. RISPAL is facing the challenge of
adjusting its structure and orientation in order
to respond to the changing institutional condi-
tions, including the treatment of new research
topics and objectives, the new demands of the
membership and declining donor interest.

CONDESAN
The third major regional association is CONDE-
SAN, organized in 1992 under the leadership 
of CIP to overcome the deterioration of land

and water resources, prevent the loss of genetic
diversity and to alleviate extreme poverty. Its
main characteristics are:

● Full involvement of NARS, NGO, universities
and other partners. 

● Collaboration with national, regional and
international institutions, to make a more
effective use of scarce funds and existing sci-
entific talents. 

● Participatory programme planning by objec-
tives (PPPO) as a mechanism to guarantee
full participation of stakeholders for joint
planning and shared monitoring of projects. 

● Scientific rigour. 
● A participatory decision-making structure.
● An information system (INFOANDINA) to

improve the communication and informa-
tion sharing links between researchers. 

● Shared monitoring mechanisms for sustain-
able land use and the maintenance of biodi-
versity. 

Since support for the Consortium is based on
sharing both the costs and the benefits, stake-
holders are expected to fund the activities that
are undertaken. During 1996, CONDESAN has
received funding from: Swiss Development
Cooperation, IDRC, GTZ, the Governments of
The Netherlands, Denmark and Spain.

CONDESAN’s proposed activities in the
Andean ecoregion cover thematic research
areas: biodiversity of Andean crops, pastures
and animals; land and water management;
agricultural policy and rural development; and
commodity systems. Much of the fieldwork is
conducted in benchmark sites, representative of
the Andean ecoregion, in La Paz (Bolivia), La
Miel (Colombia), Carchi (Ecuador) and
Cajamarca and Puno (Perú). Research focuses
on measurements of the dynamic characteris-
tics of systems, modelling to establish priorities
for monitoring, evaluation of the impact of
land use systems, biodiversity maintenance,
and the design and implementation of policies
to further these ends. The benchmark sites
would also help in extrapolation of component
technologies to similar agroecologies.

One example of the work of the consortium
is with Andean root and tuber crops within the
biodiversity theme, carried out with the finan-
cial support of the Swiss Development
Cooperation and Germany’s GTZ. A total of 52
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projects are being developed by 24 institutions
in Bolivia, Colombia, Ecuador and Perú. As a
result of CIP’s designation as convenor for the
global implementation of research into
Sustainable Mountain Development within the
context of Agenda 21, CONDESAN is collabo-
rating with institutions in the highlands of
eastern Africa and the Himalayas to promote
appropriate technologies and human welfare in
mountain communities. 

The work of these regional networks and
consortia is complemented by the Latin
American FSR-E symposia. The first meeting
was held in Quito, Ecuador, in March 1993. The
idea of forming a Latin American FSR-E
Association was debated at this meeting, but it
was agreed that it would be more efficient to
rely on informal cooperation and contacts
between of the existing regional networks.

9.2.7 Conclusion

FSR-E in Latin America has a long and fruitful
history. Moreover, it is possible to identify a
Latin American school of systems-oriented
research under the general FSR-E umbrella, dis-
tinguished by the attempt to balance quantita-
tive methods and farmer participation; research
at the cropping and farm system level with
micro-macro and policy analysis; and applied
research which also carries conceptual and
methodological contributions. 

However, systems-oriented research in Latin
America does not all fall under this one
umbrella. The three CGIAR centres with head-
quarters located in the region (CIMMYT, CIAT
and CIP), have conducted systems research
within their own conceptual frameworks. The
French organizations have had an important
presence. Brazil is a continent by itself, and FSR
there has developed in ways that do not just dif-
fer from those of other countries, but differ from
region to region within the country itself.

No evaluation has been conducted to date to
estimate the impact of the approach in stimu-
lating technological change and technology
adoption in Latin America. It is the author’s
biased impression that the overall effect has
been positive, in particular if measured on the
basis of the benefits for the population of peas-
ant farmers. It can be argued that on-farm

research, farmer participation and better
research-extension linkages, have improved the
relevance of the process of technology genera-
tion and extension. 

What is clear is that participatory and
systems-oriented approaches are the only viable
options for Latin America. Privatized extension
systems, farmer-to-farmer methods and NGO-
led programmes are struggling to fill the void
left by the virtual disappearance of the tradi-
tional extension systems. 

A more recent phenomenon deserves docu-
mentation: the impact of a systems-based, bot-
tom-up perspective on policy formulation. In all
Latin American countries, and in most pro-
grammes, policies are still formulated at the
national level, with little direct input from the
rural populations. In recent years there have
been important shifts in direction, including: 

● Implementation of the principle of ‘social
control’ in Argentina’s Agricultural
Research Institute. 

● Municipalization of technical assistance in
Colombia. 

● Decentralization of most public expenditures
in the field of agricultural technology devel-
opment in Mexico (research, extension and
training).

● Privatization of Chile’s extension system
with strong participation by NGOs and farm-
ers’ organizations in the provision of ser-
vices. 

● A strongly participatory process for the for-
mulation of local rural development pro-
grammes and projects in Bolivia. 

There is little doubt that the tide is starting to
move in the direction of greater participation
and decentralization in Latin America and this
is rapidly affecting the institutions involved in
policy formulation, research, extension, train-
ing and rural development. These shifts should
improve the institutional and policy environ-
ments for effective FSR-E in future years. The
most important conclusion is that today, FSR-E
in Latin America is everywhere, thanks to its
characteristic ‘anonymous ubiquitousness’ first
recognized at the time of the Caqueza project.
As Moscardi in 1992 pointed out: ‘It can be said
without any doubt, that most agricultural
research institutes in Latin America have devel-
oped some form of on-farm or FSR capabilities
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or programs’. All the major governmental
research and extension organizations formally
declare themselves to be ‘systems-oriented’
today. If this is the situation in governmental
institutes, it is more so in the world of the
NGOs, where ‘being systemic’, or ‘being holistic’
is, strictly speaking, a dogma. A few years ago
RIMISP calculated that there were no less than
5000 researchers and extensionists in Latin
America working under the explicit label of the
systems approach. Perhaps part of this success
in institutionalization is due precisely to the
anonymity of the approach. You did not have to
declare yourself a believer of a new church, you
just went ahead and took what you liked and
worshipped it. Was this good or bad? It is ‘bad’ if
we are purists and would like to be the Pope, or
even just a priest in this church. It is very good if
we want more on-farm work, closer to the small
farmers, with a greater understanding of them
and their agriculture.

Institutionalization has taken place gradually
but persistently, because the approach captured
the minds of several hundred bright and dedi-
cated people. The effective institutionalization of
FSR-E has taken place indirectly, through the
gradual and persistent dissemination of the
approach by means of training, meetings, publi-
cations, networking and, most importantly,
through the practical activities of many projects

that involved many hundreds if not thousands
of researchers and extensionists. Direct efforts to
institutionalize the systems approach by admin-
istrative fiat, have not only largely failed, but
have often led to strong negative reactions by the
people supposed to implement the changes.
While many of these attempts failed because
they were badly designed, their shortcomings
can often be explained by the fact that the sys-
tems approach is a body of theory and methods
that cannot be imposed.

Problems certainly remain, both in the sub-
stance of what has been done and in what we
are still doing85. There is still too much empha-
sis on problems within the farm-gate, forgetting
the lesson of Caqueza: ‘generating technologies
within the narrow confines of the existing con-
straints is under most circumstances a difficult
undertaking’. Too little attention is given to the
wider context in which technology operates,
forgetting the lessons of Puebla: ‘research and
dissemination are a continuum’ and ‘for tech-
nology to work, there have to be markets,
inputs, services and farmers’ organizations’.
Too much ‘holistic paralysis’, forgetting the
lessons of CATIE: ‘if theory and practice clash,
practice wins’. Too much time spent in trying to
simplify the complex lives that small farmers
experience every day. We should look back more
often, so that we can move forward faster.
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9.3.1 The historical perspective

The research and extension services for technol-
ogy transfer established in most African coun-
tries during the colonial era and soon after
independence largely promoted the production
of export commodities, such as cash crops, and
forest products. From the mid 1960s the
research efforts of many African countries
aimed to improve the yields of the principal food
crops. The emergence of a food crisis of alarm-
ing proportions since the 1980s has re-empha-
sized the need for higher productivity in African
farming systems, showing that research results
to increase yield are not enough to achieve tech-
nological change in general, or sustainable rates
of growth in food production in particular. The
commodity research approach characterized by
the Green Revolution did not cope with either
the diversity or complexity of the farming
systems in Africa; as a result, except in a few
countries and for selected commodities, an
African ‘Green Revolution’ has yet to be realized.

Great efforts have been made over the last
30 years in the development of FSR methods,
but relatively little effort has been put into inte-
grating the FSR approach in the whole research
process and into its institutionalization in
NARIs. The challenges on institutionalization
were grossly underestimated and many NARIs
encountered confusion and considerable prob-
lems in attempting to integrate FSR into their
research and extension activities. Some lessons
learnt include:

● The institutionalization of FSR within
NARIs has been slow and this has delayed
progress in improving the relevance of
research results to farmers’ needs. 

● Over the last 30 years in many African
countries the scope of FSR has been limited
to cropping systems, failing to integrate
complementary production subsystems,
particularly livestock and agroforestry.

● The effectiveness of external technical sup-

port in FSR was greatly influenced by the
research context of particular NARIs; their
institutional setting, their linkages with
extension and development agencies as well
as their mandate and research priorities, and
their perception of FSR – often seen as a
threat to the traditional establishment. 

9.3.2 Emerging national FSR capacity

Much progress in FSR has already been swept
away, caught in the tide of on-going socioeco-
nomic, political and institutional change taking
place in Africa. Rwanda and Ethiopia are two
particularly tragic examples. Nevertheless
national FSR capacity has grown, has begun to
penetrate both the NARIs and, more recently,
NGOs active in rural development. This national
capacity has probably been a prerequisite to the
emergence of networking and associations
important to professionals staking their reputa-
tions on work in this new field. 

The institutionalization of FSR into African
national systems took place mostly in the
1980s. Several summary country histories and
three case studies are to be found in Chapters 6
and 7. West Africa is represented by the case of
Senegal, East and Central Africa by the cases of
Tanzania and Zambia. 

West Africa is unique in the sense that both
Anglophone and Francophone schools were
well represented in the region. The pattern of
FSR development in the different countries
demonstrates the dichotomy between the two.
In 1985 Fresco noted that in Francophone
countries FSR had been closely associated with
development agencies and that national or
regional policy issues received more emphasis
than in Anglophone countries1. FSR activities
formed an integral part of the long-term coun-
trywide rural development effort. In
Anglophone countries, however, FSR activities
were concerned with the adaptation of existing
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agricultural research findings to provide tech-
nologies relevant to resource-poor farmers.
Links with on-station and component technol-
ogy research were generally stronger in
Anglophone countries while in the
Francophone countries linkages with exten-
sion/development were a strength. 

Thumbnail sketches for both Mali and
Nigeria are included here. The history of FSR in
Nigeria, a country with an Anglophone tradi-
tion, offers a comparison with Senegal (Chapter
6.2), a country with a Francophone tradition.
Nigeria is of particular interest as its quest for
FSR capacity stimulated an in-country network
that brought a degree of cohesion to efforts
across the country and synergized the capacity
building process. Mali is perhaps something of a
hybrid. Despite a French colonial history its FSR
initiative was planned by a task force led by
David Norman following his earlier experience
in Nigeria. 

9.3.3 Nigeria

As early as 1958, researchers at the research
division in Samaru were already talking FSR.
The pioneering work of David Norman, who
used a multidisciplinary approach and estab-
lished the need to work in farmers fields,
started in 1965, when the Rural Economy
Research Unit (RERU) was established at the
Institute for Agricultural Research at Samaru.
In 1981 the Federal Ministry of Science and
Technology (FMST) directed that all institutes
concerned with food production should evolve
a FSR programme. In 1982, the ministry
organized a training workshop on FSR for the
researchers from the national institutes. In
1983 it appointed a national coordinator for
FSR. 

Before the Ministry’s call some institutes had
no FSR activities at all, at those that did, their
organization varied widely from institute to
institute. Some FSR programmes worked side by
side with commodity programmes, others had a
separate division within a research department
with responsibility for socioeconomic research
and/or extension and technology delivery. Each
of the major NARIs has responded to the
Ministry’s call, albeit in different ways. 

FMST created nine nationally coordinated
research projects (NCRP) in 1983, and although

eight were commodity based, the ninth was in
FSR. Each received token start-up funds and
those for FSR were allocated to the four research
institutes which were then operating FSR pro-
grammes; the Institute of Agricultural Research
and Training (IART) at Ibadan, the National
Cereals Research Institute (NCRI) at Badegi, the
Institute for Agricultural Research (IAR) at
Samaru and the National Root Crops Research
Institute (NRCRI) at Umudike. Those institutes
with relatively new FSR programmes received
assistance from IITA and the Federal
Agricultural Co-ordinating Unit (FACU) in imple-
menting diagnostic surveys in selected
Agricultural Development Project (ADP) areas
followed by on-farm trials. Newly acquired FSR
capacity in these institutes, coupled with the
existing FSR capacity at IAR, marked the emer-
gence of a peer group of scientists committed to
institutionalizing an FSR process within their
respective national research institutes. 

The Nigerian FSR Network
The creation of a National FSR Network for
Nigeria was prompted by the desire to improve
coordination of the emerging FSR activities of
the groups of research scientists, both in socio-
economic and technical disciplines. The
Network was created in 1983 around the five
research institutes mandated for research on
food crops. It soon became obvious that the
severe funding constraints faced by FMST
would jeopardize the effective institutionaliza-
tion of the Network within the National
Agricultural Research Systems (NARS). A pro-
posal from FMST to the Ford Foundation, which
had already started funding network activities
in a limited way through a grant to IITA, was
approved in 1985 and provided support for 3
years of network operation. The mandate of the
NFSRN has four main goals:

● To improve the flow of research results by
regular meetings among researchers
through workshops and the publication of
newsletters.

● To demarcate the country into farming sys-
tems zones and allocate responsibility for
these to groupings of national research
institutes, universities and ADPs.

● To coordinate FSR activities in the various
institutions and organizations and stimulate
collaboration.
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● To identify sources of financial, logistic and
technical assistance for FSR in Nigeria.

The network is run by a steering committee
made up of representatives from FMST, the
Federal Ministry of Agriculture Rural
Development and Water Resources, IITA, the
Federal Agricultural Research Unit, the univer-
sities and the five zonal coordinators, with a
secretariat implementing its decisions. Its
achievements include:

● The government’s adoption of the zonation
delineated by the network.

● The annual review of Zonal On-Farm
Adaptive Research (OFAR) programmes,
bringing together participants from universi-
ties, ADPs and national and international
research institutes.

● The many training sessions conducted both
at zonal and national levels on FSR topics,
including participatory rapid appraisal and
indigenous knowledge systems. 

● The 11 issues of a newsletter that have been
published and distributed free to members.
Many publications on FSR have been finan-
cially and logistically supported by the net-
work.

● The network’s development and mainte-
nance of linkages with regional and interna-
tional FSR networks.

Network activities have helped the institutional-
ization of FSR in Nigeria. All the agriculture-
related research institutes now have FSR
programmes as mandated by FMST, and con-
duct research into the farming systems in their
respective zones. 

9.3.4 Mali

The FSR programme in Mali was a response to
the need to find more effective means of trans-
mitting research findings to peasant farmers.
There was a need to understand why some his-
torical research findings were rejected, and how
to reorient programmes to be more relevant to
the priorities of Malian farmers. The Institute of
Rural Economics (IER) was set up in 1960
under the Ministry of Agriculture to carry out
research, evaluation and conceptualization. IER
also acted as coordinator and permanent liaison
office between the various service organizations

and bodies responsible for research, publica-
tions and the organization and evaluation of
agricultural development programmes in Mali.
But the approach still failed to take into account
the peasant-farming strategy. It neglected the
constraints on farmers in the socioeconomic
environment such as price, marketing, land and
tenure problems, did not distinguish between
different types of farmers, and could not under-
stand the whole farm as a ‘system’. 

A systems perspective was gradually intro-
duced in both research and development. The
earlier approach, which centred around cash
crops, gave way to a more integrated approach
embracing all the crops of a given zone, and
taking into account factors such as health care,
education, hydraulics and road and track con-
struction.

Two conferences were organized in Bamako,
in November 1976 and in February 1978.
These brought together scientists from neigh-
bouring countries and from national and inter-
national institutions to help the IER build up a
methodology. As a result of the conferences a 5-
year programme was drawn up for Mali in July
1977 with the aid of a task force led by
Professor David Norman. This proposed south-
ern Mali (Mali-South) as the start-up location
for a ‘systems’ team. The training of Malian
senior staff in the locale is perhaps its most
noteworthy achievement and it has also con-
tributed a number of new ideas on the
research-development linkage. Researchers
meet together in technical coordinator commit-
tees, bringing together boards of development
and research that examine, independently of
the regular technical committees, the problems
of a particular zone. This has been a major step
towards the regionalization of research pro-
grammes2.

The structure of the project meant a radical
change in the dialogue between researchers
and peasant farmers as research was no longer
required to go through administration in order
to reach the farmer. A better understanding by
researchers of the needs of and constraints on
the peasants made it possible for programmes to
be more closely aligned with realities. Until this
time, in planning interventions, all farmers
were looked upon as identical, in terms of both
constraints and possibilities. Those who did not
follow along were consequently written off as
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recalcitrant or rebellious. Through the work of
the ‘systems team’ the assumed physical and
human homogeneity of the Mali-South zone
was exposed as quite false, and peasant farmers
were recognized as highly diverse. There is a full
account of the activities of a systems team in
Mali in Chapter 6.3.

9.3.5 East, central and southern africa

Countries in the region with the strongest FSR
programmes include Botswana, Ethiopia, Kenya,
Malawi, Tanzania, Zambia and Zimbabwe.
Outline histories are to be found in Chapter 6
with detailed case studies of facets of institutional
organization in Tanzania and Zambia in Chapter
7. The East and Southern African Regional
Programme set up by CIMMYT in 1975, which
ran until 1992, pioneered the introduction of
FSR to national agricultural research services in
the region under the rubric of OFR with a farm-
ing systems perspective (OFR/FSP). The CIMMYT
programme was essentially a networking activity
which operated at two levels; all countries in the
region were exposed to FSR through regional
workshops and a newsletter, and six countries;
Ethiopia, Kenya, Malawi, Tanzania, Zambia and
Zimbabwe were targeted for an intensive effort in
capacity building3. A similar pattern was fol-
lowed in each country:

● The demonstration of a farming systems
approach to understand small farmers, and
the design of experiments based on that
understanding.

● Promotion of the need for social scientists in
the agricultural research establishment.

● In-country training of human resources in
OFR using a systems perspective.

● The implementation of cycles of OFEs with
results evaluated using farmers’ criteria.

● Guidance on institutional structuring to use
OFR/FSP as an adaptive research process
and to link it with the traditional research
structure.

The years of the CIMMYT programme split into
two parts. From 1976–81 efforts focused on
raising awareness in the region. Demonstrations
of a farming systems perspective for planning
OFEs were carried out in collaboration with local
farmers and, by 1980, eight studies had been

completed in six countries. A shift from demon-
stration to capacity building began. By 1982
training, linking OFR into the research process,
advice on institutional arrangements for its
management, and networking, were the main
programme emphases. As well as one-on-one
collaborative research with national scientists,
several training modes were used, described in
more detail by Ponniah Anandajayasekeram in
Chapter 8.1:

● Introductory workshops allowed national
research managers to explore the potentials
and organizational implications of FSR.

● Annual regional training workshops, in col-
laboration with the University of Zimbabwe,
helped to build a cadre of practising FSR sci-
entists in the region. Later, as more in-coun-
try training was completed, they served to
train new members for the established FSR
teams.

● In-Country Training Courses on a 15–18
month ‘call’ system covering diagnosis and a
full experimental cycle. Between five and
seven visits by a minimum of two CIMMYT
scientists covered each stage in the OFR cycle,
teams then returned to their own areas and
implemented the taught stage locally.

● Specialised training workshops were used to
boost necessary skills, such as computer
analysis of survey records, experimental
design and statistical analysis.

By the time the programme concluded in 1992,
most countries in the region had some capacity
in FSR. USAID invested heavily in FSR in the
region during the 1980s with some 12 bilateral
Title XII projects, staffed by teams from
American universities, with Botswana, Rwanda,
Sudan and Swaziland in particular all benefiting
from its bilateral support. This heavy but short-
lived investment raised criticism that technical
assistance staff were learning on the job, rather
than building local capacity4. Both The
Netherlands and IDRC have had a more sus-
tained policy of investment in FSR in the region.

9.3.6 WAFSRN

WAFSRN (West African Farming Systems
Research Network) was created in 1982 as a pro-
fessional association of West African scientists
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interested in involving farmers in research to
improve agricultural productivity. Its general
objective is to promote and facilitate Cupertino
among the national, international and exter-
nal scientists, programmes and institutions
working in FSR across the region. The Network
supports FSR scientists and strengthens
national programmes through training,
exchange of methodological experiences, com-
parison of results and better access to informa-
tion. USAID provided early technical
backstopping through the Farming Systems
Support Project (FSSP) managed by the
University of Florida, Gainesville. This project
produced massive documentation for training
in both diagnosis and OFE5.

After a symposium in Dakar in 1986, an
agreement was signed with the Scientific
Technical and Research Commission of the
Organization of Africa Unity (OAU/STRC) to
give WAFSRN a legal status and to help to
access financial resources6. A secretariat was
later established within the office of the
Organization for African Unity and SAFGRAD
in Ouagadougou, Burkina Faso, with a full-
time coordinator. The network is directed by a
Steering Committee made up of a Chairman, a
Coordinator, representatives of the interna-
tional research centres operating in West
Africa and an OAU/SAFGRAD representative.
The 2-year work-plans and requests for fund-
ing prepared by the Steering Committee were
welcomed by several donors. Early funding was
provided by the French and Dutch Ministries of
Cupertino, the Ford Foundation, GTZ, the
International Center for Research in the Semi-
Arid Tropics (ICRISAT) and the International
Institute of Tropical Agriculture (IITA). IDRC
provided funding in two phases – the first to
support various WAFSRN bodies, the second to
continue support for the network and to
strengthen national programmes through
training, promoting dialogue among
researchers, and improving access to informa-
tion. It had five specific objectives:

● To stimulate collaborative planning and
evaluation of FSR throughout West Africa.

● To improve methods used by organizing
meetings, monitoring tours and other activi-
ties to facilitate exchange of relevant experi-
ences.

● To help organize and institutionalize train-

ing programmes to meet the needs of a
farming systems approach to research and
development.

● To encourage national FSR programmes to
publish and disseminate the results of their
research to all parties in a way that presents
clear policy alternatives to government.

● To assist national FSR teams in obtaining
financial assistance for their programmes.

At the 1989 Accra Symposium, participants
asked that WAFSRN seek to stimulate colla-
borative research activities, bringing together
country teams that would work on common
themes of interest across the various member
countries. These teams were incorporated into
what became known as the Phase II Research
Project and the following teams became opera-
tional:

● The Collaborative Group on Maize-Based
Farming Systems (COMBS), with the help of
IITA.

● The Collaborative Group on Farming
Systems of Sudano-Sahelian Zone (GREF-
MASS) with the help of ICRISAT and IDRC.

● The Collaborative Group on Root and Tuber
Improvement Systems (CORTIS) with the
help of IITA.

● The West African Animal Traction Network
(WAATN) with the help of ILCA (now ILRI).

● The Women in Agriculture Group (WIAG).

One of the major areas of achievement of
WAFSRN has been information dissemina-
tion. The peer-reviewed journal entitled
‘Agricultural Systems in Africa’ is published
twice a year, with articles that emphasize
FSR concepts, methods and results in the par-
ticipating countries. It aims to bring FSR
results to researchers, development agents,
policy makers and others in the subregion
and elsewhere. To better equip young scien-
tists in the art of scientific writing WAFSRN
has co-sponsored two scientific writing
courses. The WAFSRN Bulletin was published
twice a year to provide regular information
for all members about the activities of the
network and the collaborative research
groups. Other publications include the pro-
ceedings of the 1986 Dakar and the 1989
Accra symposia and two volumes of
‘Abstracts of Literature on Maize-Based
Farming Systems in West Africa’. A Directory
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of Members was produced in 1990 and
updated in 1991. The activities of the net-
work continued until 1994 when the IDRC
and Ford grants came to an end. As of 1996
the membership of WAFSRN was about 600
professional from 17 countries in West
Africa, but from 1995 to date WAFSRN activ-
ities have been limited to the publication of
the journal. Attempts to find further funding
proved impossible as donor interest in FSR-E
fell. None of the collaborative research
groups is functioning at present and the net-
work secretariat is currently housed at
Ahmadu Bello University, Zaria, Nigeria to
minimize operating expenses. 

9.3.7 Southern African Association of
Farming Systems Research & Extension

(SAAFSR-E)

At the FSR-E conference in Johannesburg in
February 1992, delegates decided that a
Southern African Association for FSR-E should
be formed, and the new association was offi-
cially launched in 1993 during the next con-
ference, held in Swaziland. The secretariat,
which is located and incorporated in
Swaziland, supports about 500 registered
members and receives financial support from
FAO and SIDA to publish and distribute its
newsletter. The major aim of the SAAFR-E is to
promote FSR-E and to strive to improve net-
working between individuals, institutions and
professional societies active in southern Africa.
In South Africa itself, FSR-E had not received
much attention in the past. With the post-
apartheid political emphasis on African farm-
ing, however, keen interest is developing.

SAAFSR-E has made tremendous progress
since its establishment. It has held annual con-
ferences and its newsletter appears on a regular
basis. Membership has been increasing by
about 100 every year for the past 6 years and
the association is planning to launch a south-
ern African journal of FSR-E in the near future.
A Members Directory has been finalized to
enhance linkages between FSR professionals
and with other professionals in the various
fields closely related to FSR-E. 

At the 1995 Ordinary General Meeting in
Harare a decision was taken to appoint area or

country coordinators to provide a linkage
between members, the permanent secretariat
and the Council and President, in particular
supporting the work of the secretariat. Their
task is to:

● Update the mailing list and membership
directory.

● Identify libraries and institutions to receive
the SAAFSR-E newsletter and bulletin.

● Provide a mailing link between the members
and the secretariat.

● Support the collection of articles, publica-
tions and information for the newsletter and
bulletin.

● Collect fees from country members.
● Collect, administer and manage membership

fees from country members. 
● Maintain and manage the local chapter

account according to regulations and guid-
ance provided by the secretariat.

● Solicit potential donors in their countries for
various activities, and link them to the asso-
ciation president where necessary.

● Organize in-country networking activities.
● Organize activities for country members to

facilitate information sharing in FSR/OFR
methodologies for technology development
and transfer. Such activities may include
symposia, workshops and field visits.

● Recruit members.

At the same meeting in Harare it was resolved
that SAAFSR-E would engage in policy dialogue
in the region. Responding to the apparently
weak understanding in South Africa of FSR-E
and its institutionalization, SAAFSR-E arranged
a national workshop in Pretoria in 1994 on
institutionalizing FSR-E. It was attended by top
and middle management of the National and
Provincial Departments of Agriculture and the
Agricultural Research Council. Members of
SAAFSR-E gave their time freely to present case
studies on the institutionalization of FSR-E in
Kenya, Tanzania, Zambia and Zimbabwe and a
report on the findings of the workshop was sent
to decision makers as well as those present,
meeting with positive acclaim. At a further
regional meeting in Arusha in 1996 a number
of excellent papers on livestock systems were
presented, bringing livestock colleagues further
into the FSR-E fold. SAAFSR-E has commis-
sioned case studies on the institutionalization of
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FSR-E in 10 East and southern African coun-
tries from Ethiopia southwards. These were pre-
sented at a 1997 workshop and a book
synthesizing the lessons learned was published
in October 19987. The Association successfully
hosted the 1998 AFSRE global symposium at
the University of Pretoria in South Africa in
December 1998 which over 500 hundred FSR
professionals attended.

Members are proud of their individual pro-
fessional status, non-aligned with either gov-
ernments or the private sector. This has allowed
the Association to engage in dialogue with
national governments as has been the case in
South Africa. No government funds have been
received in support of core activities, though
governments have supported the annual confer-
ences in their countries. SAAFSR-E’s future
plans include the streamlining of FSR-E
methodologies and procedures and the integra-
tion of the livestock component in the small-
scale farming systems. FSR-E case studies from
the region will continue to be documented and
disseminated by the Association, which will try
to bring coherence to the training programmes
mounted across the region, record successful
institutional arrangements, and document
results achieved and lessons learned.

9.3.8 African Association of Farming Systems
Research Extension and Training (AAFSRET)

At the 1991 international AFSRE symposium
held at Michigan State University, the FSR-E
professionals working in Africa met for the
first time to take stock of current state of the
arts. An interim steering committee was set
up at that point to persuade members in
Africa to come together under one umbrella.
At the next symposium in 1992 the decision
was taken to form an association. An interim
Chair and Secretary were elected along with
some other members to organize the first all
African FSR-E symposium which took place in
October 1993 in Nairobi, Kenya. The associa-
tion links organizations and individuals
involved in the farming systems approach in
Africa and is open to all individuals and orga-
nizations interested in AAFSRET’s objectives.
Membership is currently estimated at about
1500 professionals.

The objectives of AASFRET are:

● To promote a farmer-based approach to agri-
cultural development in Africa.

● To promote the formation and maintenance
of subregional and national FSR/exten-
sion/training networks in Africa.

● To strengthen and promote links between
individuals, organizations and farming
systems (FS) networks in Africa and else-
where.

● To stimulate and promote the dissemination
and exchange of information, research find-
ings and experiences in farming systems.

● To facilitate coordination and collaboration
in agricultural research and development
activities.

● To enhance the performance and profes-
sional development of practitioners in farm-
ing systems at all levels through appropriate
training initiatives.

● To assist national and subregional FSR net-
works on technical and organizational mat-
ters relating to the planning, preparation,
funding, implementation and evaluation of
their FSR programmes.

● To organize farming systems activities,
including biennial meetings, study tours and
professional visits.

A second AAFSRET symposium was held in
August 1996 at Ouagadougou, Burkina Faso
and here a further attempt was made to con-
tinue FSR-E activities in West and Central
Africa with the birth of the West and Central
Africa Association of Farming Systems
Research and Training. 

9.3.9 Future Aspiration and Constraints 

The future directions for the African based FSR
associations; WAFSRN, SAAFSR-E and AAFS-
RET will address the following areas.

FSR for policy use
Most early FSR programmes in Africa focused
on technology development and ignored agri-
cultural policy questions. Many were criticized
for failing to use their understanding of African
farming to influence policy and release techno-
logical opportunities. There are still no formal
mechanisms for adaptive research scientists to
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interact with planners, policy makers and
development agencies. Some linkages have been
made, largely through informal initiatives of
the adaptive research programmes, but these
are no substitute for a national agricultural pol-
icy framework that considers such interaction
essential.

Working links and information flows
between planners and FSR programmes are
needed throughout Africa to encourage the
use of micro-level FSR data for policy analysis
and design. Mechanisms would include
exchanging reports, carrying out joint micro-
level policy related work and FSR seminars for
policy planners.

Staff development
Most FSR-E staff have been new graduates with
very little or no experience in research, and
their ability to design, conduct and analyse sur-
veys and experiments has been limited. In the
early days these youngsters had to be protected
from senior colleagues in the traditional disci-
plines of the research services until they
learned their skills. The AFSRE associations
have long-term training plans, which aim to
have all FSR-E researchers skilled in methodolo-
gies and FSR practice by the year 2000.
Training will also seek a better balance between
disciplines in FSR teams, as poor disciplinary
complementarity is still a problem. 

Cost-saving methods
Most national FSR programmes, in common
with most research programmes, have faced
problems of inadequate resources. To ensure
quality in FSR work with limited resources at
hand, the associations are seeking cost-saving
methods in conducting OFR such as the use of
farmer groups and clustering techniques.

Farmer involvement
According to Biggs in 1989, farmer involvement
in FSR has been classified into contractual mode,
consultative mode, collaborative and collegial
mode8. The collegial mode is the ideal situation in
which the farmer is regarded as an equal partner
with the researcher and in which the knowledge
of the farmer counts equally with the knowledge
of the researcher. Most African countries still
operate in a consultative or collaborative mode.

Increased farmer participation is being given
more emphasis to help ensure positive impact
from FSR activities. Various farmer participatory
methods are being introduced to FSR and it is
planned to expose staff to these through short
courses and workshops on a continuous basis.

Livestock and livestock–crop integration
Little research has been done on livestock and
livestock/crop interactions9. This was attributed
to the donor influence, and the historical sepa-
ration of crop and livestock research at national
level. There was also limited knowledge on the
feasibility of OFR with livestock, though this
improved at the end of the 1980s10 and more
emphasis will be placed on integrated crop–live-
stock systems in the future.

Information exchange
Documentation of case studies, research results
and methodological advances in FSR are being
disseminated through the publication of bul-
letins, journals, books, monographs, conference
proceedings and other documents. The
exchange of information will continue to be
encouraged by the associations between indi-
vidual members, networks and associations.

Sustainability of FSR activities
The problems of inadequate funding, lack of
reliable transport and shortages of research
facilities have been common problems in FSR
and have reduced the quality and impact of
FSR activities in most African countries. In the
last two decades resources for FSR have been
provided in large part by foreign aid agencies,
with African governments contributing only a
small proportion of budget requirements.
Donor support is often hedged with conditions
seeking short-term impact and this depen-
dency poses a threat to the sustainability of an
FSR approach.

There is a significant imbalance in
resource endowments between the nascent
FSR programmes and the more traditional
research and development components of
commodity research and extension. However,
making inroads into these traditional govern-
ment budget allocations, particularly when
this requires the addition of new disciplines to
the establishment, is a slow process at best. It
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is made particularly difficult when govern-
ment revenues are in decline. The strongest
aspirations of FSR-E associations in Africa are
towards ensuring FSR’s sustainability and
association efforts are geared towards gaining
long-term support for this innovative step in
the research and development process. As
with FSR-E programmes, associations also
suffer from a funding problem, particularly
with the fall off of donor interest. Attempts to

charge membership fees in AAFSRET follow-
ing the decline of WAFSRN highlighted the
dilemma. Professional salaries are so low that
an acceptable level of fee cannot support the
activities of an association. The difficulty of
communication both within and between
countries in Africa is a further inhibition to
the transfer of information and to the organi-
zation of an effective, attractive, regional pro-
gramme.
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9.4.1 Introduction

For the last two and a half decades Asia has
been at the forefront of the development of FSR
in the agricultural sector. Historically, it was in
the early 1970s that IRRI first formulated a
‘systems’ approach to agricultural research,
with its cropping systems programme. The
objective was to increase productivity per unit
of land, through crop intensification and diver-
sification with the ultimate aim of increasing
income levels of the farming community. This
programme, initially funded by the IDRC, played
an important role in sensitizing researchers to a
‘systems thinking’ process.

9.4.2 Pathfinders in Asian farming systems
programmes

This seminal work at IRRI provided the ‘first
cut’ of a methodology for systems work. The
associated networking brought together a
number of researchers from around Asia and
their combined efforts led to coordinated pro-
grammes of research and development within
the framework of the Cropping Systems
Network and later the Asian Rice Farming
Systems Network (ARFSN). By 1994 this cov-
ered 16 participating countries, as well as
other regional programmes. Based on a novel
methodological sequence – baseline surveys,
component technology testing, pre-produc-
tion technology testing and large-scale testing
on farmers’ fields – new cropping systems
were developed. The most significant of these
were: 

● Mungbean before rice in Thailand. 
● Triple cropping of rice in Bangladesh.
● An early rice crop followed by rice or other

field crops in Sri Lanka. 
● The Gogo ranch technology in Indonesia.
● The Iloilo-Pangasinan technology which

underpinned the Kabsaka programme in the
Philippines. 

A number of interest groups gradually evolved to
concentrate on specific activities and issues. One
was the group on agroecosystems in FSR, which
later became a network of South-East Asian
Universities (SUAN). Similarly the Participatory
Rapid Appraisal group, initially from Khon Kaen
University, and the research activities funded by
Ford Foundation and USAID in Nepal, VISCA in
the Philippines and Bangladesh at the
Bangladesh Agricultural University are all
important examples. More recent examples
include the work at Cantho University in Viet
Nam, and the GTZ-sponsored activities in north-
ern Thailand. In the late 1980s and early 1990s,
the farming systems development (FSD), concept
was introduced into Asia by FAO, bringing an
added dimension to FSR. 

As a result of the activities of ARFSN, and
the growing number of practitioners, many
countries began organizing their own FSR pro-
grammes and workshops. At the same time uni-
versities began providing short-term courses of
up to 6 weeks, medium-term courses up to 6
months and degree programmes at undergrad-
uate level, and later at postgraduate level, on
farming systems. The programmes at the Asian
Institute of Technology in Thailand and the
Universities of Khon Khen and Kaesetsart, at
the Farming Systems and Soil Research
Institute (FSSRI) at the University of the
Philippines, at Los Baños (UPLB), the Masters
and PhD programmes in collaboration with
IRRI and the programmes at the Bangladesh
Agricultural University (BAU) in Bangladesh
and the Bogor Campus in Indonesia, all
reflected this enthusiasm. Formal institutional-
ization of FSR increased and began to involve
the NGO sector and a few private sector institu-
tions. In addition, a large number of univer-
sities in many Asian countries undertook FSR
programmes. 
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It was agreed that in the future, the wider application of the FSR-E paradigm should become the core
agenda for sustainable agriculture in the 1990s. The Asian Farming Systems Association would
strengthen its efforts to address equity and economic efficiency issues by promoting convergence in the
efforts of government and NGOs, and the universities, in improving productivity and profitability through
sustainable farming systems.



9.4.3 Some background to the Asian Farming
Systems Association (AFSA)

The increase in the number of practitioners led
to demands for the publication of their results
in refereed journals and for participation in
workshops, symposia and seminars. The AFSA
was the culmination of a number of efforts
along these lines. This increased interest coin-
cided with the Kansas State University (KSU)
farming systems conferences being organized in
the USA. With the expansion of the Kansas
State and later the University of Arkansas sym-
posia there was increased opportunity and
increased interest on the part of southern prac-
titioners to present their work, showing the
need for some sort of association, preferably for-
mal, to provide a means to bring FSR practition-
ers in Asia closer together. In 1988 at the 8th
Annual Farming Systems Symposium at the
University of Arkansas, a group of Asian par-
ticipants formed a group that decided to orga-
nize the first Asian symposium in 1990. 

The first Asian symposium
An informal International Organizing
Committee (IOC), in collaboration with the
Agricultural Food and Engineering Division of
the Asian Institute of Agriculture in Bangkok,
Thailand, organized the first Asian farming sys-
tems symposium in November 1990. The over-
all theme was Sustainable Farming Systems in
21st Century Asia, and 220 participants from
18 Asian and five other countries attended.
Four tasks were identified for the programme:

● Appraisal of past FSR-E experience in Asia,
and assessment of various FSR-E procedures
for addressing future needs.

● Examination of alternative methods for
assessing the impact of FSR-E on house-
holds, the environment, and on research
and development institutions.

● Discussion of future directions for FSR-E in
Asia, with a focus on increasing research
and extension efficiency, contributing to pol-
icy debates and addressing environmental
issues.

● Stimulation of linkages among FSR-E practi-
tioners through associations and networks.

The Symposium was opened by His Excellency
Khun Chuan Leekpai, Thailand’s Minister of

Agriculture and Cooperatives and each of the
three major themes were introduced by a distin-
guished speaker. For the keynote addresses, Dr
H.G. Zandstra, Deputy Director General of IRRI,
noted problems faced by FSR-E practitioners
and the improvements that had been made. Dr
Jock Anderson, Principal Economist of the
World Bank, challenged FSR-E practitioners to
consider the views of investors and the Hon.
Lalith Athulathmudali, Sri Lanka’s Minister of
Education and Higher Education, reminded
participants that research should be for farmers
and not for scientists. Over 100 papers and 26
posters were presented during the 4-day pro-
gramme. 

At each session panellists and participants
developed future directions for FSR-E work in
Asia. It was felt that rapid population growth
and environmental degradation posed grave
threats to 21st century Asia, endangering agri-
cultural productivity, farm incomes and food
prices. New sustainable farming systems are
needed, as well as farming systems that will
increase the income of farm families and reduce
the real cost of food for low-income consumers,
while preserving or improving the quality of
the environment. Some practitioners felt that
the actual impact of FSR-E had fallen short of
expectations and called for a greater focus on
efficiency in FSR-E, especially the streamlining
of tools to hasten and increase its impact. Only
modest efforts had so far been made to assess
the effect of FSR-E activities on farmers, con-
sumers, research institutions and the environ-
ment, and these efforts should be strengthened.
Farmers had been, and should continue to be,
the primary users of information generated by
FSR-E, but this information should also be pack-
aged for use by policy makers, research man-
agers and other audiences. Participants agreed
that the future directions for FSR-E should be
guided by the following:

● Broadening scope: FSR-E practitioners
should pay more attention to non-technical
factors that affect technology generation
and adoption, such as institutional con-
straints or agricultural policy.

● Affecting policy: Policy makers should be
seen as clients for research results.

● Promoting equity: Research focusing on
resource conservation can generate recom-
mendations that endanger the economic
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interests of low-income farmers and
researchers must weigh the likely distribu-
tion of benefits arising from resource-con-
serving innovations.

● Incorporating external factors: FSR-E
practitioners should be prepared to deal with
such external factors as transaction costs,
common property resources, pricing poli-
cies, land degradation, agroecosystems
diversity, and links between agriculture and
global pollution.

● Setting priorities: Researchers must set
priorities among technical research themes
and among directions for expansion, requir-
ing careful matching between specific FSR-E
approaches, institutional restrictions and
environmental conditions.

● Involving farmers: The role of farmers in
FSR-E should be expanded. Sustainable prac-
tices often have their roots in farmers’ exper-
iments and the recommendations of
innovative farmers. Farmers can also be
used to train other farmers and to collect
and report data when appropriate.

● Working for sustainability: Researchers
and Research Managers must understand
and examine agroecosystems diversity, links
between agricultural enterprises and the
vulnerability of agricultural systems to
global pollution and climate change. FSR-E
should be especially useful in recommending
strategies for sustainability.

● Integrating systems: Restructuring
emphasizes nutrient and energy cycling, and
requires integration of new enterprises. An
integrated system maximizes the recycling of
waste and by-products between different
enterprises within the farm.

● Building models: Conceptual and mathe-
matical models must be developed and
improved. Researchers should not, however,
become overly reliant on complex and
expensive formal models, and modellers
should be aware of the need for substantial
farmer input in model construction.

● Assessing impact: More attention must be
paid to assessing the impact of FSR-E activi-
ties. Although methods of monitoring and
evaluation are well developed, few FSR-E
practitioners are familiar with them. 

● Emphasizing gender: FSR-E practitioners
should understand and emphasize the role of

women and reflect this in research design
and evaluation. Research managers must
target women as beneficiaries of FSR-E
activities, and must work to increase female
participation as FSR-E professionals.

● Strengthening research links: Links
between FSRE researchers and disciplinary
and commodity scientists must be strength-
ened to convince disciplinary scientists of
the value of FSR-E concepts and tools.

● Working with extension: FSR must link
more directly with extension services.
Farmers themselves should be called on to
perform more extension functions through
farmer-to-farmer training activities.

● Teaming up with NGOs: Governmental
FSR-E programmes should strengthen their
links with NGOs. When research resources
are limited, NGOs can be of immense help in
directing technology generation activities
towards small farmers. Moreover, NGO par-
ticipation can foster creativity in the devel-
opment of FSR-E procedures. 

● Improving training: The new directions
suggested for Asian FSR-E will require new
skills from professionals. Universities and
agricultural education systems must be pre-
pared to meet this challenge.

The Symposium concluded with the resolution
by the participants that a symposium of this
nature for Asian FSR-E practitioners would be
appropriate every 2 years.

9.4.4 AFSA

The same symposium unanimously endorsed
the idea of an organization to institutionalize
the aspirations of systems practitioners in Asia,
providing a forum for the exchange of profes-
sional experiences as well as field practices. The
International Organizing Committee for the
1992 Symposium was given the mandate to
form an Association for the AFSA. AFSA was
formally incorporated with the Securities and
Exchange Commission of the Philippines as a
non-profit organization in 1992 based at the
South-East Asian Centre for Graduate Study
and Research in Agriculture (SEARCA) with its
registered office at the Asian Institute of
Technology (AIT) in Bangkok, Thailand. The
broad objectives of the Association are to:

288 Chapter 9



● Provide a forum for the exchange of latest
activities in the field of FSR and sustainable
agriculture in Asia.

● Facilitate through linkages of existing net-
works and new interest groups, easy access
to other practitioners.

● Facilitate the obtaining of project funds to
research institutes and individuals to under-
take systems-oriented research.

● Sensitize policy makers to the importance of
addressing resources and policy initiatives to
the small-farmer groups.

Initial membership was confined to the founder
members and a voluntary membership fee of
US$5.00 for Asians and US$10.00 for non-
Asians was agreed. By the end of the sympo-
sium the Assocation had 98 members, which
had risen to 274 from 32 countries by the end
of 1992. The membership fee covers the 2-year
period between symposia. The fee structure was
later adjusted to reflect the costs of operations
and to widen the services for members. The
present fees range up to US$300 for members
representing Foundations.

Board selection considered subregional rep-
resentation and a diversity of organizations
from government, universities, NGOs and the
private sector. 

In pursuing its objectives the AFSA was to
undertake three types of activity:

● Organize a symposium in an Asian country
every 2 years to provide a forum for FSR-E
practitioners to share their experiences in
FSR.

● Publish and circulate a newsletter for mem-
bers to keep them updated on recent events.

● Publish a journal (four issues every 2 years)
to contain the papers from the symposia as
well as contributed papers; an opportunity
for researchers to publish in refereed publi-
cations.

Second symposium
The first Board of Governors organized the
second AFSA symposium in Sri Lanka in
November 1992, with the overall theme
‘Sustainable Agriculture: Meeting the
Challenges Today’. The Mission of the sympo-
sium was to:

● Discuss ways to improve the linkages
between FSR-E and other agricultural

research and development programmes and
institutions.

● Propose ways to improve the cost-effective-
ness of FSR-E.

● Integrate and apply knowledge from FSR-E
to such issues as sustainable agriculture, fur-
thering efficiency of research and improving
productivity of agriculture.

● Stimulate and nurture partnerships among
FSR-E practitioners in Asia and other parts
of the world.

● Identify proposals for future thrusts in FSR-E
in the Asian context.

The symposium emphasized the promotion of
agricultural development patterns that meet
the needs of the present without compromising
the ability and aspirations of the future genera-
tions to meet their own needs. It focused on
three themes:

● Farming systems and sustainability.
● Institutional design and linkages.
● The effectiveness and impact of FSR-E.

Some 90 papers and 80 posters were presented
to a total of 234 participants representing the
whole gamut of institutional membership from
a wide range of countries, from Australia to
Nepal to Viet Nam. Regional and International
Agricultural Research Centres were also well
represented. The symposium was opened by
Hon. R.M. Dharmadasa Banda, Minister of
Agriculture Development and Research in Sri
Lanka, who called for a greater recognition of
the efforts of the farmers in their role of ensur-
ing that Asian countries are well supplied with
food. Recommendations emerging from the dis-
cussions of issues surrounding the three themes
were presented to the participants and approved
in a plenary session chaired by Dr Clive
Lightfoot.

The resolutions adopted represented the
consensus of the participants from diverse
national and scientific backgrounds and inter-
ests. Participants affirmed that equity concerns
form the core of the concept of sustainable agri-
culture. Emphasis was given to enhancing
resource-neutral and scale-neutral agricultural
technology generation and dissemination to
assist both economically and ecologically disad-
vantaged farm families. Attention was called for
sustainable advances in total farm productivity,
while preserving or improving the quality of
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the environmental capital stock. Suitable inte-
gration of research strategies and public poli-
cies was recognized as a prerequisite to achieve
this goal. The participants affirmed the need for
continued and vigorous advancement of the
FSR-E systems approach with a conscious bias
towards resource-poor farming households.

Institutional mechanisms and linkages were
proposed to furnish community structures for
implementing their specific functions. Greater
farmer participation in the research process and
effective integration of the options offered to
farmers with the programmes of existing local,
non-governmental and national institutions
were encouraged. The need for greater participa-
tion of women in FSR-E decision-making process
was emphasized. The importance of impact
assessment was recognized and a set of tasks was
recommended for implementation in the future.

It was agreed that in the future, the wider
application of the FSR-E paradigm should
become the core agenda for sustainable agricul-
ture in the 1990s. The AFSA would strengthen
its efforts to address equity and economic effi-
ciency issues by promoting convergence in the
efforts of government and NGOs, and the uni-
versities, in improving productivity and prof-
itability through sustainable farming systems.
AFSA also conducted business in the course of
the symposium, including the election of new
board members.

Third symposium
The third symposium organized by AFSA was
held in Manila, Philippines in 1994, with the
overall theme ‘Conservation and Equitable
Growth: the Challenge for Farming Systems’.
Again, defining the purposes of the symposia
showed the dominance of sustainability as an
issue; 

● Provide a forum for discussion and debate
among farming systems practitioners on the
current thematic issues of sustainability and
environment with special reference to Asian
agriculture.

● Undertake a critical examination of long-
term issues in rainfed upland agriculture
particularly in relation to settled forms of
agriculture.

● Stimulate and strengthen linkages among
farming systems practitioners throughout
Asia.

The third symposium, declared open by His
Excellency President Fidel V. Ramos, President
of the Republic of the Philippines, was attended
by 235 participants from 19 countries. The
keynote address was made by Mr A.Z.
Obaidullah Khan, the Assistant Director
General of the FAO for Asia and the Pacific. 

Fourth symposium
The fourth symposium was organized collabo-
ratively with the International Association for
Farming Systems Research and Extension fol-
lowing changes in its constitution to reflect the
emerging maturity of the regional farming sys-
tems associations. It was held in Colombo, Sri
Lanka, in November 1996. 

The background to the symposium was the
dawn of a new century with farming in a rapid
state of change brought on by globalization and
market liberalization on the one hand and
resource degradation on the other. These
dynamics are intensifying the pressure on the
land and water resources available and altering
the future for both large and small farmers.
New realities must be effectively reflected in
agricultural research and development pro-
grammes. The farming systems profession can
help with the development of the agricultural
sector in this increasingly complex context. The
purposes of the symposium were to:

● Encourage debate on the challenges facing
farming systems practitioners as they
attempt to consider issues of long-term sus-
tainability, the linkages of FSR-E with other
segments of agricultural research and the
cost-effectiveness of the FSR-E process. 

● Strengthen the farming systems profession
and stimulate linkages among practitioners
in order to develop the agricultural sectors
with particular reference to resource-poor
and food-insecure households.

The Symposium was opened by Hon. D.M.
Jayaratne, the Minister of Agriculture, Lands
and Forestry of Sri Lanka, with the keynote
address given by Dr N.F.C. Ranaweera, then
President of the Association of Farming
Systems Research and Extension. The sessions
included 80 selected papers and 48 posters and
the thematic workshops, which formed the
major part of oral presentations, were developed
around five themes, namely:
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● Household food security.
● Environment and agricultural resource

management.
● Innovations and social change: who is

empowered?
● Methodical issues: systematic questions to

basic disciplines.
● Policy and macro economic issues.

Important cross-cutting issues, particularly the
role of agricultural and trade policy, and impacts
on the environment, were explored in each
workshop. Outside the workshops, smaller fora
addressed a wide variety of issues including: sus-
tainability indicators, human resource develop-
ment for farming system approaches,
indigenous knowledge, modelling and participa-
tory methods. Panels on ‘Differing Institutional
Experiences and Perspectives’ and ‘Information
Technology and Data Management’ occupied
important plenary sessions.

9.4.5 The Journal of the Asian Farming
Systems Association (JAFSA)

JAFSA was created at the time of AFSA’s forma-
tion. The journal filled a gap that existed for a
number of years and provided the forum for
Asian practitioners to have their work pub-
lished in an accepted publication for profession-
als in farming systems research and extension
in Asia. The journal has presented well over
100 major articles, and has, in the past,
received funding from IDRC and logistical sup-
port from the International Center for Living
Aquatic Resource Management (ICLARM),
where Clive Lightfoot, the editor was on the
staff. The journal is now on hold due to a lack of
funding, the high costs of a publisher and,
recently, the lack of an editor. 

9.4.6. The impact of AFSA activities in Asia

The symposia have been extremely popular
since they are one way to bring together a large
number of Asian participants within Asia itself
to share their experiences. They have also
brought together the diverse views of
researchers practising in different agroecologi-
cal zones on issues of sustainability of upland

agriculture, rainfed agriculture and the general
concerns and issues of poverty, nutrition and
hunger. The average attendance of over 200
professionals is in itself a manifestation of the
interest in the farming systems approach.
Clearly the symposia have been an important
binding force, bringing like minds together
across the region every 2 years. 

AFSA has been fortunate in having a large
number of individuals who are committed to
fostering the philosophy of farming systems.
With the increased emphasis on sustainable
agriculture, the environment and gender, the
relevance of farming systems concepts has
increased this commitment and the adoption of
FSR is evident in the change in priorities in
national agricultural research systems. The
interactions fostered by the AFSA have resulted
in the spread of some key technologies beyond
the countries of their introduction. The mung-
bean before rice technology developed in
Changmai Province in 1985–86 is now being
practised on almost 100,000 ha that had previ-
ously carried a single crop of rice. The mung-
bean crop is harvested early, providing the cash
necessary for investment on to the rice crop. In
Thailand the rice–fish technology has helped
improve farm incomes. In Indonesia the
groundnut before rice system has been accepted
by farmers on millions of hectares around the
country. Vast strides have been made on
rice–fish culture and the needs of the whole of
Jakarta and its suburbs are being met by the per-
formance of the rice crop after the fish pro-
gramme. In Bangladesh the three rice crops
technology has been developed by intensifying
the Aman and Boro rice seasons, largely due to
the efforts of the farming systems programme in
the Bangladesh Rice Research Institutes (BRRI). 

Some of the many issues that have surfaced
at the AFSA-organized symposia are clearly pol-
icy related. Case studies have also shown that
models of integrated farming systems have
promising results. Experiments to make credit
available on a whole-farm basis, rather than
focused on a particular enterprise, are begin-
ning in Sri Lanka. Upland agriculture poses par-
ticular policy problems, including sustainability
and downstream effects and it is difficult to
develop alternatives to the current low
input–low yield equilibrium and systems degra-
dation in the acid uplands of south-east Asia.
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Farmer adoption of innovations can be
expected to be low if rates of return are low, if
technologies force a choice between near-term
survival and long-term personal or public bene-
fits, or if technologies are difficult to master.
Policies regarding upland resources and institu-
tional effectiveness are usually weak, but stake-
holder analysis and better micro-level
information can improve policy formulation, a
new dimension for farming systems practition-
ers and for the AFSA. 

The recommendations of the first sympo-
sium providing guidance for the development of
FSR have been repeated following subsequent
symposia. No great change of direction is
needed, but the same foci demand more atten-
tion. Sustaining the effort in the face of chang-

ing donor perspectives is more problematic.
During the initial stages of the development of
FSR and that of the ARFSN, donor support
came primarily from IDRC. Subsequently it was
taken up by a large number of other donors,
particularly USAID. IDRC also funded cropping
and, later, farming systems programmes across
the region, particularly in India, Indonesia,
Nepal, the Philippines, Sri Lanka, Thailand and
Viet Nam. The Association itself benefited from
significant donor support in its formative years.
The first symposium relied on support from the
Rockefeller and Ford Foundations and IDRC, as
well as from USAID and a large number of
countries’ specific programmes. This support
has dwindled and current donor support both
to FSR in Asia, and to the Association, is low.
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Chapter 10

FSR and the Professional Disciplines

10.1 FARM MANAGEMENT AND THE FARMING SYSTEMS 
APPROACH

David Norman

Philosophically, the ‘current’ farming systems approach, as practised mainly in low-income countries, has
much more in common with the ‘earlier’ farm management approach in the high-income countries.

10.1.1 Introduction

Farm management has made important contri-
butions to the idea and the development of the
farming systems approach1. However, farm
management itself has changed over the years
and this assessment starts with a short history
of the farm management approach. This helps
evaluate its contribution to both the early and
current characteristics of the farming systems
approach. The discussion finishes with a brief
evaluation of what the farming systems
approach has contributed, and what it can con-
tribute, to farm management in the future.

10.1.2 A short history of the farm
management approach

The characteristics of the farm management
approach as it was practised during the early
part of the century were analogous to what the
farming systems approach has become in the
1990s. Experiences and logic at the turn of the
century led technical agricultural scientists to
start farm management as a field of study2.
Thus, the early proponents of farm manage-
ment were biological and technical scientists
who knew little economic theory, but were very
concerned about the sociological and manage-
ment dimensions of farm management. In its

early days, farm management was multidiscipli-
nary, including the entire range of factors
affecting the running of a farm. For example,
Warren’s classic text of 1913 on farm manage-
ment included farm accounts, soil types, many
agronomic topics and discussions on the factors
of production such as land, labour and capital3.
The text even covered political issues relevant to
farming and philosophical matters including
those relating to family. One section is titled;
‘Some Thoughts for the Farm Boy’!

Because the early leadership in farm man-
agement research came from technical scien-
tists with a positivist background, it is perhaps
not surprising that normative and prescriptive
research was neglected. Although an article by
Spillman in 1902 viewed farm management as
a merging of the principles of agriculture and
economics4, it wasn’t until the 1920s that the
balance began to move strongly in the direction
of economic analysis5. However, this trend con-
tinued to such an extent that in the US Land
Grant university system, for example, farm
management was transferred from departments
of agronomy to departments of agricultural
economics. As a result, according to Johnson in
1980, ‘by the late 1950s, much modern US
farm management began to look more and
more like a sub-field of production economics
which is itself a part of economics, without the
multidisciplinary breadth required to handle

© CAB International 2000. A History of Farming 293
Systems Research (ed. M. Collinson)



the problems which arise for farm managers out
of technical, institutional and human change’6.
Perhaps because farm management has become
identified increasingly with production econom-
ics, in recent decades, greater emphasis has
been placed on normative and prescriptive
issues through application of techniques such
as budgeting and applied decision analysis. 

This trend helped entrench an implicit
assumption in farm management research: suc-
cessful farmers had to be thrifty, hard working
and were driven by profit. Such farmers would
prosper and expand and should, therefore, be
emulated. Farm management was thus defined
as ‘the act of judiciously and skilfully managing
the farm’ according to Boss and Pond in 19477.
As a result, much of the farm management lit-
erature has emphasized what farmers should do
to be successful, rather than trying to under-
stand the logic of the farming practices that
most farmers were using. 

Farm management research as it exists
today in mainstream agricultural institutes is
very different from the original form found
about a century ago. However, in high-income
countries such as the USA, some vestiges
remain of farm management as it was origi-
nally conceived, primarily outside the research
arena in extension and in implementation
agencies such as the Tennessee Valley
Authority8. Also, the recent interest in sustain-
able agriculture embraces many principles and
much of the multidisciplinary breadth of the
early farm management approach. 

This introduction to the history of farm
management shows that it has meant different
things at different times in its development. At
no stage in its development has it fully reflected
what it ideally should be, if it is to be relevant
and helpful to farmers. Thus, the current farm-
ing systems approach embraces a mixture of
principles that were prominent at different
stages in the evolution of farm management.
Yang in 1965 suggested that farm management
can be viewed as a pure science, because it
involves the collection, analysis and explana-
tion of facts and the determination of underly-
ing principles9. However, he asserts that it is
also an applied science because it involves iden-
tifying farm problems and finding solutions to
those problems. In essence, therefore, farm
management and the farming systems

approach should contain positive, diagnostic,
and normative elements. 

10.1.3 Laying the foundations of a farming
systems approach

In the 1960s a large number of formal, struc-
tured, cost-route, farm management type surveys
were implemented in various countries in Africa,
Asia and Latin America. These usually involved
interviewing farmers frequently – perhaps once
or twice a week – throughout a 1-year period.
Most of these studies were carried out by agricul-
tural economists with skills in farm management
or production economics. Most were associated
with developmental/governmental organizations,
academic institutions and/or agricultural
research institutions. It is interesting that most of
these studies did not involve an interdisciplinary
approach, perhaps because they originated with
individuals trained in the mode that has charac-
terized more recent, conventional, farm manage-
ment research. Huge amounts of data were
collected, most of which were never completely
analysed. Much of the initial impetus for such
studies came from a desire for better understand-
ing of the weaknesses of the current farming
systems to help plan initiatives for their
improvement. Development planners were inter-
ested in using the data for social cost–benefit
analysis and policy formulation. Many of those
from academic institutions, mostly located in
high income countries, had a development the-
ory orientation and were interested in applying
sophisticated analytical techniques, such as lin-
ear programming, in ‘traditional’ agriculture sit-
uations. Finally those individuals associated with
agricultural research institutions were primarily
interested in using such information to address
issues relating to technology adoption.

Two very significant common findings
emerged from these studies carried out in a
large variety of production environments10.
These were that the vast majority of farmers:

● Were rational (i.e. sensible) in the methods
they used. For example, some such studies
revealed that mixed cropping was very ratio-
nal and compatible with their production
constraints and goals.

● Had an intimate understanding of their pro-
duction environments in which they often
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operate complex farming systems consisting
of crops, livestock and off-farm enterprises.
Such farm systems were often more complex
than the commercialized farming systems in
high-income countries. Farmers in low-
income countries have to work within the
constraints they face, rather than break or
avoid them by seeking and receiving institu-
tional support.

Unexpectedly, the overwhelming feeling arising
from these farm management studies was con-
siderable respect for limited-resource, small-
scale farmers, the major focus of most of the
studies. This naturally led to the next phase in
which agricultural economists, particularly
those associated with agricultural research sta-
tions in Africa, Asia and Latin America, started
evaluating recommended technologies, usually
packages. Before the mid 1960s very few sta-
tion-based experiments were subject to any eco-
nomic analysis. Consequently it was not
surprising that little or no testing was required
to indicate that many of the existing recom-
mendations were irrelevant, especially when
criteria relevant to farmers were applied in this
evaluation. Insights on their criteria came from
encouraging farmer cooperators to test conven-
tional recommendations, and three specific
insights resulted:

● Farmers were natural experimenters,
although the methods they used were infor-
mal in nature and were not readily suscepti-
ble to statistical analysis.

● Although the recommended technological
packages were sometimes compatible with
the biophysical environments under which
farmers were operating, they often could not
be adopted by the farmers because they were
incompatible with the socioeconomic cir-
cumstances they had to manage. For exam-
ple, labour was often not sufficient when
packages required it, and there were limita-
tions in the policy and support systems, such
as non-availability of the recommended
inputs and deficiencies in the product-mar-
keting system. 

● It was fallacious to assume that the produc-
tion environments of farmers were homoge-
neous. Assuming that one technological
package would be suitable for all farmers
was incorrect, because of variations not only

in the biophysical, but also in the socio-
economic environment.

The dominant feeling of those who were
engaged in these technology evaluation exer-
cises, most of them agricultural economists,
was dissatisfaction with the process that pre-
vailed at that time for developing and evaluat-
ing technologies. This was particularly true in
less favourable and more heterogeneous pro-
duction environments. One very significant
conclusion was that conventional economic
criteria did not ensure identification of a rele-
vant technology. For example, capital scarcity,
the value of a balanced and preferred food
supply and the risk factors were not handled
by a simple profit criterion. Progress in identi-
fying technologies that were relevant only
occurred when trials were first implemented
on farmers’ fields with the non-experimental
variables reflecting farmers’ practices, and
farmers’ criteria were used in the evaluation
process. However, experiences at that period
involved much more interaction between
researchers and farmers on the choice of tech-
nology already developed than on the design
of technology. The latter has now become a
focal point of the farming systems approach
and marks one important difference from the
conventional farm management approach,
certainly as it was practised in academic insti-
tutions in the 1960s.

10.1.4 Early days of the farming systems
approach

Given this evolutionary sequence, it is perhaps
not surprising that early manifestations of the
farming systems approach generally were
linked very closely to technological issues. As a
result the farming systems approach, called
farming systems research (FSR), was often
located in international and nationally spon-
sored agricultural research institutes in low-
income countries. The FSR approach that
evolved was based on the premise that the prob-
lems of farmers first had to be understood.
Consequently, solutions to their problems had to
be based on a proper understanding of their
production environments, including both bio-
physical and socioeconomic dimensions. In the
light of earlier experiences with farmers, a cen-
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tral principle of this approach was that farmers
themselves had a right to be involved in the
technology development and evaluation
process, indeed, that they could contribute pro-
ductively to the process. Another central feature
was that scientists involved in the process
should represent both technical and social disci-
plines. Thus, in a sense, some, but not all, of the
characteristics of the early farm management
approach started to reappear. Examples of these
were adopting an interdisciplinary method,
nurturing interactive relationships with farm-
ers and using an iterative procedure for FSR-
related work. 

Many of those responsible for developing the
FSR approach were trained in the late 1950s
and early 1960s. As a result, we were perhaps
vulnerable to the observation that we should
have had more of a historical perspective and
learnt from what had happened in the past. Not
surprisingly, Johnson, writing in 1981,
observed that ‘there has been much reinventing
of the wheel in developmental thinking as …
agricultural development economists have dis-
covered farms and (international agricultural
research) administrators have rediscovered
farm management. Lessons gleaned from his-
torical development of the field of farm man-
agement and agricultural economics have been
neglected by members of these groups …
Tragically, some important wheels have not yet
been reinvented or rediscovered while some
wheels demonstrated historically to have flat
sides and faulty bearings are being rein-
vented.’11 Still, the farm management approach
as it existed in the late 1950s and early 1960s
did not serve the needs of limited-resource
farmers in low-income countries – therefore,
the return to an earlier incarnation! However,
as the next section will show, the criticism that
we were not broad enough in our orientation
has some validity, whereas holism was a distinc-
tive feature of early farm management. 

10.1.5 Evolution of the farming systems
approach

To operationalize the early FSR approach, a
couple of compromises were made which
involved issues explicitly embraced in the very
early days of farm management: 

● Although the link between farm and family
was explicitly recognized, the family or
household unit was treated as a single entity.
Only later were intra-household relation-
ships recognized as important. 

● Factors relating to the policy/support system
were treated as parameters within which the
search for improved technologies took place. 

Johnson, again in 1981, was particularly criti-
cal of the failure to consider family-related
issues. Subsequently, many of the methodolo-
gies developed to address family relationships
came through gender initiatives12. The main
factor contributing to acceptance of the exist-
ing policy/support system was the limited 
mandates of the technology development insti-
tutions in which most farming systems related
work was, and still is, found. Such acceptance
severely constrained the types of technologies
that could be viewed as relevant. The fact is that
policy, support and technology related issues
are an interacting system and treating them as
such facilitates the search for efficient ways to
solve farmers’ problems. This has become
increasingly clear to many practitioners.
Recognition of this interaction paved the way
for an evolution of FSR per se into the farming
systems development (FSD) approach advocated
by the Food and Agriculture Organization of
the United Nations (FAO)13. Unfortunately,
practical examples of the influence of the farm-
ing system approach on policy and support sys-
tems are still very limited, and the approach for
addressing that interface still needs refine-
ment14. In principle, however, there has been
increasing recognition of the potential power of
the farming systems approach to address
farmer problems in a dynamic production
environment as well as in issues of equity both
within and between generations. 

Although a more in-depth examination of
the early farm management approach might
have sensitized early FSR practitioners to have
a more holistic approach, it would not have
provided many insights into methods for its
operation in the circumstances of developing
countries. That said, the traditional methods of
farm management have been extremely impor-
tant in other areas such as ideas on what data
to collect, how to collect data via cost route
surveys, how to analyse data via budgeting and
programming techniques and the importance
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of incorporating the analysis of risk and 
uncertainty.

However, the evolution of the farming sys-
tems approach has, in turn, stimulated and/or
benefited from the development of new method-
ologies. Three particularly important areas are:

● The tremendous explosion in methods for
eliciting farmers’ attitudes, opinions and
contributions in an inexpensive and system-
atic manner.

● The learning associated with designing,
implementing and evaluating on-farm trials
involving farmers themselves.

● The recent greatly increased interest in sus-
tainability issues which has prompted the
farming systems approach to incorporate
such considerations more explicitly. 

New approaches to problem diagnosis are
embraced by what is popularly called farmer
participatory research (FPR)15. These have
helped the current trend towards greater
empowerment of farmers in the development
process. They have also helped legitimize the
important role that sociologists and anthropolo-
gists can play in improving the effectiveness of
the farming systems approach. On the experi-
mental side new techniques have evolved to
cope with the much more variable situation on
farmers’ fields than on fully controlled, usually
station-based, locations. For example, a major
concern of farming systems practitioners has
been the development of relevant evaluative
methods for trials carried out by farmers, which
may violate ceteris paribus conditions and are
often replicated across a number of farms.
Adaptability analysis16 is one example of the
large number of changes made in trial design
and evaluation to improve the credibility and
respectability of on-farm experimentation
(OFE). The vulnerability of most farmers in low-
income countries to severe poverty generally
requires that measures to ensure ecological sus-
tainability do not threaten current levels of liv-
ing, by using time and other essential resources
to ensure short-run food needs, for example.
One major strategy to attack these dual goals is
to piggyback strategies for ensuring ecological
sustainability17 onto those for increasing labour
productivity, the inevitable preoccupation of
poor farmers and their families. An important
component of this is to ensure that policy and

support systems to encourage increased pro-
ductivity are compatible with those designed to
encourage ecological sustainability. Bad agri-
cultural practices cause environmental degra-
dation, good agricultural practices are those
that can play this dual role – a fact increasingly
emphasized by agricultural researchers. 

10.1.6 Potential contribution of the farming
systems approach to farm management

So what does the current farming systems
approach have to contribute to the farm man-
agement approach as it currently appears in
high-income countries? ‘Currently’ is an impor-
tant conditional word. Philosophically, the ‘cur-
rent’ farming systems approach, as practised
mainly in low-income countries, has much
more in common with the ‘earlier’ farm man-
agement approach in the high-income coun-
tries. In fact, while the conventional,
contemporary, farm management approach has
become narrower in the areas it deals with, the
farming systems approach has become broader,
incorporating more variables18. However, what
particularly distinguishes the modern farming
systems approach from the earlier farm man-
agement approach is the considerable evolution
in the methodologies for data collection, pro-
cessing and evaluation.

So the question becomes, ‘do these develop-
ments have anything to offer the current type of
farm management as found in high-income
countries?’ Part of the answer depends on the
direction farm management takes in the future.
This currently is a subject of debate19. Johnson
noted, in 1994, the bimodalization of farm sizes
in the USA20. One group involves an increasing
number of large commercial farms accounting
for a very high proportion of cash farm sales
but for a small, decreasing proportion of the
rural and total populations. The other group of
small farms, often part-time plus residential and
recreational, accounts for a large and increas-
ing proportion of rural people, but a decreasing
proportion of farm-product sales. Johnson,
quite rightly, believes that recognizing the
dichotomy in farm sizes is critically important
in designing relevant farm management pro-
grammes. The strengths of the current farming
systems approach have most immediate poten-
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tial in addressing the needs of small farms in
countries like the USA. This particularly applies
to those that are not hobby farms, where a
strong link exists between farm and family,
where a need exists to empower farmers so that
they have a voice, and/or where a genuine
interest in sustainability issues exists. For exam-
ple, the University of Florida, under the leader-
ship of Peter Hildebrand, has used a farming
systems approach in addressing the problems of
disadvantaged farmers in Florida for a number
of years. Also, the USA sustainable agriculture
movement, usually associated with smaller
farmers, has increasingly incorporated lessons
learned from, and methodologies developed in,
applying the farming systems approach in low-
income countries21, as shown in Chapter 6.1.
Whether such applications reflect the farming
systems approach or a renewal of farm man-
agement similar to that which existed earlier
can be debated. However, such a debate would
be both unproductive and sterile. A lesson
learned is the importance of a historical per-
spective – what was done in the past can pro-
vide some idea of what to do in the future.

Perhaps after all, we have come full circle,
with the farm management approach having
made critically important contributions to the
development of the farming systems approach,
and the farming systems approach potentially
contributing to helping farm management
address the needs of smaller farms, particularly
those that are diversified and have an explicit
sustainable agriculture orientation. The current
farm management approach that is present in
mainstream academic institutions, for example
in the USA, is likely to be most relevant for large
commercial, and usually specialized, farmers
who can interact with farm management advis-
ers on a one-to-one basis by looking at different
options together. However, many of the
strengths of the farming system approach can
be incorporated into the farm management
approach to help address the needs of the less
influential, and often more disadvantaged agri-
cultural producers. Finally, on a more general
note, the experiences of the farming systems
approach in the ex ante use of diagnosis for the
choice and design of experiments and technolo-
gies, also merit wider consideration.



10.2.1 Introduction

Farming systems research and extension (FSR-
E) is often defined as having nine fundamental
characteristics (Table 10.2.1) with five broad
stages identified in its conduct (Table 10.2.2).
These stages also embrace two complementary
facets within the overall farming systems con-
cept: a more micro, agrobiological and on-farm
facet focusing on the generation, evaluation

and delivery of agricultural technology; and a
more macro, socioeconomic and off-farm per-
spective that centres on such subjects as agri-
cultural infrastructure, support services and
institutions, and policies, as described by
Waugh et al. in 19891.

Both anthropology and sociology have rein-
forced all of the fundamentals and stages of
FSR-E to varying degrees in different arenas
and different entry points in the FSR-E process.
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10.2 ANTHROPOLOGY, SOCIOLOGY AND FSR
Constance M. McCorkle

Both anthropology and sociology have reinforced all of the Fundamentals and Stages of FSR-E to varying
degrees in different arenas and different entry points in the FSR-E process. Indeed, alongside economics,
the impact of these two disciplines on FSR-E has been so great that some people have mistakenly defined
FSR-E as a social science activity.



Indeed, alongside economics, the impact of
these two disciplines on FSR-E has been so great
that some people have mistakenly defined FSR-E
as a social science activity3. 

At least from an American perspective,
anthropology has been more active in FSR-E
than sociology for a variety of reasons. One is
anthropology’s tradition of working interna-
tionally, especially among so-called primitive,
indigenous, tribal or peasant peoples – the vast
majority of whom rely upon cropping and stock
raising as a vital part of their livelihoods. In
contrast, ‘real’ sociology traditionally busied
itself with developed industrialized nations.
Although rural sociology has an explicit focus
on agriculture, it was born with a mandate to
solve social problems unique to rural America
during the Depression era. It moved into inter-

national work much later and more tentatively
than anthropology4. 

This contribution discusses the impact of the
two non-economic social sciences to FSR-E in
terms of conceptual, substantive and method-
ological inputs. Given that ‘intellectual enrich-
ment is a two-way avenue’5, the ways in which
the two disciplines have in turn been enhanced
by FSR-E are also noted. 

10.2.2 Conceptual/substantive contributions

Whether empirically or theoretically, anthropol-
ogy has long been concerned with both the par-
ticular and the general/comparative study of
the agrotechnoecological adaptations of rural
people worldwide. 
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Table 10.2.1. Nine fundamentals of FSR-E.

1. Small-farmer orientation
2. Farmer participation
3. Location-specificity of technical and human factors
4. Problem-solving approach
5. Systems orientation
6. Interdisciplinary approach
7. Complementarity with component research
8. On-farm trials
9. Feedback to shape future agricultural research and policy

Paraphrased and updated from Byrnes,19902.

Table 10.2.2. Stages in conducting FSR-E

A. Diagnosis or description of farming constraints and potentials as follows:
i. search of secondary sources for basic data and descriptive information on the target region(s)
ii. identification of recommendation domains or target groups of farmers, using agroecological and/or

farming systems criteria
iii. exploratory diagnosis, employing rapid survey or reconnaissance techniques, followed by analysis

and synthesis of the resulting findings
iv. formal verification of these findings and construction of a database for monitoring and evaluation

B. Design or planning, in which possible strategies to overcome constraints and build on potential are
formulated, taking into account their likely technical feasibility, political-economic viability, and social
acceptability by target group in light of: the information from A above, past research findings (such as
experiment station trials), and farmers’ own knowledge and insights

C. On-farm testing of, or experimentation with, strategies identified during B above. Strategies can include
changes not only in technologies or in cultural, husbandry or resource management practices, but also
in farm planning methods, support services (marketing, input supply, credit, infrastructure) and policies
geared to have a positive impact at the farm level

D. Extension or recommendation of strategies tested in C above

E. Monitoring and evaluation throughout the FSR-E process and in tracking farmer adoption of the strategies
tested and extended and their consequent impacts (both positive and negative), for feedback into future
agricultural research and development, farm planning and policy making



Cultural ecology
This interest stems from one of the earliest and
most robust schools of modern anthropological
thought: the cultural ecology propounded in the
early to mid 20th century by Julian Steward.
Subsequently fashioned into various theories of
technoenvironmental and economic determin-
ism or cultural materialism6, and informed by
general systems theory7 and ecology per se, this
school of thought focuses on: ‘the local ecology,
that is, the interaction of environment, exploita-
tive devices, and socio-economic habits … the
exigencies of making a living in a given environ-
ment with a specific set of devices and methods
for obtaining, transporting, and preparing food
and other essential goods’8.

Indeed, the obtaining of food has formed the
central core of cultural ecological research.
Coupled with anthropology’s traditional focus
on primary producers, it is small wonder that
ecological and economic anthropologists were
already contributing to other researchers’
understanding of FSR-E fundamentals even
before their direct engagement in FSR-E. They
provided projects with valuable diagnostic or
description information, for example, in the
form of detailed ethnographic studies of specific
agrarian peoples.

The cultural-ecological tenets carried into
FSR-E by contemporary anthropologists have led
to increased FSR-E recognition of the complex
relationships between human beings and the
totality of biophysical resources upon which
cropping, stock raising and so many other rural
livelihood activities ultimately depend.
Anthropologists have had a particularly salubri-
ous effect on FSR-E’s greater attention on
forestry and livestock components of the farm-
ing system, given the discipline’s long-time study
of forest-dwelling and stock raising peoples.

Certainly, cultural-ecological perspectives
have had a hand in re-contextualizing agricul-
ture in ways that facilitate more comprehensive
and sustainable approaches to its development.
When agriculture is viewed as one end of a con-
tinuum from less to more intensively managed
strategies of primary resource utilization, it is
easier to detect potential complementarities or
conflicts between different uses of the local
landscape – as well as pressures on resources –
that might arise from interventions proposed in
the course of FSR-E. The result is better diagno-

sis, description, design and planning (stages A
and B) to arrive at more environmentally sus-
tainable packages of livelihood activities. 

Anthropological and, to a lesser extent, socio-
logical contributions in this vein have perhaps
been most visible in FSR-E-oriented social
forestry and agroforestry9. The extensive
research of the two disciplines on natural
resource tenure regimes has also added much to
FSR-E understanding of what cropping and stock
raising strategies might or might not be workable
and sustainable under different regimes. In
mixed, agropastoral farming systems, for exam-
ple, both disciplines have made major contribu-
tions to the previously understudied topic of
ownership and management rules for the multi-
ple use resources of community rangelands10.

Holism
Of course, all anthropologists come to FSR-E
with a set, yet operational, concept of holism –
essentially, a systems approach that casts its net
even wider than that of conventional FSR-E.
Indeed, holism is one of the defining principles
of the discipline. As the Encyclopedia of
Anthropology says:

This term refers to the inclusive nature of
anthropology’s study of humanity … as physical,
social, and cultural entities, through time and
space. As such, anthropology studies many prob-
lems that arise at the interfaces of various other
disciplines … [It is] a ‘coordinating science’.11

This construct helped prod early FSR-E forward
from its almost exclusive focus on plant produc-
tion to what one agricultural anthropologist,
Murphy, writing in 1990, terms a farmers’
system approach12. This more mature FSR-E
stance embraces the whole of the agricultural
enterprise, beginning with resource access and
management and then going beyond production,
to product transformation (post-harvest handl-
ing, storage, intermediate and final processing),
distribution (marketing and other forms of
exchange) and last but by no means least, con-
sumption – which is of course the point of
human involvement in agriculture in the first
place.

FSR-E’s development was stimulated, for
example, by the addition of a nutrition systems
research and extension (NSR-E) subcomponent,
derived directly from the well-established 
subdisciplines of nutritional and medical
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anthropology13. Indeed, together with these
two subdisciplines themselves, NSR-E is a model
of the sort of interdisciplinary interfacing men-
tioned in the Encyclopedia and embodied in FSR-
E fundamental 6. 

To take another example, FSR-E’s attention
to and understanding of distribution was also
significantly enhanced by tapping into eco-
nomic anthropology’s (including archaeol-
ogy’s) vast storehouse of both theoretical and
empirical research on forms of agricultural
commodities exchange and consumption14.
FSR-E anthropologists of the substantivist eco-
nomic school elucidated the volume and special
values of non-monetary, extra-market or social
exchanges plus expedient and/or socially
skewed consumption patterns commonly found
within non-industrialized societies. These
insights helped correct faulty FSR-E assump-
tions – and thus research protocols and inter-
ventions – concerning such diverse issues as
farm surpluses, storage losses, real net income,
animal offtakes and meat-eating, and food
access within and across both producer and
consumer households.

Most FSR-E practitioners agree that anthro-
pology has made at least two important contri-
butions in its role as a coordinating science. The
first consists of cultural brokerage, including
conceptual as well as literal translation between

FSR-E ‘technologists’ and producers15.
Anthropologists are perhaps uniquely suited to
this task because their hyper-holism entails, as
Rhoades et al. described in 1982: ‘tracing, espe-
cially in rural communities, the connections
between the mundane, bread-and-butter farm-
ing activities and the beliefs, religion, kinship,
social institutions, material culture [i.e., tech-
nology], and … ecology and economy’. 

There are many translation exercises similar
to the example shown in Box 10.2.117. These
illustrate the kind of disciplinary or subject-
matter interfaces embraced by holism – as
between social and veterinary sciences, and
between culture and agriculture.

Second, and related, is the anthropologist’s
‘total view of farming and social activities that
can yield a special holistic understanding of
farmer decision-making’, as Rhoades et al. said
in 198218. As economist Ruttan wrote in 1989,
‘Anthropologists, in particular, have demon-
strated a capacity to understand the dynamics
of technology choice and impact at the house-
hold and village level that is highly complemen-
tary to both agronomic and economic
research.19’ Along with some sociologists,
anthropologists’ decision-making research has
spanned numerous FSR-E topics and the find-
ings have been used to support virtually every
aspect of FSR-E (Box 10.2.2)20.
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Box 10.2.1. Beliefs and veterinary practice.
Stock raisers around the world often speak of the etiology of livestock diseases in terms of evil winds,
malevolent spirits, genies and haunted locales. Many researchers are quick to dismiss such idiom as
mere superstition or nonsense. Informed anthropological probing, however, reveals that often it encodes
astute ethno-veterinary savvy, e.g. of aerial modes of disease transmission, climatic stresses on animal
health, the ecology and ethology of parasite hosts and vectors, or the distribution of toxic plants. This
knowledge in turn dictates apt herding, husbandry, infrastructure and kin- or other social-cooperation
strategies that make perfectly good sense when it comes to disease control and avoidance16.

Box 10.2.2. Anthropology and farmer decision.
The decision-making topics studied by anthropologists and sociologists working in FSR-E include
producer and consumer choices in:
● the assignment of scarce natural resources and limited labour to competing livelihood activities; the

mix of cash-versus-food or plant-versus-animal crops raised 
● sell/kill/cure options for ailing livestock – and in the case of cures, choice of traditional versus

modern veterinary medicine
● different product processing and disposal or acquisition options in relation to timing and type of

commodities available, market conditions, sociocultural obligations and networks
● shifts or substitutions between traditional and non-traditional foodstuffs and preparation techniques
● wage-labour or out-migration versus own-farm work



Evolutionism
This third advantage of anthropological holism
deserves its own conceptual category. As the
encyclopaedia definition acknowledged, anthro-
pology is concerned with the whole of human
history from every possible perspective. This of
course includes all human systems to obtain
food dating from the first hunter–gatherers
some four million years ago through the agri-
cultural revolution c. 10,000 BC down to the
present. No other discipline in FSR-E enjoys this
depth of historical vision. Only anthropology
consistently examines its research topics from
both global and local ethnohistorical vantage
points. Because efforts at agricultural develop-
ment essentially boil down to applied evolu-
tion21 when coupled with the cultural- and
location-specific knowledge (fundamental 3) for
which anthropologists are rightly reputed,
ethnohistory can usefully inform ex ante assess-
ments of agricultural innovations that are likely
to be acceptable and viable for a given rural peo-
ple, given their past adaptations as

hunter–gatherers, nomadic pastoralists, slaves,
colonists and so forth (Box 10.2.3). 

Peters, writing in 1986, neatly summed up
the value of such intelligence for FSR-E: ‘Like
any other research endeavour, farming systems
research has to … decipher how social groups
and categories are generated, or “sedimented”,
by social processes and how the developmental
or life cycles of households intersect with his-
torical processes … for determining appropriate
recommendation domains and effective tech-
nologies’23.

Emicism
Closely related to holism is emicism – that is,
taking into comparative analytic account the
beliefs, opinions, experiences, worldviews and
knowledge (or lack thereof) of cultural insiders
(the emic) as well of those of outsiders (the etic).
In FSR-E, male and female producers most often
comprise the insiders, while the outsiders of
immediate interest are typically researchers and
extra-community extensionists. To a certain
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Box 10.2.3. The value of ethno history, an example.
A Haitian reforestation scheme was transformed into a successful farming systems project when the
anthropologist team leader pointed out that Haitian peasants would more readily accept reforestation if
tree planting were represented to them not as a conservation effort (the original intent) but rather as the
domestication of another, multipurpose crop to be folded into their diversified food and farming system –
as they had already done across the centuries with other plant and animal ‘crops’. This approach was akin
to ‘a replay of an ancient anthropological drama, the shift from an extractive to a domesticated mode of
resource procurement … replicating this transition in the domain of wood and wood-based energy’22.

Box 10.2.4. Emicism: its value in FSR.
On an integrated pest management (IPM) project in the Philippines organized by the International Rice
Research Institute (IRRI), entomologists’ ex ante assumptions about, and initial approaches to, IPM
technology design and implementation were completely re-vamped once the team anthropologist
introduced them to heretofore unsuspected farmer perceptions, difficulties and concerns. These included: 
● local definitions of pest problems in terms of overall crop damage, rather than scientists’ counts of

discrete pest populations at different life-cycle points – this led scientists to design more user-friendly
economic threshold cues

● sharp labour and land-tenure constraints to the cultural methods of pest control initially proposed by
scientists – this resulted in a re-focus on field drainage measures (which farmers had identified as a
major need) that also favoured uptake of IPM

● widespread producer confusion about and misuse of chemical pesticides due to wildly inconsistent
labelling and to merchants’ adulteration of commercial products, plus national credit-system
incentives to overspraying – these findings stimulated expansion of the research agenda to address
information, industry and policy, as well as purely technical, IPM issues

● likewise for farmers’ worries about the inadvertent poisoning of vital wildlife resources (snails, frogs,
fish, crabs), their livestock, their children and themselves24



extent, emicism was already implicit in FSR-E
fundamentals 1, 2, 3 and 8, and in stages B, C
and E. But as a paramount principle of anthro-
pology, this discipline put it into practice much
more explicitly and universally, especially in
comparing and resolving differences between
perceptions, definitions and prioritization of
problems and possible solutions (Box 10.2.4). 

For obvious reasons, the emic perspective is
particularly important in stage B planning. And
certainly, it constitutes the final proof of the
pudding when it comes to technology uptake
and the monitoring and evaluation of benefits
in stages D and E (Box 10.2.5).

Much of the greatly strengthened emicism
that anthropology brought to FSR-E has
become ensconced under the now familiar
rubric of local knowledge systems or, less felici-
tously, indigenous knowledge26. The formalized
study of such systems dates to 1950s research
in cognitive anthropology. Whatever the label,
there is consensus that, as Wallace and Jones
said in 1986: ‘The increased appreciation for
indigenous technical [and agroecological]

knowledge is a major breakthrough which has
come to be associated with FSR’27. An immedi-
ate outcome for FSR-E has been even more
appropriate strategy design in stage B, often by
blending local/ethnoscientific with univer-
sal/Western-scientific knowledge. There are
innumerable cases where FSR-E has had suc-
cessful recourse to techno-blending, and Box
10.2.6 provides just one illustration for soil and
water conservation28. According to some esti-
mates, as much as 90% of all International
Agricultural Research Centre (IARC)-developed
and -recommended technologies and practices
originally drew upon local agroecological
knowledge, materials and practices.

An inevitable part of the study of local
knowledge is of course producer innovation
and experimentation, in other words, how such
knowledge is generated in the first place. Here
again, beginning as early as the 1940s, anthro-
pology led the way. This was due not only to the
discipline’s evolutionary and emic emphases
but also to cognitive anthropology’s finding
that, like language abilities, the scientific
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Box 10.2.5. Emicism and research direction.
On an FSR-E project in Mali, farmers and scientists agreed that a priority problem was animal nutrition
– to hasten growth, improve overall animal condition and thus generate faster and larger earnings for
stock raisers. A series of participatory on-farm feeding trials using urea-enriched straws was launched.
Scientists’ measurements (the etic) showed small but real weight gains among stock on the improved
diet. But participating farmers detected no or negligible differences between experimental and control
animals. They thus deemed the urea treatments not worth the trouble and expense. With the team
anthropologist to emphasize that this conclusion represented valid emic feedback, the animal scientists
were persuaded to turn their attention to other nutrition strategies instead25.

Box 10.2.6. Emicism and technology adaptation.
The Mali project mentioned in Box 10.2.5 identified tied ridging as a possible solution to some of the soil
and water problems faced by farmers in the country’s dry, Sahelian areas. This land preparation technique
involves building earthen cross-ridges at regular distances along field furrows, giving fields a sort of
checkerboard appearance. The ridges combat water and soil erosion; and by trapping and better
infiltrating scarce rainwater, they facilitate and prolong its availability to the crops. However, tied ridging
can require considerable animal traction, which poorer producers lack. In any case, participating farmers
argued that mounding was less labour-intensive when it came to incorporating the necessary manures and
the enriching crop and weed residues into the soil. It also made for more efficient, targeted application of
these scarce inputs. With the cultural brokerage services of the team anthropologist, farmers and scientists
together arrived at a blended option that combined the best of both local and outsider knowledge and
experience. It consisted of connecting up the mounds with hand-dug earthen partitions, thereby forming
‘tied mounds’. This technique preserved the benefits of mounding while adding those of tied ridging
without excluding the majority of farmers who had no access to animal traction29.



method is ‘hard-wired’ into the human brain in
at least some empirical, test–compare–correlate
sense. Indeed, teasing apart magic, religion and
science is a favourite anthropological task. 

To take just a few examples, anthropologists
have documented how producers worldwide
assiduously seek out, test and cross-breed new
crop and livestock varieties/races, often using
controlled field trials of their own devising; how
they borrow and adapt both indigenous and
imported soil and water management tech-
niques from their observation of other farming
peoples near and far; how they create their own
effective (and often techno-blended) veterinary
treatments and feed rations; and how they or
local craft-workers like smiths devise and mar-
ket more workable versions of imported farm
machinery, on-farm storage techniques or food-
processing implements30. Rural sociology has
similarly documented producer FSR in the USA,
where farmers’ tinkering and testing directly or
indirectly led to the design of most modern-day
agricultural machinery and of innovative tech-
niques such as no-till cultivation. Together,
anthropologists and sociologists have high-
lighted the validity of grassroots innovation
and experimentation, and the value of harness-
ing these processes in service of nearly all FSR-E
fundamentals, particularly fundamental 8 and
especially stage C. Their studies thus helped bol-
ster confidence in and acceptance of FSR-E’s
insistence on increasingly producer designed,
managed, monitored and evaluated on-farm
research (OFR).

FSR-E’s appropriation of the study of agro-
techno-ecological ethnoscience represents per-
haps the most striking contribution from
anthropology. Unfortunately, scientists’ appreci-
ation of local knowledge and practice usually
stops at the technological. They show far less
understanding of how local knowledge is actu-

alized and transmitted via local systems or of
how these local resources could and should be
put to work in agricultural development31. Or
as the World Bank rural sociologist Michael
Cernea said in 1985: ‘High-yielding social orga-
nizations are not [sic] less important for devel-
opment than high-yielding crop varieties’32.

Human social organization
Fortunately, however, both anthropology and
sociology lent FSR-E their unique conceptual
and analytic expertise in human social organi-
zation – the myriad and overlapping ways in
which societies categorize, bound, interlink and
assign roles and behaviours to their member-
ship. This expertise made for more explicit
recognition and incorporation of important
non-producer actor and institutional groups
into the FSR-E process. Spanning both micro
and macro levels, such groups include proces-
sors, traders, input suppliers, rural and urban
entrepreneurs, consumers, and members and
managers of regional, national or international
institutions with a controlling role at any point
along the production to consumption contin-
uum. Cross-cutting biosocial groups were high-
lighted. Depending upon the problem focus,
these might be functionally defined by, for
example age and/or gender; marital, reproduc-
tive or nutritional status, lineage and other kin-
ship positions, caste, ethnicity, religion and so
on (Box 10.2.7).

Such added socio-organizational savvy
makes for expanded yet refined recommenda-
tion domains and target groups (stage A-ii),
inserting sociocultural variables into what
would otherwise be sterile agroecological or
economic definitions of domains. As Box 10.2.7
underscores, recognition of such variables is
critical in recruiting appropriate farmer/stock
raiser cooperators for stage C trials. But access
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Box 10.2.7. The gender dimension.
An FSR-oriented livestock project in the Andes found that when it came to on-farm work with one care-
fully delineated domain group of smallholders, farmers seemed strangely indifferent to their animals’
health and productivity. They agreed to participate only if agronomic trials were also conducted. But
even then, they failed to attend any of the meetings to organize livestock trials. It took the (female)
anthropologist on the team to point out that project researchers had defined their domains without
attention to the most basic socio-organizational principle of all: gender. In the farming system in
question, stock raising was largely the responsibility of women, while men dealt mainly with cropping.
Once livestock trials were redirected to women producers, OFR got underway with great success33.



to the knowledge, opinion and socioprofessional
networks of groups other than purely produc-
ers can be critical in all FSR-E stages. The agri-
cultural development literature is rife with
descriptions of how, although producers were
persuaded to raise some new high yield variety
or livestock species or breed, researchers and
extensionists forgot to consult and work with
local and non-local people in the distribution
chain, such as service providers, processors,
transporters, traders and consumers about
their willingness to handle or consume greatly
increased quantities or greatly modified types of
agricultural products.

Intimately linked to their concern with mul-
tiple human groupings has been the ‘con-
science-minding’ role of anthropologists and
sociologists in urging FSR-E to give attention to
equity and distributional issues at both micro
and macro levels. Beginning as early as the
1950s, these two disciplines were the first to
point out the errors of pre-FSR-E, Green
Revolution style agricultural research and
development in focusing solely on increasing
total food output, with little notice of negative
outcomes for equitable development (much less
environmental sustainability). All too often,
agricultural ‘tech-fixes’ created social, eco-
nomic and ecological problems that greatly off-
set their immediate food production benefits.
Indeed, a driving force behind FSR-E’s emer-
gence was a growing realization that the sup-
posedly ‘soft’ social sciences were needed to
tackle what was by far the ‘harder’ part of agri-
cultural and rural development – appropriately
matching technologies to sociologies.

Achieving more equitable, wider-scale bene-
fits from agricultural innovations meant that
sociologists and especially anthropologists had
to look at how more meso- and macro-level
social, political, economic and institutional phe-
nomena conditioned the ability of individuals
and groups to ‘choose for change’. While
‘macro’ may have multiple senses34, in FSR-E it
has been largely defined in opposition to funda-
mental 3 as external, higher-order processes
that impinge upon, and are reacted to, by spe-
cific groups in specific locations. In particular,
governmental policies that undermine incen-
tives and disenfranchise came under scrutiny by
FSR-E social scientists, particularly laws on the
public/private tenure and management of land

and other resources such as water; commodity
transport, pricing and marketing controls; food
processing and veterinary/public-health regu-
lations; the infrastructure for and organization
of national agricultural research and service
institutions; and so forth. At a higher order still,
the policies of international research and devel-
opment agencies and donors, plus the activities
of transnational corporations involved in agri-
culture, were also subjected to greater anthro-
pological and sociological investigation. The
result was that – as suggested in Box 10.2.4 and
as ultimately folded into virtually all of Table
10.2.2’s stages – FSR-E benefited from more his-
torically and socially informed policy analysis.

Finally, rural sociology merits special men-
tion for its unique contributions to the ‘E’ of
FSR-E. This discipline provided a rich and
unique corpus of data and theory on the
human social organization of adoption and
diffusion35 of agricultural innovations, includ-
ing all the informal, non-formal and formal
communication networks through which pro-
ducers obtain credible information and opin-
ion on new farming, processing and marketing
ideas36. Aside from some anthropological
inputs concerning folk and ‘oral media’, rural
sociology took the conceptual point in FSR-E’s
stage D.

10.2.3 Methodological contributions

Sociology also benefited stage A work in its
early days, bringing its formidable skills in sta-
tistical methods and formal survey research to
bear on stage A, ii and iv. Like farm manage-
ment economists, rural sociologists were adept
at analysing large-scale secondary data sets to
establish recommendation domains and/or to
typologize production systems37. The best such
analyses successfully embodied FSR-E concern
with the complexity of smallholder farming sys-
tems, going beyond targeting in terms of only
crop or livestock commodities and very gross
socioeconomic categories to capture more of
the diversity of actor, institutional and biosocial
groups discussed above. 

Survey research and analysis of macrodata
alone, however, are not always appropriate –
and rarely if ever sufficient – to guide specific
technology development among small farmers
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in developing countries. Quantitative data that
are not informed by well-grounded qualitative
understanding can be meaningless or, worse,
open to dangerous misinterpretation. It was
therefore fortunate that anthropology con-
tributed its defining emphases on qualitative
methods to nearly all FSR-E stages. 

Unquestionably, both anthropologists’ and
sociologists’ role modelling of the value of fre-
quent, direct and intimate but topically purpo-
sive contact with producers in their own fields,
homes and community organizations stimu-
lated other FSR-E disciplines to greater efforts in
this direction, bolstering nearly all FSR-E funda-
mentals and stages. As Mike Collinson wrote in
1988: ‘Anthropologists and sociologists … have
highlighted the potential contribution of
increased client participation to [a] systems-
based adaptive research process’39. The classic
example in the FSR-E literature is the interdisci-
plinary elaboration and implementation of a
highly participatory, farmer-back-to-farmer
model described by International Potato Center
(CIP) anthropologists, as covered by Rhoades in
198440.

Certainly, in arriving at the kinds of emic
insights discussed in the preceding section,
anthropology made an especially apt contribu-
tion to FSR-E in the form of both quantitative
and qualitative participatory research and
development techniques that are both rapid and
reliable41. As Horton commented in 1984 on
the CIP FSR-E team: ‘The … rapid, effective …
methods employed by the [anthropologist]
researchers were extremely useful throughout
the research process’42. The items from the
anthropological toolkit that are brought into
play in FSR-E are: discriminate sortings and
rankings using cards, tokens, colour photos,
indigenous board games, and so forth; sketch-

mapping, drawing and social diagramming;
producer-defined and/or -directed inventories;
and of course, first-hand fieldwork in which
researchers take part in local agricultural
chores, events and discussions. Termed ‘partici-
pant observation’, this last technique is the
mainstay of all anthropological fieldwork. Rural
sociologists also employ it, albeit often uncon-
sciously. Within the American land-grant uni-
versity system, for example, they were expected
to interact with producers, grower groups and
extensionists (usually farmers) at local meetings
and events as well as during formal field
research. Moreover, until recently, many rural
sociologists were themselves farmers or the chil-
dren of farmers. 

And anthropology and sociology has made
other methodological, as well as substantive,
contributions to FSR-E. For example, NSR-E
naturally utilized long-standing methods of
anthropometry to gauge human growth and
nutrition, which can in turn provide one mea-
sure of FSR-E impacts. Work on producer deci-
sion making brought fresh, non-economistic
decision modelling methods to FSR-E, ranging
from qualitative and quasiquantitative
approaches derived from behavioural43 and
cognitive44 anthropology, later incorporating
expert systems technology. These modelling
methods were used to elucidate not only pro-
ducer decisions but also donor-agency decisions
about funding for agricultural research and
development. In the latter context, such meth-
ods thus provided social scientists with another
policy analysis tool. FSR-E’s increased attention
to intra-household dynamics and gendered divi-
sions of labour also caused anthropologists to
bring sophisticated but streamlined methods of
time allocation research to bear on these topics,
as well as on others such as malnutrition45.
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Box 10.2.8. Trade-offs: relevance and precision.
The insights gathered and the successful technologies and extension strategies adopted in the IRRI IPM
project described in Box 10.2.4 were the direct result of the team anthropologist’s decision to abandon
research protocols that relied on large-scale survey methods with lengthy one-on-one interviews.
Instead, she organized weekly group discussions between scientists and rice farmers, taking advantage
of the latter’s strong preference for social and face-to-face exchange versus individual or indirect (radio,
print) types of contact. This qualitative method made for far richer and more nuanced FSR-E information,
feedback and evaluation38.



10.2.5 Contributions to anthropology and
sociology from FSR-E

When the Rockefeller Foundation instituted its
Social Science in Agriculture Fellowship
Program in 1974, a ready-made pool of
anthropologists eager to participate in FSR-E
already existed. They recognized its potential for
expanding the frontiers of cultural ecology.
With its stated aim of inducing change, FSR-E
offered an opportunity to select whatever was
best in existing systems of obtaining food, or
study brand new methods and strategies from a
more dynamic and actively interdisciplinary
standpoint than before. In the process, cultural
ecology and agricultural development concerns
became much more closely linked in both the-
ory and praxis. 

This linkage gave rise, in large part, to the
hybrid subdiscipline of agricultural anthropology
in the late 1970s. Its practitioners created their
own society and bulletin under the name
‘Culture & Agriculture Group’ (C&A). By the mid
1980s, C&A was a fully-fledged unit of the 7000-
member-strong American Anthropological
Society. At the same time, within the Rural
Sociological Society, FSR-E stimulated the cre-
ation and/or the marked evolution of the RSS’s
Sociology of Agriculture Research Group and its
International Development Research Group, as
well as the long-standing Extension Sociology
Special Interest Group. And today, a number of
American universities offer graduate specializa-
tions in the anthropology or sociology of agricul-
ture.

FSR-E’s influence, however, runs deeper
than just the proliferation of professional units
and subdisciplines. In anthropology as a whole,
it accelerated an on-going trend to look beyond

the small scale, localized groups that tradition-
ally constituted this discipline’s focus, to
analyse their social and economic role within
broader societal structures. In like vein, FSR-E
provided strong impetus for rural sociologists to
expand their vision to non-industrialized soci-
eties. This challenged them to re-test and refine
methods, theories and interventions elaborated
on the basis of data from developed countries
for application to the contexts of other regions.
The results were sometimes pleasantly surpris-
ing, and sometimes not (Box 10.2.9). 

In rural sociology, but also in anthropology,
FSR-E led to a wider recognition of the persis-
tence and dynamism of non-mechanized, diver-
sified peasant farming systems, which in many
societies continued to generate the bulk of the
food supply. Clearly, such systems had outlived
repeated predictions of their demise in both
socialist and capitalist formations, contradict-
ing earlier modernization-theory dogma that
agricultural development must follow a Euro-
American evolutionary pattern. Along with the
vast amounts of fresh and far more sophisti-
cated comparative data that anthropology and
sociology garnered from their participation in
FSR-E, this recognition had immediate implica-
tions for the construction of a cross-culturally
applicable ‘anthropology of agriculture’47 or a
unified ‘sociology of agriculture’48. Indeed, the
latter, as Cernea wrote in 1985:

represents a new approach to rural sociology,
one more theoretically informed, holistic, critical
and radical … [that] is increasing the profes-
sional relevance of sociology to rural change
programs and improving the ability of sociolo-
gists to address the social and organizational
relationships in agriculture and their change
under the impact of technology, market forces,
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Box 10.2.9. FSR: a new vehicle for anthropology.
As part of a global FSR-E initiative, remote farmer stock raisers in Niger were investigated to compare
their use of national extension services, rather than non-formal sources of agricultural information, to
determine their respective influence on technology adoption decisions. To structure the research, a
model was selected that had been elaborated by rural sociologists across 30 years’ study in one region
of the USA, where it was used to trace out the flow of farm information into and within rural communities.
The researcher fully expected that the model would require considerable re-working before it could be
applied in Africa. But surprisingly, it turned out to fit the Niger situation mutatis mutandis, with little
modification other than initial identification of local agrarian social structures plus a cultural-linguistic
glossing of such ‘farm talk’ locales as ‘church’, ‘feed store’ and ‘sewing circle’ into, respectively,
‘mosque’, ‘tea shop’ and ‘community well’. Not surprising, the research found that alien Western
models of extension services did not fit Niger46.
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industrial development, population pressures,
and so on.49

Even archaeology has benefited. To enhance
its study of long-dead agrarian peoples and the
evolution of agriculture, it now mines data on
contemporary farming families – data often gen-
erated by agricultural anthropology and other
disciplines influenced by FSR-E. All such data
have fed into theorizing about social change and
development in agrarian milieux, bolstering 
disciplinary concepts and constructs in the
anthropology/sociology of agriculture and
development, as opposed to the various modes of
disciplinary participation in development-
oriented endeavours such as FSR-E. As anthro-
pologists Jones and Wallace explained in 1986:

The breadth and volume of FSR project experi-
ences make them a ‘real world laboratory’ to
compare individual and social responses to
change and development, and at the same time
offer a possibility for operationalizing and imple-
menting social science concepts. The changes in
world agriculture during the past few decades
have radically altered the conditions of third
world farmers and an evaluation of experience
in the implementation of development projects
will necessarily lead to the re-evaluation of, and
improvements in, the concepts and assumptions
which underlie models of development.50

In addition to advances in ivory-tower theoriz-
ing, however, FSR-E has also lent impetus to a
growing trend in anthropology harking back to
its disciplinary genesis in social problem solv-
ing. One result was the extra-academic renais-
sance of a sort of neo-Taxian action
anthropology, with its associated emphasis on
equitable, bottom-up participatory decision
making and community mobilization.

Another result of anthropological and socio-
logical engagement in FSR-E was the advent of
entirely new fields of study, or the clearer enunci-
ation of those that were previously rudimentary.
Examples that come to mind from the author’s
own experience are, respectively, ethnoveterinary

medicine and crop or livestock sociology, with the
latter defined as the study of how the biological
and technical requirements of raising plant or
animal crops may influence family-farm and
even larger scale social processes. In some
instances, these new areas of study have led, or
are now leading, to radical redefinition of long-
standing subdisciplines, and to alternative prob-
lem solving approaches within them. A case in
point is the impact of ethnoveterinary medicine
upon medical anthropology, which has suggested
possibilities for more cheaply and efficiently deliv-
ering primary health care to greater numbers of
rural people by integrating delivery with, or
‘piggy-backing’ it on, veterinary services51. 

Methodologically, FSR-E triggered increased
extradisciplinary demand for anthropology’s
participatory techniques. This in turn impelled
anthropologists to greater innovation and
refinement of such techniques, to make them
even more rapid, reliable and cross-culturally
robust. And in rural sociology – where qualita-
tive methods have long taken a back seat to
quantitative ones – FSR-E helped make such
techniques more broadly acceptable. Of course,
both disciplines benefited from exposure to the
methods and tools of other sciences they
encountered during interdisciplinary teamwork
on FSR-E projects. One example is the enthusi-
astic adoption of geographic information sys-
tems by cultural ecologists. 

Taking theory, method and praxis together,
however, perhaps the most striking outcome of
the participation of anthropologists and sociol-
ogists in FSR-E may prove to be a much-needed
pragmatic one – their increased recognition of
and relevance to concrete issues in interna-
tional agricultural research and development
and, refreshingly, as Wallace and Jones said in
1986: ‘an expansion in the numbers of a previ-
ously rare professional, the social scientist able
to communicate social science concerns to non-
social scientists, and capable of responding to
technical problems as they arise’52.
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10.3.1 Introduction

There have always been important systems-
related themes within agronomy. Rotational
experiments were, perhaps, the key early exam-
ples. Since the 1930s there have been forays into
intercropping to improve small-farmer hus-
bandry, particularly in Africa in the 1950s – the
work of Evans, for example (1960)1. As Dick
Harwood explains in Chapter 2, the cropping sys-
tems initiatives of Richard Bradfield evolved into
important systems-related themes, and he was
one of the first agronomists to recognize the value
of working in cooperation with economists2. 

Since the mid 1960s the involvement of
agronomists in FSR has added a further systems
theme, perhaps with greater repercussions for
the discipline than these earlier areas. It has
brought agronomists in developing countries
closer to their resource-poor clientele; people
trying to make a living operating complex farm-
ing systems. FSR has moved experiments off the
research station, out of a controlled environ-
ment, and on to farmers’ fields to face the
vagaries of nature and be managed by local
farmers. While it would be wrong to conclude
that the discipline of agronomy has changed
because of FSR, there is little doubt that as a
result of FSR a significant number of agrono-
mists are now working in an interdisciplinary
way and using non-traditional methods for
designing and evaluating technology. 

As earlier chapters show, FSR was born from
professional concern at the low acceptance of
research recommendations by small farmers. Yet
the accumulated wealth of conventional agro-
nomic skills and methods launched FSR into the
development of more appropriate technologies.

While it is difficult to discern how the appli-
cation of FSR to technologies development has
influenced agronomy itself, it is possible to iden-
tify FSR’s five overall effects on agronomy. All
arise from the routines of FSR; working with
small farmers on their fields, working with an
awareness of the farm as a system, and inter-
acting with social scientists:

● The design of farmer-friendly technologies,
and evaluation of these technologies on
farms.

● An appreciation of the variable quality of
the land and other resources managed by
small farmers.

● An understanding of the interactions
between one enterprise and the rest of the
farm system. 

● An understanding of the diversity among
small farmers.

● The development of new priorities for for-
mal, station-based, agronomy. 

Before examining each of these sources, the
interaction with social scientists deserves closer
attention.

10.3.2 Working with social scientists

Chapter 2 suggests that the introduction of
social scientists into agricultural research pro-
grammes in developing countries has been an
important result of FSR. Social science research
arose from criticism, implicit but often also
explicit, of the relevance of the products com-
ing from the existing research establishment.
The ‘hard’ scientists in the research services,
with agronomists and breeders at the centre,
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saw these young newcomers (they were often
junior professionals) as ‘new boys on the block’
to be seen but not heard. Not only were they
regarded as new, but they also were considered
as representatives of a ‘soft’ science with little
apparent relevance to the conventional para-
digms which had dominated agricultural
research for the last 50 years. Yet these junior
scientists, almost before they had their hands
dirty, were criticizing the way in which research
was being organized and managed!
Understandably there was initial resentment
against the introduction, often seen as intru-
sion, of social science into agricultural
research. 

Perhaps the first step towards mutual respect
was the ability of economists to use money as a
common denominator, and their efforts to
interpret hard science results in a way familiar
to agronomists in their everyday life. There was
increasing appreciation that economic evalua-
tion added to relevance of the results. Little was
perceived as threatening in these early interac-
tions. The economist remained dependent on
the agronomist for data, as was seen in an
acceptable ‘service’ role. However, even that
limited role could open up wounds. There were
occasions, for example, when a programme
regarded as a biological and statistical triumph
by the agronomist was recorded as an economic
failure by the economist. One example is the
interpretation of a typical fertilizer response
curve. While the agronomist concentrated on
levels realizing the highest yields, the social sci-
entist needed to nett out the costs of purchasing
and applying the fertilizer. Furthermore, operat-
ing funds are so scarce among resource-poor
farmers that highest cash return per unit of
cash outlay was a much more appropriate crite-
rion than maximizing profit. The levels of fertil-
izer application at these ‘economic’ points were
almost always much lower down the response
curves than the technical optimum. 

Misunderstandings increased when social
scientists began to question experimental
designs and began working directly with farm-
ers. Inevitably they intruded into the territory
of agronomists and breeders by establishing
their own field experiments. Representative
comments from agronomists about the bedrag-
gled nature of FSR-E trials under real resource-
limited conditions included: ‘This looks just like

a trial being run by social scientists’ or ‘It’s a
good thing it is well off the road!’ One of the
most common and disheartening comments
was, ‘It is obviously not worthwhile to work
under these conditions because nothing can be
accomplished’3. However, it was in these cir-
cumstances, when agronomists were drawn on
to farms to interact with farmers and to learn
about their production conditions, that the val-
ues of social science skills were demonstrated.
In eliciting and understanding farmers’ goals,
priorities, strategies and constraints, social sci-
entists could provide information for the design
and evaluation of more relevant experiments. 

It is still too early to say that the battle is
over and the disciplines are reconciled, and
there are still too few research establishments
with a social science cadre. Today, however,
there are many examples of powerful partner-
ships between farmers, agronomists and social
scientists.

10.3.3 The design and evaluation of
experiments in farmers’ fields

The move from the artificial environment of the
experiment station into the real world, has been
and will continue to be a major challenge to the
agronomy profession. 

The move off the station
The research station gave agronomy a safe
haven from the myriad sources of variation that
frustrated the statistical measurement of
responses. Fertility was managed, a regular
water supply was often provided, and machin-
ery allowed precise control of timing and con-
sistency of materials. Even where labour was
used on-station it was inevitably provided under
the banner of precision. Such facilities did
indeed provide an environment in which agron-
omists and breeders could work with precision.
However, not only is such a context insulated
from the vagaries of the real world, it also has
the potential to produce wholly misleading
results. One only has to make the facile compar-
ison of the depth and speed of cultivation with
a heavy tractor compared to a hand hoe to see
that results on research stations may not be
replicable in smallholders’ fields. 

Fostered by FSR, many agronomists moved
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experiments on-farm. This was by no means the
first foray off the station. Multilocational trials
to capture the effects of wide variations in cli-
mate, soil and pest and disease complexes were
common. However, the locations chosen for
these trials were treated as mini stations to
ensure that the effects of spatial differences in
climate, soils and pests could be isolated and
accurately measured. Such trials, while playing
an important role, are a poor basis for recom-
mendations to farmers. The move off station
prompted by FSR was different and had a range
of repercussions, many of these the result of
increasing familiarity with small farmers as
partners, and with the conditions under which
these farmers must produce and survive.

System interactions
As early as 1980 Henry Nix, an Australian
agronomist, was proactively urging a wider sys-
tems perspective for the profession. As he wrote
in 1980: ‘A research strategy based on the sys-
tems approach would centre around the devel-
opment of working models of crop production
systems. Such models need to be structured so
that they remain operational yet capable of
continuous improvement in logical structure
and function. Ideally it would be useful to have
a hierarchy of models capable of application at
a range of scales and offering some choice in
the levels of precision and accuracy’4.
Intercropping and cropping systems research
widened the range of interactions to be investi-
gated. Farming systems research took this a
step further and superimposed the whole set of
socioeconomic constraints for consideration
while shaping agronomic improvements for
farmers. The consideration of interactions
between enterprises in their demands for cash,
labour and indeed land, and the complementar-
ity of enterprises, particularly livestock with
crops or crop residues for feed, manure and
draught power for crops, brought a new dimen-
sion to agronomy. For example, the fact that
increased cotton production is a national prior-
ity will not make farmers plant cotton early.
They will not use agronomically perfect hus-
bandry. If their own priority is for an early
planted, early available, food crop to fend off
starvation, they will plant their food crop first,
then plant their cotton. Analysing an interac-
tion such as this tells us that greater efficiency

in growing early planted food crops is a
research priority to induce better husbandry on
cotton. A social alternative is to provide subsi-
dized supplies of food in the local market in the
pre-harvest months. Both might be acceptable
routes towards better husbandry of the cash-
producing cotton crop. An understanding of
how farmers use system interactions and set
their priorities widens both the range of experi-
mental hypotheses and the evaluation criteria
needed. Interactions also imply the importance
of compromise solutions that, while sacrificing
the optimum from any one enterprise, enhance
overall system performance.

Within farm and within field variation in soil
and water resources

Their growing familiarity with farmers’ fields
also led agronomists to an appreciation of in-
field variability, and to an understanding that
farmers often used variability in managing their
resources. One example is the exploitation of
local differences in water-holding capacity in
different parts of a field. Strong interactions
occur between key management factors and
resource ‘niches’ that farmers use in a particu-
lar way. In rainfed farming the need for ‘niche’
technologies, rather than broad adaptability,
has emerged.

Farmer diversity
Exposure to farmers, the concerns of the social
scientists, and the need to identify representative
clients for partnership in OFEs, led agronomists
to appreciate the diversity of the farm popula-
tion. They learned that old farmers have atti-
tudes and capabilities that differ from those of
young farmers, and that women-headed house-
holds usually have a more limited labour force
than those with a full family. This diversity pro-
vided further evidence of the futility of a single
‘best’ answer. It reinforced the need for multiple
choices, tailored both to the diversity of house-
holds in local communities, and to the variety of
resource niches used by them. As discussed later,
sustainable agriculture research and outreach
in the USA and other developed countries bene-
fited greatly from these observations.

Experimental design
Much of the influence of FSR on agronomy as a
discipline has arisen from adapting conven-
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tional methods, particularly the analysis of
variance, for use in the real conditions which
small farmers must manage in order to produce
sustainably. The classic agronomic goal of pro-
ducing ‘broadly adaptable’ technology fitted
well with the practice of controlling non-experi-
mental variables at non-limiting levels. This
practice created artificially superior environ-
ments that large-scale and/or industrialized
farmers could mimic but limited-resource farm-
ers could not achieve5.

Conventional agronomy identified treatment
variables as those management factors most
likely to contribute to high yields per unit area
under relatively homogeneous conditions of cli-
mate and soil. Experiments sought optimum
levels in each of these key areas. For precise
measurement of the responses to changes in
their levels, non-experimental variables were,
and are, conventionally held at high, non-limit-
ing levels. As with the false environment of the
station this completely isolated the results from
small-farmer management. Recommendations
framed from the findings on the treatment vari-
ables alone implicitly assume that non-treat-
ment variables would be non-limiting when
such recommendations were implemented on
the fields of small farmers. This was never the
case. Small farmers never had the machinery,
and rarely had the cash or labour, to implement
the treatment recommendations, let alone the
resources to implement the non-treatment
management at non-limiting levels. Overall it
was small wonder that there was limited adop-
tion among resource-poor farmers. Few recom-
mendations were accepted, particularly in
rainfed farming where the uncertainties of cli-
mate also had to be managed. In FSR-driven
OFR, farmer practice became the standard for
non-treatment management and responses
obtained to treatment factors were much closer
to those to be expected when treatments were
tested by farmers. 

In the early days there was a strong reac-
tion from agronomists to this loss of control
and, to an extent, the reaction continues. As a
result of their training, agronomists
inevitably associated the relatively low yield
levels and the limited treatment effects with
high coefficients of variation and lost trials.
Reconciling statistical rigour and reliability
with relevancy in experimentation has been a

real area of conflict for agronomists in FSR,
and perhaps remains the heart of the ‘reluc-
tant marriage’ label. In much OFR the bal-
ance has shifted to relevancy, with
replicability more a function of significant
numbers of farmers testing out apparently
relevant new materials and methods.

Similar reservations have arisen about con-
ventional breeding strategies. It has long been
argued that conventional selection methods
have had a negative effect on the relevance of
germplasm made available to small farmers6. In
1990, Hildebrand listed four factors likely to
have caused the rejection of genetic material
that would have demonstrated superior yielding
abilities in both the poorest and the best farm
environments:

● Statistical dependence on analysis of vari-
ance leading to the concern with reducing
genotype by environment interactions. This
in turn leads to the nearly universal practice
of evaluating material on experiment
stations and farms with real or artificially
created superior environments to control
this interaction or to permit the material to
express its yield potential. 

● The capability of many farmers in the devel-
oped world, over the last few decades to use
their resources to modify unfavourable envi-
ronments.

● The widespread use of a regression coeffi-
cient of unity as a measure of stability. 

With FSR at least partially responsible, practice
has again overtaken theory following the recent
surge in participatory breeding. The widening
understanding of the farming system, the fact
of niche management, and of small-farmers’
use of diversity as a management tool, has
brought new selection criteria to bear through
direct farmer involvement in varietal choice7.
The burgeoning interest in diversity as an
environmental goal has helped spur efforts to
service farmers’ needs for a range of plant
material. 

Experimental evaluation
Working with farmers in their fields raised
awareness among agronomists of the real cir-
cumstances under which small farmers operate.
They became more familiar with the choices
small farmers must make, and the criteria they

FSR and the Professional Disciplines 315



used in making these choices. Yield per unit
area was seldom their basis for choice. As men-
tioned, the return per unit of cash or labour
outlay was their key criterion and led to the
need to modify conventions in evaluation and
eventually in the choice of experimental treat-
ments. However, given the priority for most
small farmers to meet their daily household
food needs, and given the need to manage risks
from uncertain rainfall and uncertain markets
and prices, the trade-offs across multiple objec-
tives and a range of evaluation criteria become
complex and subtle – so much so that the farm-
ers have proved to be the best evaluators, and
many FSR teams now involve them as such.
These factors, and a need to shift the ownership
of on-farm trials to the farmers and to their
communities, have led to wide farmer participa-
tion in trial evaluation and, increasingly, in
experimental design.

Setting on-station priorities
Finally, agronomic priorities for controlled
experiment station research have started to
respond to information from diagnosis and
from the closer association of agronomists
with both farmers and with social scientists.
Station trials increasingly investigate the
underlying biophysical relationships of the
problems thrown up by farming systems
research on farmers’ fields. It is the beginning
of the articulation of demands from the hith-
erto unorganized small-farmer population and
is increasingly influencing priorities in both
plant breeding and agronomy.

10.3.4 Effects in professional circles

A dichotomy seems to be developing within
agronomy. Some, essentially field agronomists,
are now devoted to OFR. For others the
increased emphasis on sustainability issues has
either made them more reductionist in
approach, focusing narrowly on the detailed
physical processes governing the relationships
between soils, water and plants, or has pushed
them higher up the systems hierarchy to the
broader fields of ecology and soil and water
processes at the watershed level. In some senses
the battle for wider systems thinking among
agronomists has been won. A significant subset

is broadening out into farm-level systems (as
opposed to plant growth systems) and has
found a professional home in the FSR associa-
tions, particularly in Africa, Asia and Latin
America. Beyond this, systems agronomy is also
well represented in conventional professional
circles, at least in the USA.

As early as 1976 the American Society of
Agronomy published the first major publica-
tion on one aspect of increasing food produc-
tion beyond increasing cultivated area and
increasing yields; that is, harvesting more
than one crop from the same piece of land in a
year8. It resulted from an ASA symposium led
by the International Agronomy Division on
multiple cropping systems in which two agri-
cultural economists participated. And an
anthropologist took part in the 1978 sympo-
sium led by the Extension and International
Agronomy Divisions on transferring technol-
ogy for small-scale farming, which resulted in
another ASA publication. In this the then ASA
President John Pesek argued the importance of
small farmers as contributors to the global
food supply9, and Nyle Brady, then Director
General of IRRI, lamented that only about one
quarter of the rice farmers in the tropics had
benefited from the improved (Green
Revolution) rice technologies. ‘For the remain-
ing rice farmers’, he said ‘no really superior
technologies have been developed that suit
their conditions and that financially benefit
them’10. Brady further argued that ‘A major
constraint to modification and adoption of
new technology to small-scale LDC farmers is
the failure of researchers and extension per-
sonnel to work with them’. In the same publi-
cation, Robert Waugh, Adjunct Director of
ICTA in Guatemala, argued that ‘the use of
multidisciplinary teams of biologists and
social scientists has contributed more than
any other thing to making it possible for the
social scientists [at ICTA] to contribute to
agronomic technology. By the same token, this
integration has had a beneficial effect on the
nature of the work undertaken by the biologi-
cal scientists’11.

Many members of the International
Agronomy Division have long been active in
FSR-E, and the division elected a FSR-E agri-
cultural economist as Chair-Elect in 1990. In
1994 the ASA created the Agricultural
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Systems Division with support from the FSR-E
community within and outside the ASA. In
‘Agronomy News’, December 1995, the ASA
announced that its premier publication, the
‘Agronomy Journal’, would open a new sec-
tion, Integrated Agricultural Systems, to
include FSR-E.

10.3.5 The ongoing honeymoon

Continuing interactions between biophysical
and social scientists, many within the context of
FSR and FPR, are the honeymoon following the
reluctant marriage and recent developments,
particularly in the areas of natural resource
management and participatory breeding, are
bringing successes.

Agronomists have increasingly associated
FSR with sustainable agriculture. Many agrono-
mists with FSR backgrounds and experience in
developing countries have been at the forefront
of sustainable agriculture conceptualization in
the USA, undoubtedly because of the systems
approach underpinning FSR and the location-
specific nature of technologies required by lim-
ited resource farmers. Obviously, FSR has not
been the only influence on the move towards
systems approaches to sustainable agricultural
development, but its influence is undeniable.
When the Competitive Grants Program of the
United States Department of Agriculture’s
National Research Initiative was initiated, an
FSR agricultural economist headed the proposal
evaluation team that included several FSR
agronomy professionals. The USAID-funded
Sustainable Agriculture and Natural Resource
Management (SANREM) Collaborative Research
Support Program (CRSP), the USDA-funded
Sustainable Agriculture Research and Extension
(SARE) programme, and the reorganized Soils
Management CRSP all require methodologies
that were pioneered by FSR practitioners. 

Iowa State University (ISU) agronomist and
former ASA President John Pesek chaired the
Board of Agriculture’s National Research
Council committee that prepared the 1989 NRC
book on Alternative Agriculture12. Dennis
Keeney, another ISU agronomist and also a for-
mer ASA President, currently heads the
Leopold Center for Sustainable Agriculture at

ISU. But, as he points out, administrative decla-
rations do not change paradigms. After a
decade of Leopold Center funding and persua-
sion there are only two FSR-E type projects at
ISU that truly involve agronomists, even though
there is, and will continue to be, much research
and education in alternative systems. Major
team successes at Iowa have included those
headed by Forestry (development of watershed-
level buffer strips), Animal Science (manage-
ment intensive grazing) and Agricultural and
Biosystems Engineering (manure manage-
ment). These teams include agronomists, but
agronomy has not been the leading discipline.
An agronomy-led team on strip intercropping
operated for several years and developed excel-
lent strip intercrop practices, but these were not
adapted to the large scale-farming systems of
the midwestern USA.

10.3.6 Conclusion

There is increasing, though grudging, accep-
tance – at least among ‘cutting edge’ members
of the discipline – that agronomic technologies
are seldom, if ever, ‘farmer size neutral’. In
other words, small farmers have particular
needs. There is accumulating evidence that
farmers are able to outperform breeders for use
of plant germplasm in ‘niche’ environments.
Niche breeding with farmer participation is
rapidly establishing a role, particularly in areas
and crops where market penetration is weak.
There is increasing specialization amongst
agronomists as the field widens, to the farming
system and up the hierarchy to microecologies
and watersheds, and as it deepens with the
soil/water/plant relationships becoming
increasingly important under the sustainability
banner.

FSR can rightfully claim to have brought
agronomy to terms with a set of farmer clients
operating under circumstances very different
from those of the commercial farms where it
grew up. At the same time FSR must acknowl-
edge that without the accumulated skills of
conventional agronomy it would have had no
vehicle to reach out to farmers in their fields in
developing countries. The reluctant marriage
promises to flourish over time.

FSR and the Professional Disciplines 317



318 Chapter 10

REFERENCES

1. Evans, A., 1960. Studies of intercropping. I. East African Agricultural and Forestry Journal, XXVI.
2. Bradfield, R., 1966. Toward more and better food for the Filipino people and more income for her farm-

ers. ADC Paper, The Agricultural Development Council, New York.
3. Hildebrand, P.E., 1979. Incorporating the social sciences into agricultural research: the formation of a

national farm systems research institute. Instituto de Ciencia y Tecnologia Agricolas, Guatemala, and the
Rockefeller Foundation, New York.

4. Nix, H.A., 1980. Strategies for crop research. Procceedings of the Agronomy Society of New Zealand.
5. Hildebrand, P.E. & J.T. Russell, 1996. Adaptability Analysis: a Method for the Design, Analysis and

Interpretation of On-Farm Research-Extension. Iowa State University Press, Ames.
6. Republic of Zambia, 1982. Plant Breeding for Low Input Conditions. Proceedings of a workshop on

plant breeding for ‘lousy’ conditions held at Mount Makulu Central Research Station, Chilanga, Zambia.
Government Printer, Lusaka.
Hildebrand, P.E., 1990. Modified stability analysis and on-farm research to breed specific adaptability for
ecological diversity. In: Manjit S. Kang (Ed.) Genotype-By-Environment Interaction and Plant Breeding.
Louisiana State Agricultural Center.

7. Sperling, L., M.E. Loevinsohn & B. Ntabomvura, 1993. Rethinking the farmer’s role in plant breed-
ing: local bean experts and on-station selection in Rwanda. Experimental Agriculture, 29.

8. Papendick, R.I., P.A. Sanchez & G.B. Triplett (Eds), 1976. Multiple cropping. ASA Special
Publication 27. ASA, CSSA, SSSA, Madison, WI.

9. Pesek, J., 1981. Forward. In: Usherwood (Ed.) Transferring Technology for Small-Scale Farming. ASA
Special Publication 41. ASA, CSSA, SSSA, Madison, WI. 

10. Brady, N.C., 1981. Significance of developing and transferring technology to farmers with limited
resources, pp. 1–21. In: Usherwood (Ed.) Transferring Technology for Small-Scale Farming. ASA Special
Publication 41. ASA, CSSA, SSSA, Madison, WI. 

11. Waugh, R.K., 1981. Research and promotion of technology use, pp. 67–88. In: Usherwood (Ed.)
Transferring Technology for Small-Scale Farming. ASA Special Publication 41. ASA, CSSA, SSSA,
Madison, WI. 

12. Committee on the Role of Alternative Farming Methods in Modern Production Agriculture,
Board on Agriculture, NRC, 1989. Alternative Agriculture. National Academy Press, Washington, DC.



THE CONTRIBUTIONS

This last part of the book has two chapters.
Chapter 11 looks at six cutting edge develop-
ments in methods at various levels in the sys-
tems hierarchy. First, Toon van Eijk1 examines
farming systems research’s (FSR) claim as a
holistic approach using his own experiences in
its implementation set against the characteris-
tics of the positivist, constructivist and tran-
scendentalist paradigms, concluding that
transcendentalism can improve the holistic
nature of the approach. Evaristo Miranda sets
out an application of geographical information
system (GIS) in Brazil, demonstrating the break-
through that the technique offers in using a
variety of digitized databases over a range of
hierarchical levels. Also from Latin America,
Roberto Quiroz and colleagues at the
International Potato Center (CIP), illustrate a
range of modelling applications within the con-
text of FSR. Louise Sperling and Jacqueline
Ashby review progress in participatory breed-
ing, an application evolving so quickly that they
have expressed reservations at the already dated
nature of their contribution. Clive Lightfoot
links a range of experiences in agroecosystems
analysis to foster the evolution of a coherent
diagnostic and analytical process for use by field
teams. Finally, J.P. Deffontaines and a group of
his colleagues illustrate the progress made in
applying systems approaches in France, linking
applications at different hierarchical levels. 

In Chapter 12, together with Clive Lightfoot,
I take up the issues identified in the four earlier
parts of the book and build a prognosis for the
future of FSR. Myself, as a farm economist and

strong supporter of anthroplogy and sociology
in FSR, and Clive, as an agronomist with a
strong ecological bent, try to offer a balanced
perspective. 

A COMMENTARY

My difficulty with van Eijk’s discussion of prac-
tice and paradigms is in the distinction between
current and best practice. It remains very true
that much past field implementation has been
weak, and much current field implementation
remains that way. The cause of much of this
gap lies in the continuing weakness of univer-
sity education to equip undergraduates and
postgraduates with a theoretical and concep-
tual foundation in systems thinking. Current
practitioners have usually received short-term
training in an FSR process, often one already
overtaken by best practice. Not only do they
have poor access to best practice but neither do
they have the intellectual underpinnings to cri-
tique and adapt what they learn as new con-
cepts and methods to move the process on. The
gap between current and best practice widens. 

The five cutting edge developments in meth-
ods reach across levels of the systems hierarchy
and, not for the first time in the book, raise the
issue of the scope of FSR. Are all these applica-
tions, and the methods they use, appropriately
subsumed under the banner of FSR? Are advo-
cates of such an all-embracing FSR empire
building? The Association for Farming Systems
Research and Extension (AFSRE) 1994 sympo-
sium in Montpellier, perhaps influenced by the
breadth of French experience, titled its proceed-
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ings volume quite generally: ‘Systems Oriented
Research in Agriculture and Rural
Development’2. Should we relabel FSR or rede-
fine it as one among a family of systems-based
applications that have a contribution to make in
agricultural R & D, particularly in the develop-
ment of developing world agriculture? Other
systems exponents have couched their contri-
butions in these more modest terms, including
Penning de Vries, Teng and Metselaar in 19933.

There is confusion among practitioners at
the ever widening array of activities and
processes subsumed under the FSR acronym.
There seem to be two interlinked dimensions to
the confusion. First, how far those factors
beyond the farm that influence farmers’ deci-
sion-making, such as policy and the mandates
and procedures of enabling institutions, should
be subsumed by FSR. Second, while recognizing
the linkages, and seeking to partner together
institutions with complementary roles, how far
should the focus in FSR be the improvement of
the farm, rather than improvement of the econ-
omy, or, within the last decade, of the ecology?

The limits of FSR vis à vis the economic, eco-
logical and social context of the farm has been
an issue raised in many fora. Most of the early
discussions revolved around the questions of
how far FSR should reach beyond the farm to
mitigate farm problems. While it was acknowl-
edged that the original models of the late 1970s
embraced off-farm factors4, it was equally clear
that practice was more restrictive. At an
Australian Council for International
Agricultural Research (ACIAR) symposium in
1985 Norman and Collinson5, both from
research backgrounds, categorized FSR in three
ways:

● In the large – in which all parameters,
including those exogenous to the farm –
were variable.

● In the small – FSR arrives at a focus within
the farming system as a result of diagnosis.

● With a predetermined focus – diagnosis aims
at understanding the system to allow
improvement at a predetermined focus.

All three are valid and perhaps each is appro-
priate under different circumstances. Norman
and Collinson passed over FSR ‘in the large’ as
too complex. This restrictive view of FSR almost
certainly arose from the fact that their own FSR

programmes operated within the research arm
of the agricultural establishment, an arm
which rarely had the authority to question
either policy or the mandates and procedures of
agricultural enabling services. Nevertheless, the
conclusion of the 1985 Hawkesbury meeting
was that the exogenous constraints on farm
activities were clearly so important to develop-
ment that they needed to be internalized within
FSR. The idea of farming systems development
(FSD) to which these external factors were cen-
tral was mooted6 and, as we have seen, was sub-
sequently promoted by the Food and
Agriculture Organization of the United Nations
(FAO). 

Both Baker in 1993 with particular refer-
ence to policy, and Berdegué and Escobar in
19957 as a new economic and political context
took over in many Latin American countries,
recently resurrected this issue, Berdegué and
Escobar perhaps the more stridently. Most of
their conclusions hinge on the opening of mar-
kets and hence the importance of identifying
new market opportunities – a recent revolution
for Latin America. With a longer view this is
perhaps another iteration of a recurring phe-
nomenon. For example, the introduction of
export crops to the small farmers in East and
southern Africa in the 1950s and 1960s had a
very similar impact. One quarter of a million
small farmers in north-west Tanzania raised
cotton production there from 40,000 bales in
1950 to 405,000 bales in 1970 – a 10-fold
increase in 20 years8. Coffee, tea, tobacco,
pyrethrum, sugar and cashew followed similar
patterns in Africa, as did wheat, maize,
sorghum, cassava and beans, increasingly
grown for cash as domestic markets expanded
with rapid urbanization. It is clearly important
that FSR reaches beyond new technology on
existing crops to all opportunities for farm
improvement. It raises the point that how and
where FSR is institutionalized strongly influ-
ences its scope, a point that justifies elaboration
in Chapter 12, given the widening brief for FSR
and the changing nature of the FSR process.

The second question remains. How far should
FSR ‘umbrella’ R & D activities at levels of the
systems hierarchy beyond the farm? Is it more
appropriate that FSR be seen as a source of infor-
mation for R & D at other levels, even when sys-
tems approaches are being used there? At a lower
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level of the hierarchy, for example in crop model-
ling, FSR input may be valuable in establishing
parameter values based on farmers needs and
preferences, but crop modelling remains a sys-
tems application in its own right. Similarly at
higher levels, in watershed modelling or in aggre-
gate economic modelling for policy analysis, FSR
may provide valuable information but cannot
justifiably subsume such activities.

I favour a conclusion that the improvement
of identified farming systems operated by signif-
icant groups of farmers remains the focus for
FSR. The word ‘identified’ is important in stress-

ing an operational role for FSR. With such an
emphasis the aggregation question is not prop-
erly an FSR issue. All R & D activities at any
hierarchical level that contribute to farm sys-
tem improvement are important targets for FSR
information, including policy, even policy deci-
sions not directed to any identified farm system,
but which clearly exert influence on decisions
there, are valid targets. Even activities at hierar-
chical levels above and below the farm that do
not affect farmers’ decisions, but where farmer
understanding is important, will benefit from
FSR information.
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Chapter 11

At the Cutting Edge

11.1 HOLISM AND FSR
Toon van Eijk

To my mind it is evident that the dynamic and emergent nature of interactions taking place between
farmers and nature, including forces which lie beyond the interface situation itself, and between numer-
ous other actors and their networks, puts the process of rural development beyond full human control.

11.1.1 Introduction

FSR is part of a larger ‘systems movement’
which breaks away from narrow, disciplinary
thinking about agricultural research and devel-
opment. It provides a ‘market’ orientation to
agricultural research through focusing on spe-
cific client groups1 and was, at least in part, a
response to weak representation of small farm-
ers in research and extension institutions. One
can hope it will be a temporary substitute for
well-articulated small-farmer demand. In FSR
theory the complexity of small farming systems
is the interdependence of components which
constitute a coherent whole, and the centrality
of the farmer – the human factor. While the
farming systems perspective must be complete
or ‘whole’, FSR is not a separate science. It is
rather, as Stoop said in 1987 ‘an approach and
a scientist’s attitude towards agricultural
research’2, a perspective that should permeate
the whole agricultural research process, includ-
ing discipline and commodity-oriented on-sta-
tion research (OSR).

The interpretation of the term ‘holistic’ is
probably the main source of confusion in FSR.
Plucknett et al., in 1987, referred to the ‘often
fuzzy and seemingly all-embracing nature’ of
many FSR programmes3. In most, the holistic
approach requires that the whole farm system
serves as a framework for analysis during the

diagnostic stage, but in later stages only specific
components, subsystems or interactions are tar-
geted for intervention4. The selection of inter-
vention points is one of the problematic areas in
FSR5. Ideally, one works on a selection of tech-
nological constraints while maintaining the
whole system perspective, which implies that
the complex interactions between interdepen-
dent components are recognized and taken into
account6. The question is whether the interac-
tions with other subsystems are really kept in
mind: whether one can maintain the farming
systems perspective while working within sub-
systems. Some programmes carry FSR labels
but are nothing more than on-farm experi-
ments (OFEs) with no systems analysis evident7. 

In a holistic FSR approach one might expect
horizontal as well as vertical integration:
between various disciplines at the farm level
and between different levels, for example, the
farm and the watershed. In the end the concept
‘farming systems perspective’ implies, as
Anandajayasekeram said in 1995: ‘seeing
things from the farmers’ viewpoint’8. Although
some smallholder production conditions can be
simulated at research stations, others, such as
system interactions and farmer criteria, can
only be properly studied under actual farming
conditions, i.e. in farmer managed and farmer
implemented on-farm trials9. Adapted OSR can-
not replace OFE. The perspective of systems,
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and therefore of the farmers, cannot be sus-
pended10. Rhoades noted in 1994 that: ‘only
farmers can bring realistic “holism” to a
research project. … “technology” is only part of
the story. Important political, social, and even
religious concerns affect farmers, who must
weigh technologies within a broader framework
of “life” ’11. 

One major problem with the holistic aspect
of FSR is the delineation of the system under
study: what are the boundaries of the system?
The focus on the farm often ignored important
structural and macro-economic factors. In the
early days ‘holistic’ meant a break away from a
monocropping focus to intercropping, then to
cropping systems research. Subsequently,
crop/livestock systems and off-farm activities
were included. More recently, the agricultural
sector, national economy and world economy
have been seen by some as parts of a holistic
FSR approach. The most broadly conceived FSR
programme integrates agricultural research
and development strategies. The Francophone
approach to FSR is a rare example in which
agrarian infrastructure and services are
treated as variable12. The definition of the
boundaries of a system is a fundamental step in
systems analysis. The decision on which factors
to treat as endogenous variables (under farm-
ers’ control) and which as exogenous parame-
ters (not under farmers’ control), is often a
dilemma for researchers. FSR, which is basi-
cally a ‘hard’ systems theory, neglects the fact
that the delimitation of systems’ boundaries is
a subjective process13. Despite lip-service to
holism, systems thinking is still the exception
rather than the rule14. 

When FSR becomes more holistic, multi-
disciplinary and location specific, with wider
roles included under its umbrella, the analy-
sis becomes more relevant but brings with it
far-reaching consequences in terms of
methodological complexity, interdisciplinary
communication, skill requirements and organi-
zation and management. Demands on institu-
tions and personnel applying the concept
rapidly increase and this raises serious doubts
about its practicality. Simmonds captured this
in 1985 when he said: ‘In real life … systems
isolated for study are always subsystems arbi-
trarily defined for the purpose in view. They are
never holistic in any serious sense of that rather

over-used word. In practice, what is wanted is
sufficient understanding to attain the necessary
level of FSP [Farming Systems Perspective] and
no more. I wish the words holism and holistic
were avoided in FSR contexts except when a
really deep analysis of a whole-farm system is
being attempted. … For OFR/FSP [On-Farm
Research with a FSP] a partial, non-holistic,
subsystem knowledge will suffice or, anyway,
has to suffice in practice. … FSP rightly takes a
common-sensical rather than a formal view of
systems and, only exceptionally, needs to make
numerical models. … A system is what an expe-
rienced worker says it is’15. 

The systems approach concentrates on
interrelations or interconnections, it is a
dynamic approach that considers processes
more fundamental than structures. Bawden, in
1995, argued that FSR is more systematic than
systemic – ‘more concerned with the rigour and
linear logic of the process, than with the sys-
temic interconnections of either the object of
the research or the process used’16. The capac-
ity of FSR practitioners to think and act system-
ically must be improved. Sustainable
development requires systemic competence,
expressed in a systemic perspective which por-
trays, as Bawden wrote: ‘the sense of wholeness
in all of this’ and which promotes the participa-
tion of all relevant stakeholders in the rural
development process. Successful practitioners of
systems analysis pursue it more as a ‘craft’ than
as a science17.

It must be emphasized that agricultural
research, and thus also FSR, is only one compo-
nent in the mix of conditions that must be
catered for in order to facilitate rural develop-
ment. Other components in the multidimen-
sional process of rural development, such as an
adequate infrastructure, input supply, credit,
marketing, land tenure and price policy, are
often a prerequisite to research and extension
making a difference. Which components in this
mix should be treated as endogenous variables
and which as exogenous parameters? In the
Anglophone FSR approach, the common
approach in eastern and southern Africa,
research is adapted to the external conditions
which are seen as largely given. As a practice-
oriented field agronomist I support this choice:
what can a resource-poor farmer or FSR agron-
omist do about infrastructural bottlenecks or
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inappropriate price policies? After all, it is
unlikely that the countervailing power of
resource-poor farmers will increase very
quickly. At the same time, however, it is clear
that infrastructural bottlenecks hamper the
effectiveness of investments in agricultural
research. In recent years the tendency in FSR is
to treat more and more institutional factors as
potential leverage points. The farming systems
perspective is enlarged. Whether the problems
of implementation implied by an enlarged per-
spective can be solved remains to be seen.
Coordination of the input of farmers,
researchers, extensionists, input suppliers,
credit and marketing organizations, private
traders, NGOs, planners, donors and politicians
is difficult. The whole system perspective is hard
to realize, yet it is evident that, in location-spe-
cific farming systems, the central position of
farmers as ‘experts at adaptive management’
requires more attention18.

11.1.2 Four main issues

A list of 15 operational problems in FSR is pre-
sented in Table 11.1.1. Virtually all of these
problems arose in each of my work experiences
in Kenya, Mozambique, Tanzania and Zambia.
Not all emerge in each FSR programme but they
will, nevertheless, be familiar to FSR practition-
ers, certainly in eastern and southern Africa.
Some are not specific to FSR and have ham-
pered conventional research on a continuous
basis, a few are FSR specific. Many are interre-

lated which makes it difficult to rank them in
order of importance. 

The initially simple FSR methodology has
been under constant revision, many innova-
tions have been introduced: the farmer-first par-
adigm, participatory rural appraisal (PRA)
techniques, gender, informal research and
experimentation, and so on. These are no sub-
stitute for FSR, but complement conventional
procedures which are flexible enough to incor-
porate new techniques and methods19.
Practitioners have suggested modifications to
solve all the problems listed in Table 11.1.1, but
these make the process so elaborate that for
most, if not all, FSR teams, problems of practi-
cality arise. Bearing in mind that much FSR is
implemented by relatively junior researchers
working under difficult conditions radical inno-
vations easily ‘overload’ FSR teams. Too elabo-
rate definitions of FSR result in an approach
that is difficult to implement by current
research systems. The dilemma is to balance
holistic, interdisciplinary and pragmatic
approaches. 

This long list of operational problems pre-
sented in Table 11.1.1 implies a gap between
FSR theory and practice. Apparently holistic
theory is difficult to implement. While a
dichotomy between theory and practice has
been inherent in the FSR approach since the
beginning, it has become more pronounced in
recent years with the introduction of new
roles and new methods. As early as 1982,
Byerlee et al. noted the following paradox:
‘There is a potentially serious inconsistency
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Table 11.1.1. List of operational problems in FSR20.

• Lack of systems perspective
• Lack of client-oriented attitude
• Lack of farmer participation and lack of countervailing power
• Lack of participatory attitudes with researchers and extensionists 
• Neglect of indigenous knowledge and gender issues 
• Lack of feedback to OSR and weak priority setting there
• Lack of collaboration FSR–OSR and weak institutionalization of FSR
• Lack of involvement of extension and NGOs
• Lack of ecological sustainability
• Neglect of variation in time and space
• Neglect of role of intuition
• Lack of quality in field experimentation
• Lack of balance in breadth and depth of research
• Lack of incentives and resources
• Lack of interdisciplinarity



between our advocacy of a farming systems
perspective as a holistic view of an often com-
plex farming system and the use of research
methods which are cost effective and empha-
size rapid results’21.

It seems to me that incessant improvement
of methods has sought to bridge the gap
between theory and practice but the impact on
the well-being of resource-poor farmers has
remained limited. Although each innovation
makes sense, individual team members and the
team as a whole cannot cope with the added
complexity. Formal training has not succeeded
in providing scientists who can handle increas-
ingly elaborate FSR methodology adequately.
Multidisciplinary teams are not a sufficient
answer since each member must master the
farming systems perspective and gain a percep-
tion of the whole, before effective interdiscipli-
nary communication and collaboration can
occur. I have attempted to cluster the opera-
tional problems into four main issues: holism,
interdisciplinarity, attitudinal factors and lack
of countervailing power of resource-poor farm-
ers. These four are closely interrelated. If, for
example, resource-poor farmers had more
power, they could, in theory, ‘enforce’ a more
client-oriented, interdisciplinary approach to
agricultural research. Holism and interdiscipli-
narity are key features of FSR theory and, thus,
logical points to cluster operational problems. 

The problematic character of holism in FSR
has already been discussed. While interdiscipli-
nary collaboration among natural scientists in
FSR teams may sometimes be problematic, the
key failing is weak collaboration between nat-
ural and social scientists. Social scientists in
developing countries tend to be young and inex-
perienced and this makes it difficult for them to
function as equal partners in multidisciplinary
teams22. Few trained professionals in these dis-
ciplines choose work at farm level, preferring to
gravitate to planning or to academia23. These
main issues of holism and interdisciplinarity
are ‘white spots’ in FSR theory and practice.
They demand fundamental conceptual innova-
tion at a level above the fragmented agricultural
sciences, and new problem-solving methods. 

Attitudinal factors and lack of countervail-
ing power are, at first sight, less obvious
choices as key issues in balancing FSR theory
and practice. Although regularly mentioned in

recent FSR literature, they are to my mind
insufficiently explicated. In 1994, Pretty and
Chambers advocated a new agricultural profes-
sionalism about which they remark: ‘Personal
behavior and attitudes remain the great blind
spot of agricultural research and extension.
The quality and sensitivity of personal interac-
tions are critical. … Methodologically, a major
frontier for institutional change is how first to
enable individuals to change, for personal
change will often have to precede as well as
accompany changes in the cultures of organi-
zations’24. Unfortunately, changing attitudes is
another ‘white spot’ in FSR practice, conven-
tional training is just not up to it. On the fourth
issue the central question is how to balance the
power of change agents, such as researchers
and extensionists, and the power of resource-
poor farmers. 

As long as the four issues remain problem-
atic, the gap between FSR theory and practice
cannot be bridged. But the question arises of
‘why’ these issues exist. Indeed, understanding
‘why’ is the key to their solution. More training
and new methods are unlikely to make a great
difference, eventually a more thorough exami-
nation of the causes is needed. In my view the
key operational problems originate from erro-
neous theoretical assumptions. Although the
FSR principle is commendable, it is, unfortu-
nately, based on a faulty theoretical paradigm. 

11.1.3 Emergent properties and synergy

Three different paradigms can be distinguished
in contemporary science: the positivist, the con-
structivist and the transcendentalist. The posi-
tivist paradigm has, historically, underpinned
most agricultural research, although the con-
structivist paradigm gains influence there
through the introduction of participatory
methods. The three paradigms can be charac-
terized by numerous criteria, some of which are
shown in Table 11.1.2. Within the positivist
paradigm we can distinguish two different belief
positions: holism and reductionism25. Holism
refers to the belief that the world is structured
in the form of coherent whole entities (systems)
with each subsystem, system and suprasystem
having unique characteristics or emergent
properties. These emergent properties are a key
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concept in systems thinking: they are properties
which emerge at the system level and which
cannot be fully understood or predicted by
studying each component separately nor by
simply taking the sum total of the properties of
the components26. The whole is more than the
sum of the parts – the basic tenet of holism.
Reductionism, on the other hand, refers to the
belief that one must analyse and understand
the parts in order to understand the whole. 

Conventional OSR in East Africa operates
within the reductionist perspective of the posi-
tivist paradigm, while most FSR attempts to
operate within the holistic perspective of the

same paradigm. However, holism’s central
tenet is rarely fulfilled in FSR. The FSR
approach fits in with the historical and philo-
sophical underpinnings of the development
paradigm that, during the last 40 to 50 years,
has guided the way development is conceptu-
alized, planned and implemented27. Two pre-
decessor programmes of FSR, community
development and integrated rural develop-
ment, suffered the same internal contradiction
as FSR – the dichotomy between theory and
practice, the dilemma of how to strike a bal-
ance between a holistic and a pragmatic
approach. Past integrated rural development
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Table 11.1.2. Characterization of the positivist, constructivist and transcendentalist paradigms.

Paradigm Positivisit Constructivist Transcendentalist

Keyword Matter Mind Spirit

Methodology Experimental testing Debate, interaction, Methods for consciousness
communication, actor- development, e.g. meditation
oriented approaches

Nature and Natural sciences Hybrid of natural and Hybrid of sciences and methods
role of science social sciences for consciousness development

Science is source of Communicative interaction Consciousness development
innovation is source of innovation facilitates innovation

Keywords: explain, Keywords: understanding, Keywords: participatory attitudes,
control, prediction; interpretation, participation, facilitation of positivist and
solve problems negotiation, facilitation of constructivist-oriented

joint learning, improve methodologies
situations

Scientist is problem Scientist is one active Scientist is equal participant,
solver partner in the social co-learner, facilitator

construction of reality, equal
partner, co-learner facilitator

Studies consequences Studies human activity Studies the underlying basis for
of human action itself human activity

Reductionist and More holistic position Holistic position
holistic position

Conventional station Some FSR which incorporated Research with a farming systems
research, most FSR participatory methodologies perspective, combination of

science and spirituality

Nature and role Transfer of technology Facilitation of participatory Integral human
of extension (TOT) teaching learning processes development

Transfer of data and Sharing interpretation and Transformation of
information transformation of data and attitudes

information

Do to, do for Do with Do with, do themselves



projects attempted to be so all-encompassing
that they became unmanageable28. Conway, in
1985, said the same about communal self-help
projects, which he described as exercises in
social engineering29. 

As noted earlier, most FSR attempts to oper-
ate from a holistic position within the positivist
paradigm. With the recent incorporation of
participatory research approaches some FSR
has moved towards the constructivist para-
digm. Therefore, contemporary FSR must be
positioned somewhere at the point of overlap
between the positivist and constructivist para-
digms. In resource-poor farming, however,
there is no simple ‘techno-fix’ nor a simple
‘participation-fix’30. Nevertheless, the gradual
shift from the positivist to the constructivist
paradigm is a positive development in FSR.
Paradigm shifts are not a matter of replace-
ment, but of addition and extension. The pre-
vailing paradigm becomes a subset of the new
one31. Notwithstanding the widespread belief
in the reductionist scientific method, it is evi-
dent that a wide range of problems in the ‘real
world’ are beyond the grasp of a complete sci-
entific analysis32. The starting point for a holis-
tic ecology must be that nature is always more
complex than we, to the best of our under-
standing, can know, and that changes in our
association with nature always will have
unpredictable consequences33. This parallels
Bawden’s observation that from a holistic per-
spective ‘surprise is anticipated, but never pre-
dictable’. The disappointing impact of
agricultural science on farming systems of
resource-poor farmers indicates that the reduc-
tionist scientific method has not been very
effective in improving these farming systems.
The long list of operational problems points to
a similar bleak conclusion for FSR. 

In 1990, Brouwer and Jansen argued that
interdisciplinary collaboration in multidiscipli-
nary teams is based on the presupposition that
disciplinary knowledge is complementary and
collaboration will result in a more complete
view of reality34. This, they say, conflicts with
the basic principle in systems theory, namely
that ‘emergent properties’ exist: the system is
more than the sum of its parts. It is unclear
how multidisciplinary teams handle these
emergent properties. Savory, in 1991, held a
similar view when he said that ‘the fact that

wholes have qualities not present in their parts
causes the interdisciplinary approach to fail’35.
Only by having seen the whole, can one ask the
right questions about the parts. In multidisci-
plinary teams with various single-discipline
trained specialists, or in interdisciplinary teams
with generalists trained in several disciplines,
the researchers look from the outside to a
whole, in our case a farming system.
Approaching matters from this direction leads
to confusion because the whole can never be
seen from the perspective of the disciplines. We
must reverse the arrows, and look outward
from the perspective of the whole at all avail-
able knowledge from the various disciplines.
Only the persons who are directly involved in,
and manage, the whole, command the out-
ward-looking perspective vital to their particu-
lar management needs. This puts the
farm-household members centre stage, and
underscores the importance of participatory
approaches and indigenous knowledge.
Nevertheless, it remains important, in my view,
that researchers (specialists and generalists)
master, to the largest extent possible, the farm-
ing systems perspective. If researchers are not
able to operate within a systems perspective,
requests from farmers and other stakeholders
for sound advice that serves the holistic view
cannot be met. 

The emergent properties of farming systems
only emerge when the components of a system
interact. The synergetic effect of these interac-
tions makes the farming system more than the
sum of its parts. Schiere in 1995, remarks that
the word holism does not necessarily imply a
mystical sense, but he simultaneously speaks of
the deeper sense of the word ‘system’ as a unit,
i.e. an ‘organism’ with an irreducible
integrity36. Positivist researchers do not speak
about farms as ‘organisms’ but use the word
‘systems’ – a technical term for a complex bio-
logical whole37. The holistic argument that ‘the
whole is more than the sum of its parts’ has a
certain ‘elusive’ connotation. The emerging
synergetic effect of interaction can be puzzling.
To my mind it is evident that the dynamic and
emergent nature of interactions taking place
between farmers and nature, including forces
which lie beyond the interface situation itself,
and between numerous other actors and their
networks, puts the process of rural development
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beyond full human control. The question is how
to reduce complexity to manageable propor-
tions without ending up in a unidimensional,
positivist rationalization, which violates multi-
ple cause and effect relationships in ecosystems.
In an attempt to formulate a tentative answer I
hypothesize that when the transcendentalist
paradigm is brought to bear on the ‘manage-
ability’ of complex situations, the far too nar-
row, positivist and constructivist views of
human agency can be extended. 

With regard to the irreducible integrity of
organisms, the Gaia hypothesis holds that life
itself creates the conditions for its own existence.
The regulation of, for example, the earth’s tem-
perature and atmospheric composition are, in
this theory, emergent properties of the system
‘earth’, which emerge, automatically and with-
out any teleological plan, as a consequence of
cyclical feedback mechanisms between organ-
isms and their environment. In the end all living
beings are composed of atoms and molecules,
but they are not ‘nothing other than’ atoms and
molecules. Only the non-material and irreducible
organizational pattern makes them alive38. Most
reductionist researchers do not grasp the impor-
tance of this pattern, which is lost when an
organism is dissected. The non-material organiz-
ing principles that were, in the past, attributed to,
for example, ‘souls’ are now thought of in terms
of ‘systems properties’ or ‘emergent principles of
organization’ or ‘patterns which connect’ or
‘organizing fields’39. The question remains –
what exactly are these elusive principles of orga-
nization, and do people have access to these non-
material organizing principles? 

The agronomic principle of input interac-
tion can serve as a practical example of a syner-
getic effect: the combined effect on yield of
applying several inputs jointly is greater than
the sum of the effects of each applied separately.
On the one hand, there is little mysterious about
such interaction effects: the outcomes of these
mutually reinforcing interactions can be logi-
cally explained. On the other hand, however,
unexpected synergisms often occur: the out-
comes of interactions are not always pre-
dictable, because of the large number of factors
that can be involved. Evans, in 1993, for exam-
ple, pointed out that the yield improvements
from the last few decades were due to often
unexpected synergisms between agronomy,

plant breeding, fertilizers, pesticides, fungicides
and herbicides40. Another (non-agricultural)
example is a football team: sometimes a team
performs well and the whole is more than the
sum of the parts, another time performance is
moderate and the team is ‘just’ the sum of the
parts. What causes the ‘magic’ of holistic per-
formance, how does effective and well-timed
interaction occur, what causes the synergetic
effect of interaction among players, what makes
a collection of 11 individuals an 11-headed
unit, a true team, rather than an aggregate of
11 individuals? Similarly, interdisciplinarity in
multidisciplinary FSR teams can emerge with
the synergetic effect of interaction among team
members: the team functions then as a synergic
whole. The question is how to create synergy in
a systematic way? 

Schroevers, in 1984, and Van Asseldonk, in
1987, were among those emphasizing the
importance of holism as a scientific paradigm
and methodology, and not only as a general phi-
losophy of life or an article of faith41. Van
Asseldonk distinguished between holistic and
reductionist generality. Holistic generality is an
approach in which agriculture is seen as a
‘whole’ and problems are tackled in an inte-
grated way without splitting them up in sub-
problems to be covered by specialized disciplines.
Reductionist generality is the multidisciplinary
integration in retrospect of subsolutions devel-
oped by specialists. It is important to know
whether knowledge about the cohesion of a sys-
tem can be obtained by means of integration in
retrospect or by means of an integral approach:
when both approaches can yield this knowledge,
then the choice between reductionism and
holism is no longer a fundamental issue. 

Koningsveld, in 1986, distinguishes two
types of problems in his analysis of conven-
tional agricultural science: problems as anom-
alies and problems as crisis situations42. A
problem is an anomaly when it can be solved
with available, time-tested conceptual means
and with the standard technical approach,
although sometimes new instruments must first
be developed. A problem is a ‘borderline’ prob-
lem or crisis situation when it cannot be solved
with available conceptual means, but requires a
fundamental theoretical innovation in the con-
ceptual framework of agricultural research,
and a new problem solving method. In a crisis
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situation the limits of the old theory become
more and more visible: the problem is exceeding
these limits. In 1987, Koningsveld spoke of pro-
cedural integration, when problems in agricul-
ture are interpreted as anomalies, and a
systems approach is used as a formal methodol-
ogy (often a mathematical instrumentarium) to
integrate the fragmented agricultural sci-
ences43. Such a systems approach does not add
much to conceptual innovation: it is just a
methodological tool to integrate parts of a
whole. This is the case in most positivist ‘hard’
systems research, in which so far mainly tech-
nical disciplines and economics play a role. Also
most FSR attempts to operate within the holistic
perspective of the positivist paradigm (albeit
mainly without formal modelling exercises). In
practice, however, most FSR boils down to a
mere linking up of a limited number of disci-
plines, mainly agronomy and agricultural eco-
nomics: it is at best integration in retrospect of
subsolutions developed by discipline-oriented
scientists, which does not yield more knowledge

than the sum of the parts. Joint reports by FSR
teams are often just the sum of the parts.

In situation A of Fig. 11.1.1, at best, integra-
tion in retrospect of subsolutions developed by
discipline-oriented specialists takes place. In sit-
uation B a new theory about the system agri-
culture, at a level above the fragmented
agricultural sciences, is developed. 

When fundamental conceptual innovation is
at stake, Koningsveld speaks theoretical inte-
gration. It entails the formation of a theoretical
framework at a level above the fragmented agri-
cultural sciences in order to encompass agricul-
ture in its totality; allowing for an integration of
the contents of the fragmented agricultural sci-
ences. The agricultural system in its totality is
more than the sum of the parts studied by the
fragmented agricultural sciences, so that for an
adequate study of the whole, concepts of a
higher level must also be developed. 

The reductionist and holistic generality, as
formulated by Van Asseldonk, and Koningsveld’s
procedural and theoretical integration, are clari-
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fied in Fig. 11.1.1. In my view the long list of
operational problems and the hitherto limited
impact of FSR are signs of, what Koningsveld
calls, phenomena signalling a crisis: a crisis
which demands fundamental conceptual inno-
vation and a new problem solving method. 

11.1.4 The transcendentalist paradigm

The frequently difficult collaboration between
natural and social scientists in FSR is due to the
fact that most natural scientists work from the
positivist perspective, while many social scien-
tists are based in the constructivist paradigm.
Each paradigm occupies its own niche, but inte-
gration of the two paradigms requires an
understanding of their philosophical base, and
an open-minded attitude. An emerging third
paradigm, the transcendentalist paradigm, can
facilitate the integration of the previous two.
This encompasses the earlier paradigms in the
sense that it is a hybrid of the natural and social
sciences, and techniques for consciousness
development. It focuses on the underlying basis
of human activity, i.e. consciousness, and on a
transformation of attitudes, ‘the great blind
spot of agricultural research and extension’
according to Pretty & Chambers in 199444. 

The FSR experience shows a gross underesti-
mate of how difficult it is to change attitudes of
scientists and extensionists. When more than
two decades of fostering interdisciplinary col-
laboration in relatively small and permanent
multidisciplinary FSR teams have been rather
unsuccessful, how do we then ‘enforce’ group
synergy on social platforms with a multitude of
actors of different walks of life? At higher levels
of social aggregation the task will become
increasingly difficult. 

The holistic aspect of farming systems,
their irreducible integrity, is ‘intangible’ in the
sense that it is incomprehensible: it is beyond
the discursive intellect. The number of vari-
ables that are at play in agriculture makes it
difficult to grasp the complexities of farming
systems at the intellectual level. Conventional
FSR suffers from the ‘illusion of intellectual
holism’45. Although the development process
is beyond full human control, we might
increase our ‘steering capacity’ by a new para-
digm of development that pays attention to

the underlying base of the multitude of inter-
faces and interactions. 

Earlier on I spoke of a non-material, orga-
nizational pattern that underlies organisms.
The Indian philosopher Maharishi Mahesh
Yogi called this organizational pattern ‘the
field of creative intelligence’, a field that
underlies all nature, including people46.
People have access to this field through their
own consciousness, when they experience ‘the
field of transcendental consciousness’ they are
at home in the field of creative intelligence. In
the view of Maharishi a level of pure or tran-
scendental consciousness, a consciousness-as-
such without any content of consciousness,
exists. Through meditation techniques the
mind can be trained to ‘transcend’ the subtlest
stage of thinking until one reaches this level of
pure consciousness. The ‘field of transcenden-
tal consciousness’ and the ‘field of creative
intelligence’ are identical, this field is the
source of ‘subjective’ as well as ‘objective’ exis-
tence. It is the basis of all creation and evolu-
tion. In the course of human history this field
has been given numerous names: in theistic
traditions one refers to God(s), while in non-
theistic traditions one postulates, for example,
a non-local ‘Tao’. 

The emergent properties of organisms that
emerge as a consequence of cyclical feedback
mechanisms between organisms and their envi-
ronment, the autonomous self-organization of
organisms, the autonomy of natural processes
and their triggers and feedback, are, in my view,
‘produced’ by the underlying ‘field of creative
intelligence’. The underlying base of the multi-
tude of interfaces and interactions among
social actors, and between these actors and
nature, is the field of creative intelligence or
transcendental consciousness. 

My hypothesis is that regular access to the
field of transcendental consciousness guides
attitudes and behaviour in a societally and
environmentally friendly direction. Regular
access to this field can be obtained through,
for example, meditation techniques. Extensive
scientific research on the transcendental medi-
tation technique shows that the individual and
collective effects of transcendental meditation
are beneficial and societally favourable. The
ultimate objective of participatory approaches
is synergistic performance of a multitude of
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actors. Synergy emerges ‘when certain condi-
tions prevail’, but hitherto these conditions
have not been sufficiently specified. In the per-
spective of the transcendentalist paradigm it is
the agency of the field of transcendental con-
sciousness that facilitates the management of
the multiple aspects of sustainable develop-
ment. Language-mediated interaction must be
supported by consciousness-mediated interac-
tion. 

The process in which one systematically
trains the receptivity to gain regular access to
transcendental consciousness can be labelled

spirituality. In order to create sustainable farm-
ing systems I recommend a sustained use of the
critical intellect in combination with an experi-
ential, non-dogmatic spirituality. A spirituality
that highlights personal transformation
through do-it-yourself techniques. A spiritual-
ity that refers to the original meaning of reli-
gion, i.e. religare, religio: to (re)connect (to the
field of transcendental consciousness). In addi-
tion to the outward-oriented approaches of the
positivist and constructivist paradigms, I rec-
ommend an inward-oriented approach which
focuses on consciousness development. 
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11.2.1 Introduction

Land use and changes in land use are critical
elements in FSR. Rural areas are markedly het-
erogeneous and many factors drive land use
changes in both time and space1. In the agricul-
tural frontier areas of the developing countries
change is particularly intense and, in addition,
one type of land use (annual crops, permanent
crops, grazing lands, forestry) may be a feature
of several different production systems within
the landscape. This spatial and temporal diver-
sity often precludes the application of the same
technologies across the land-use type as a
whole. To add a further dimension, technologies
which are useful on an individual farm may be
harmful when used more widely. 

As a result, three important questions arise
for FSR: 

● How to establish the spatial distribution of
production systems’ at different scales? 

● How to characterize the link between indi-
vidual farming systems and different uses of
land? 

● How to evaluate the sustainability of the
diversity of farming systems and the interac-
tions between them in the landscape? 

Historically, FSR has concentrated at the farm
level of what is in fact a hierarchy of systems.
Analysis and evaluation have widened recently,
helped by new research tools. GIS and remote
sensing (RS) techniques are proving valuable in
establishing and monitoring systems hierarchies
in which the farm is one important level. This
contribution summarizes recent developments
in GIS and RS methods, using examples from
applications in the FSR-based systems hierarchy
in Brazil. The methods were developed in a
research programme executed by the NGO ECO-
FORCE (Research and Development @
http://www.ecof.org.br) with the technical
and scientific collaboration of the
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11.2 THE GIS AND REMOTE SENSING CONTRIBUTION TO THE ELABORATION
OF SYSTEM HIERARCHIES IN FSR

Evaristo Miranda

Increasingly, the challenge of relating agriculture and farming to different land uses or landscape cate-
gories can be attacked using GIS and RS in both research and management.



Environmental Monitoring Center (NMA-
EMBRAPA, http://www.nma.embrapa.br) in the
county of Campinas, in São Paulo State, Brazil.

11.2.2 Complexity and systems hierarchies

It has been acknowledged, historically, that
farms are complex systems. FSR has tried to
manage this complexity through its conceptual
frameworks and models. This understanding of
complexity is related to many factors; the non-
linearity and asymmetry of the relationship
among the components and its structure; the
different levels of organization and constraints;
the simultaneous existence of functional and
structural boundaries; the level of uncertainty
of systems indicators; the permanent state of
evolution in systems’ components and interac-
tions between them; varied sources of perturba-
tions which destabilize a range of parameters;
the spatial diversity of the landscape and the
interactions between the social, economic and
ecological systems.

While the concept of systems hierarchies is
helpful in understanding these sources of com-
plexity, the establishment of hierarchical levels in
FSR cannot be an arbitrary process. Research
and rural development programmes2 demon-
strate a continuum of levels, their interactions
and linkages. Scale is a central concern to those
modelling dynamic multivariate structures that
respond to the interactions between many levels
of organization3. Generally speaking, FSR hierar-
chical levels are associated with spatial scales or
organizational levels in agricultural production4.
In FSR the early notion of hierarchy involved dis-
crete levels: field, farm, watershed, valley, county.
Hart, in 1985, presented a series of concepts on
agroecosystems, based on this kind of hierarchi-
cal analysis5. His study led to many FSR applica-
tions in Latin America. Many researchers have
considered the farming system hierarchy as
nested, which requires that upper levels contain
lower levels in a continuum of structures.
However, research results can rarely be general-
ized, aggregated or disaggregated, from one level
to another. In fact, in general, hierarchies which
include farm systems are non-nested, with
strong interactive tendencies. The levels are fre-
quently a more convenient focus for research
than the hierarchy, despite its explanatory power.

Computers are able to display structures in
hierarchical levels without human value judge-
ments6. In exploring typologies of farming sys-
tems, a process using clusters and multivariate
analysis, employing only numerical criteria
given by data sets is now well known. Some
authors, such as Simon in 1962, suggest that
hierarchical structure itself is a consequence of
human observations7. Without raising ques-
tions of ontological reality, it seems fundamen-
tal for given levels in FSR to take account of
hierarchical continuity and cohesiveness. Scale
is one continuously varying function that can
describe the continuum of levels and their
interactions8. The available methods try to elu-
cidate the process and the critical parameters
for the different spatial scales and landscape
units (land, property, hydrographic basin, com-
munity microregions, regions and county)
using GIS and RS tools9. 

This contribution shows how GIS and RS are
increasingly used in a complementary way to
simulate farming systems strategies at the
micro level; technologies for agriculture pro-
duction systems, and at macro levels; public
policy, politics and land use. Ongoing develop-
ments are improving the resolution available at
several hierarchical levels. Increasingly the
challenge of relating agriculture and farming to
different land uses or landscape categories can
be attacked using GIS and RS in both research
and management10.

11.2.3 GIS and RS: new techniques in FSR

GIS and RS techniques are proving their worth
in helping to establish and monitor systems
hierarchies in FSR. GIS offers sophisticated spa-
tial analyses of the numerical descriptors of the
farming system. Whereas FSR developed com-
plex numerical models, GIS spatial analysis of
production systems is limited to farm fields. The
spatialization of productivity variables, of farm
system typology parameters, or of the system’s
environmental impact on a given resource at
several hierarchical levels (e.g. field, farm,
groups of farms or region) widens our under-
standing and opens new horizons for FSR. GIS
allows area, perimeter and volume calculations
and a series of basic operations for quantifying
the spatial expression of variables. GIS also
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allows qualitative spatial analysis, such as
diversity, proper or improper land use, the simu-
lation of alternative uses, the interactions
between different uses and the probable impact
of new agricultural technologies on the envi-
ronment11.

Spatial analysis of systems can occur at dif-
ferent hierarchical levels, however, it often
demands information that is not readily avail-
able and sometimes does not even exist.
Recently, the evolution of RS has made avail-
able series of spatial data on existing production
systems and land use which have helped fill
many of these data gaps. In the developing
countries RS is frequently the only way to get
these data due to the lack of census data12 and
the difficulty in reaching some rural areas13.
Satellite imagery gives the researcher the means
to evaluate land use and changes in use14. It
also allows the researcher to detect the use of
some technologies, particularly in soil conser-
vation15 and, importantly, to relate land uses
and vegetation behaviour16.

The terrestrial monitoring satellites repre-
sent an efficient instrument to characterize land
use, measuring the spatial distribution of farms
and land use in a very precise way17. Some
farming systems can be identified from orbital
images and the uses of RS in FSR have been
increasing with the development of new imag-
ing softwares and more sensitive sensors and
satellites. In 1996 satellites can already observe
detail smaller than 50m2. 

11.2.4 Remote sensing and FSR

The first LANDSAT satellite, originally called
ERTS-1, was developed and launched by NASA
in July 1972. Today about 300 satellites are
available to monitor terrestrial ecosystems,
agriculture and changes in land use. The inter-
est in the use of RS in FSR is linked to three
properties of orbital images: spatial resolution,
temporal resolution and radiometric or spectral
resolution.

Spatial resolution
This is important to the study of farming sys-
tem based hierarchies. The orbital digital data’s
plasticity allows works at different spatial
scales18. Agriculture can be analysed in differ-

ent perception or hierarchical levels (local,
microregional, regional, national), and each
perception level can be at least partially associ-
ated with a cartographic scale in spatial terms.
Local studies range from 1 : 1000 to
1 : 10,000, microregional studies from
1 : 25,000 to 1 : 100,000. Regional studies
generally work with scales ranging from
1 : 100,000 to 1 : 250,000 and national or
macroregional studies sometimes use spatial
scales smaller than 1 : 1,000,000. The same
image can be analysed from 1 : 1,000,000 to
1 : 50,000. Recently there has been remarkable
development in the spatial resolution and scales
of 1 : 25,000 and 1 : 10,000 can now be
obtained, for example, from the IRS-C (India),
SPOT 4 and 5 (France) and ORBVIEW (USA)
satellites.

The LANDSAT TM image, used since 1985,
covers an area of 34,000 km2 approximately
and has a 30-m-pixel resolution. Agriculture
can be studied hierarchically from scales based
on the LANDSAT images which extend from
1 : 1,000,000 to 1 : 50,000. The French satel-
lite SPOT 3 has a 10-m resolution and the
Indian satellite IRS-1C has a 6-m resolution.
Both these satellites offer stereoscopic views
and their images are already available. The
next generation of satellites will be even more
accurate, providing resolution between 10 and
100 times better than the existing commercial
satellites, formerly available merely as expen-
sive aerial photos. As an example, the panchro-
matic sensor of the satellites QuickBird and
OrbView will have a 1-m resolution at nadir
and the multi-colour sensor will have a 4-m
resolution19. 

The improving spatial resolution of the
imagery allows ever better sampling plans in
FSR. The distribution of land owners, the land
uses and their localization can be mapped a pri-
ori. This is particularly important in areas
where censuses are insufficient or non-existent.
It is also vital in expanding agricultural fron-
tiers such as the Amazon, or in areas where
agriculture has a strong spatial dynamic, fre-
quently expanding and contracting20.

Temporal resolution
This defines the frequency of repetition in the
image’s coverage at a same point: 16 days for
the LANDSAT, 23 for the SPOT. Remote sensing
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satellites are able to provide a monthly monitor-
ing of agricultural and land use systems. If
different orbital systems are combined, for
example, LANDSAT, SPOT and IRS, a weekly
monitoring can be obtained. At a finer level the
NOAA/AVHRR satellites provide information on
temperature21, drought, fires and burnings22,
soils moisture23 and vegetation activity at least
four times a day. Thus orbital images can help
monitor nutritional stress in vegetation, irriga-
tion efficiency and even pest attacks. 

In the last few years, the time between image
acquisition by the satellite and availability to
the user has been reduced to 1 or 2 months.
The next generation of commercial high-reso-
lution satellites will reduce this time still further
as the images will be made available through
electronic networks within hours. Several
orbital systems have been working since the
1970s. The images obtained are preserved on
files and made available through networks. This
allows the reconstitution of land use evolution
and the monitoring of dynamic phenomena,
like deforestation24, erosion, the expansion of
the cultivated area and salinization.

Spectral resolution
This is defined by on-board instrument bands.
The instruments’ spectral range includes the
panchromatic (PAN), the visible and the near
infrared (VNIR), the short wave infrared
(SWIR), the multiband thermal infrared (TIR)
and the synthetic aperture radar (SAR).
Satellites do not take pictures, but generate
images. Those images are digital and can be
processed digitally. Each part of the spectral
range ‘recognizes’ different surface elements
such as soil, humidity, vegetation, dust, etc. The
combination of the several spectral bands
through mathematical and statistical algo-
rithms allows the identification and qualifica-
tion of diverse cultures and the different kinds
of land use25.

The discriminatory power of the images is
greatly superior to that of the human eye.
While the eye distinguishes an average of 20
grey tones, hundreds of grey tones can be iden-
tified on a satellite image. This, for example,
makes it possible to identify irregularities in
photosynthetical activity that would be invisible
to the human eye. Several vegetative stages can
be identified on the same kind of plantation.

Phytomass and productivity levels can be evalu-
ated, on pastures, sugar cane and cereal fields.
Different soybean varieties have been distin-
guished on orbital images, due to their differ-
ences in height and the insertion angle of the
leaves. In the microwave field, the radar sensors
allow imaging during the night and under any
weather conditions26. In humid tropical regions
with frequent cloud cover the radar images are
of great help. 

11.2.5 The use of GIS in FSR

The agricultural production cycle rarely corre-
sponds to the time scales for the evaluation of
environmental phenomena (pedogenesis, mor-
phogenesis, loss of fertility, land compactness,
acidification, biodiversity reduction, river
obstruction). There has been little integration of
environmental phenomena in the reconstitu-
tion of the history of production systems, or in
the modelling of new ones. Strict numerical
models are inadequate to show spatial realities.
The spatial and temporal dynamics of land use,
either on the farm or at regional level, are good
examples of crucial hierarchical issues that are
difficult to resolve without the use of carto-
graphic methods. In FSR a spatial view can be
acquired through the use of GIS. 

GIS was born as a way to digitize cartogra-
phy. Linked to the numeric data bank, a GIS is
an efficient tool to characterize the spatial divi-
sion of a great number of phenomena and their
dynamics. GIS allows spatial analysis to be
linked to maps according to rules archives/files,
equations or logical sequences27 and can then
create new maps showing agricultural produc-
tion cycles and the environmental impacts
related to those cycles28.

GIS have a different mathematical structure
from the satellite images treatment systems, but
there are interfaces between both. Cartographic
data can be digitally confronted with the orbital
images and vice versa. A great deal of software
uses GIS in a variety of applications, the the-
matic and cartographic precisions vary for dif-
ferent studies. Many GIS are in the public domain
and some versions can be very expensive to use.
A GIS surrounding is convenient enough to
analyse land-use maps of different periods and
articulate them with the production systems.
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Several routines of agricultural zoning are cur-
rently operational in GIS29. Land use planners
are increasingly using it and, in FSR, it is con-
tributing to sample planning, extrapolation of
data and the multivariate and multilocational
analysis of production30.

11.2.6 GIS, RS and system hierarchies:
an example

The work described in this contribution was
carried out in an area of approximately 800
km2 in Campinas county, São Paulo State,
Brazil. The data were obtained during a multi-
disciplinary research project which included the
survey of a sample of 100 small farms. The
environmental and land use characterization
was supported by RS and the integration of
these cartographic results with the FSR survey
data on the production systems was accom-
plished through GIS. The project used the 2.4
version of the GIS (GIS 2.4) of the National
Institute of Spatial Researches (INPE). Four
main methods based on GIS and RS use were
developed and validated; mapping land-use
capacity, characterization of present land-use
systems, relationships between farming systems
and land use and a hierarchical evaluation of
agriculture environmental impacts.

Over 100 thematic and synthetic maps and
orbital images were analysed and treated.
Several themes were analysed at different hier-
archic levels: farm, farm groups, watershed and
county. It is impossible to reproduce these maps
and images here, but the main methodological
and operational results are discussed. These
results were the object of several publications
and are available on the Internet (at the URL,
http://www.nma.embrapa/projetos/cmp/gis.ht
ml/).

Mapping land use capacity
There are several analogue methods of calculat-
ing land use capacity. The method used by FAO
was adapted for GIS. The main steps developed
and validated in the process were:

● Digitalization of the county limit.
● Digitalization of the contour curve map.
● Digital generation of the hypsometric map

by the GIS.
● Digital elevation model (DEM) generation.

● Declivity map digital generation, by the GIS.
● Hydrographic map digitalization.
● Basins and sub-basins map generation and

digitalization.
● Generation and adjusts of the pedological

map, by fieldwork.
● Pedological map digitalization.
● Digital generation of the erodibility map, by

the GIS.
● Digital generation of the hydric availability

map, by the GIS.
● Digital generation of soils’ phosphorus fixa-

tion capacity, by the GIS.
● Digital generation of free aluminum toxicity,

using the pedology.
● Digital generation of the interchangeable

bases availability map, by GIS.
● Digital generation of a chemical fertility

map, using the pedology base.
● Constitution of an integration programme

for generation of a land use capacity map.
● Digital generation of the agricultural land

use capacity map.

Characterization of present land use
The characterization of present land use was
carried out using satellite multispectral images
(LANDSAT TM 5 and SPOT) and IBGE’s
(Brazilian Institute of Geography and Statistics)
topographic charts in combination with field-
work. The categories of land use were defined in
the county. In the Campinas case 17 categories
were identified.

1. Urban areas.
2. Water (lakes, irrigation dams and rivers).
3. Natural forests and woodlands.
4. Riparian forests.
5. Savannas.
6. Capoeiras (deforested areas, secondary

vegetation).
7. Pinus plantations.
8. Eucalyptus plantations.
9. Sugar cane.

10. Citrus.
11. Coffee.
12. Fruit plantations.
13. Annual crops.
14. Natural pastures.
15. Artificial pastures.
16. Vegetable gardens.
17. Others (roads, rock, mines).
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Digital classification methods were used to
interpret the satellite images and the results
incorporated in GIS. This information can be
extracted at several hierarchic levels: farm, farm
groups, basin or sub-basin, region or county.
The main methodological steps developed and
validated were: 

● Preliminary definitions of the agricultural
and non-agricultural land use categories in
Campinas county.

● Images acquisition of the SPOT and LAND-
SAT TM satellites.

● Digitalization of Campinas county bound-
aries in GIS, and extraction of its area from
the  images.

● Migration of the corresponding digital
records.

● Preliminary digital treatment of the satellite
images to differentiate and limit the main
land use categories.

● Terrestrial verifications in a diffused and
concentrated way.

● Map making of agricultural land uses in a
definite way.

● Vectoring the land use map and entry to GIS.

The relationships between farming systems
and land use

Each type of land use can contain one or more
production or farming systems. The existing pro-
duction systems were identified and their techni-
cal coefficients quantified and the relationships
between the use and production systems were
established at a variety of hierarchical levels:
camp, farm, farms groups, basin, region and so
on. Every farm was geocoded in GIS and a data
bank was created, articulating the land use and
the production systems. The main methodologi-
cal steps were:

● Land use inventory and elaboration of
hypothesis about the existing variability
between land uses and production systems.

● Preliminary identification of the main pro-
duction systems, in relation to agricultural
land use.

● Acquisition of a 100-farm sample using
aleatory stratified sampling techniques.

● Hypotheses verification about the relation-
ships between the production systems and
the  uses from the camp survey.

● For applications including more than one

production system, definition of a comple-
mentary farm sample.

● Preliminary map making of spatial division
of the main production systems interaction
with land use.

● Farming systems technical coefficient quan-
tification from the 100-farm survey. 

● Final evaluation of the variability of main
land uses across production systems.

● Technical coefficient quantification and
assessment of the possible environmental
impacts of the production systems.

● Data bank constitution, for 1 ha of each type
of use identified in the fieldwork comple-
mented with bibliographical data and dis-
cussions with researchers.

● Creation of a data bank of technical coeffi-
cients, production systems and possible cur-
rent environmental impacts.

● Adequate polygon labelling of the present
land use map to allow their association with
the  data bank (GIS).

Hierarchical evaluation of agricultural
environmental impacts

The environmental impact map of the agricul-
tural activities, based on GIS, was made by link-
ing the survey data from the farming systems
and the cartographic bases. The goal was to eval-
uate the impact of agricultural activities on the
land, air, surface waters, fauna and natural vege-
tation. The impact of agricultural inputs was also
evaluated. A final synthesis was drawn up for the
ecosystems. The more recent data linking rou-
tines via GIS enables the evaluations for several
hierarchic levels: farm, farm groups, basin, sub-
basins, regions, counties or any other desired
area. First, through GIS, the following maps are
produced at several hierarchical levels:

● Nitrogen use (kg N ha–1 year–1).
● Herbicide use (l ha–1 year–1).
● Pesticide (l ha–1 year–1).
● Synthesis map about chemical inputs impact.
● The use of burning for agriculture.
● Soil compactness.
● Run-off map.
● Soil loss.
● Land use stability.
● Land exposure period per year or bareness.

Second, the following synthesis maps are pro-
duced at several hierarchic levels:
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● Farm system environmental impact on the
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● Farm system environmental impact on the
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● Farm system environmental impact on the
vegetation.

● Farm system environmental impact on the
air quality.

● Farm system environmental impact on the
non-biotic systems.

● Farm system environmental impact on the
biotic systems.

11.2.7 Conclusion

FSR’s recent history shows new research
themes and methods emerging. System hier-
archies are a useful operational device to help
deal with the complexity of farming systems.
They can be addressed through GIS and RS

which can be used independently or together
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improved elaboration of system hierarchies in
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thematic complexity gets adequate spatial
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with detail to 1 m and wide spectral resolu-
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researchers’ willingness to incorporate these
techniques into their FSR toolbag.
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11.3.1 Introduction

Agricultural researchers apply the scientific
method in search of solutions to the factors lim-
iting agricultural production. The lack of
appropriate technology is a key limiting factor,
especially in resource-poor farms. A closer look
at what is defined as the scientific method
makes us wonder if this method per se may be
applied to solve technological problems. In a
restrictive sense, the scientific method can be
seen as a process that uses existing knowledge
to generate new knowledge1. Problem solving
requires adaptation of knowledge to surmount
limiting factors. The successful use of technol-
ogy to overcome major limitations to agricul-
tural production depends upon an adequate
acquaintance with the problems within a speci-
fied context and a good application of available
knowledge. When this interface is used to solve
agricultural problems of small farmers with
their active participation, we say we are apply-
ing FSR methodology.

Preaching FSR is a lot easier than actually
solving small-farmer’s problems, as shown
elsewhere in this book. This contribution dis-
cusses the role of modelling in knowledge
integration and management for a more effec-
tive application of FSR. It is not our intention
to present a comprehensive review of the
state of the art in simulation and modelling,
rather to show some examples of the applica-
tion of this tool by FSR teams in Latin
America.

One of the lessons learned from the applica-
tion of FSR is that farmers do not adopt com-
plete technological packages, rather
components of them2. Changes in productivity
of a small farm from a low level to its potential
level, might be pictured as an ascending spiral
with the actual production level located at the
lower end and the potential at the upper end.
The number of turns required to go from the
actual to the potential level differs among

farming systems (FS). It can be envisioned that
a complete turn of a cycle requires the applica-
tion of several methodological steps: diagnosis,
experimentation, validation and diffusion.
These steps are commonly applied by most of
the research teams following the FSR method-
ology and are worth closer examination, with
application examples showing how models
might be used as tools.

11.3.2 Modelling in FSR methodology:
the diagnosis phase

The objective of this phase is to select target
areas, divide the frame of farming families into
target groups, and to ascertain the major con-
straints on farming in the area and also the
degree of flexibility that exists for modifying the
farming systems. In-depth knowledge is desir-
able in order to ascertain the major constraints
of FS as well as the degree of flexibility3.
Objectives of target FS should be well defined,
important components and their interactions
should be understood, there should also be a
good hypothesis of how the FS functions, and
the information (hopefully including quantita-
tive information) must be organized and
analysed in a systematic way.

Thus the core of the diagnosis phase is
nothing more than making a model of the tar-
get FS. As stated by Pandey and Hardaker in
1995, no research study of a farming system is
possible without a model4. The main issue here
is what kind of model is required to do the best
job possible. 

An alpaca FS from the Andes could be used
as an example. This system is characterized by
mixed camelid flocks (alpacas and llamas)
raised in locations higher than 4000 m above
sea level; low production; poor quality rainfed
pastures, limited amounts of natural irrigated
rangelands, low temperatures to �16°C and
frost throughout the year; and low-income
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farmers. Despite this harsh environment, many
Andean farmers inhabit these areas and are
dependent upon camelid production as their
main source of income. As a result, research on
alpaca production is a main topic for animal sci-
ence research teams in Bolivia and Peru. The
diagnosis phase was improved by the construc-
tion of a mathematical model of the alpaca sys-
tem. A combination of on-farm surveys,
literature searches, field measurements and
OSR led to a definition of main constraints and
possibilities of the FS. These findings were sys-
tematized in a mathematical model based on
four dynamic components: herbage production
and quality; flock categories and weights;
energy intake and utilization for maintenance
and production; and management decisions.
Comparisons between collected data from small
farms and research results with those generated
by simulation are shown in Table 11.3.1.

11.3.3 Modelling in FSR methodology:
the experimentation phase

This phase constitutes the backbone of the FSR
methodology. Without experimentation there
will not be a continuous generation of the
knowledge required to solve the diverse limiting

factors faced by small farmers. It is in this phase
that the scientific method should be rigorously
applied to solve real problems. Experimentation
is required at several steps of the FSR methodol-
ogy (Fig. 11.3.1). Experimentation in the real
world, although absolutely necessary, is in some
circumstances an expensive and time-consum-
ing process, facing severe difficulties in control-
ling variables exogenous to the experiments6. In
computer modelling, by contrast, experimenta-
tion is easy, cheap and speedy, once a suitable
model has been developed7. A word of caution
is important at this stage; modelling is only an
analytical tool and not an end in itself. Models
are at best simple representations of reality.
Thus they should be seen only as decision sup-
port tools. The question to be asked is, what is a
suitable (valid) model for experimentation? A
robust statistical test for model specification
does not exist8 and it may not be that impor-
tant. Models, as imperfect representations of
reality, should be used to generate a hypothesis
of how a component of a system or a whole sys-
tem functions under a given set of conditions.
Comparison of trends of simulated and real
responses is more meaningful than a statistical
test of model adequacy.

A valid model is useful for evaluating scenar-
ios that are difficult to test in the real world.
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Table 11.3.1. Voluntary intake, live weight and fibre production in the high plateau of Peru, compared with
model results.

Output variables Real world Simulated

Voluntary intake (kg DM d–1)
Reiner et al., 1986 0.98 1.07
Proyecto Alpaca 1.00 1.09
Clavo and Perez, 1986 1.19 1.20
Clavo and Ravillet, 1987 1.40 1.30

Liveweight (kg) at different stages
at birth 6.5 6.2
1 year 27.0 26.0
2 years 35.0 34.0
3 years 44.0 43.0
4 years 49.0 49.0

Fibre production of different animal categories (kg–1 year–1)
young animals 1.1 1.1
males 0.8 0.8
dry females 1.3 1.4
lactating females 0.8 0.8

Source: Arce et al., 19945.



This is especially true when assessing the long-
term consequences of different management
practices or the possible impact of climate
change. In such cases, comprehensive models
are extremely valuable for formulating and test-
ing hypotheses that otherwise require many
years of data. The following two examples illus-
trate how models may be used for hypothesis
testing, and how simulated results might be
useful for guiding further field research.

11.3.4 A livestock system9

Problem
The high plateau of the central Andes, located
near lake Titicaca on the border of Bolivia and
Peru 3900 m above sea level, is home to a large
portion of the rural families of these two coun-
tries. As altitude increases, cropping becomes
impractical due to high frost and drought risks.

Camelid (alpaca and llama) production is the
most important farming system for a large pop-
ulation of rural families. Fibre production is
attractive as it is transformed and exported,
thus guaranteeing good prices to farmers. Meat,
a less valued good, is a complementary product.

Animals graze year round in two types of
grasslands; rainfed rangelands and naturally
irrigated rangelands of higher quality and pro-
ductivity called ‘bofedales’10. On average, most
families have access to 80 ha, 70 ha of rainfed
rangelands and 10 ha of bofedales. Actual gross
income is around US$1100 per family per year.
Biomass production as well as the quality of
forage on offer is limited. Carrying capacity is
decreasing, exacerbating overgrazing and its
consequences on land productivity, carbon
sequestration, soil protection and fertility and
the hydrological cycle.

Actual experiments to evaluate manage-
ment options for optimizing profit as well as
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minimizing the impact on the environment are
impossible to conduct due to the high cost, the
time required to evaluate responses, and the dif-
ficulties of access during the rainy season. Most
important variables determining the system’s
output may be examined in computer simula-
tion studies.

Procedure
The first question addressed in the simulation
study was what combination of stocking rate
(X1), pasture growth rate (X2) and digestibility
of selected forage (X3) will maximize profit. The
second question focused on the time course of
changes in productivity/income by the adoption
of the technology that would maximize profit.
The simulation model described by Arce et al. in
199411 was used to evaluate the combination
of X1, X2 and X3. A central composite rotat-
able design12 was used to evaluate five levels of
each factor. There were 23 factorial treatments,
23 axial treatments and one central treatment
repeated six times. Other management variables
were held constant and the simulation time was
15 years:

● Pasture type: bofedal and rainfed range-
lands.

● Area: 80 ha divided into 70 ha rainfed
rangelands and 10 ha bofedal.

● Initial biomass availability: rainfed range-
lands, 1000 kg DM ha–1; bofedal, 1500 kg
DM ha–1. 

● Grazing: 3 months in rainfed rangelands
(January/March) 9 months in bofedal
(April/December). 

● Residual biomass: rainfed rangelands, 500
kg DM ha–1; bofedal, 700 kg DM ha–1.

● Herd management: mating in January;
weaning in September; shearing in August;
sales in December.

Treatment allocation (2k + 2*k + 1(n)) with their
respective code is shown in Table 11.3.2. The
rotatability of the design is given by a value alpha
= (2k)1/4. In this example alpha is equal to
1.682. When k = 3, as it is in this case, the highest
efficiency of a central composite rotatable design
is attained (0.67). Once the combination of treat-
ments that maximized profits was established, the
time course of gross income changes due to imple-
mentation of technology in a farm was simulated.
Several mathematical models were used to
analyse the obtained response, the logistic func-
tion offering the best fit (Y = b0/1 + b1

*e –ct). 

Results
Average gross income for simulated treatments,
over a 10-year period, ranged from $331 to
$3421. The analysis of the data using the central
composite rotatable design resulted in the equa-
tions used to generate a three-dimensional
response surface. Maximum profit was obtained
with a stocking rate of 0.54 heads ha–1, in a
grassland producing 8.14 kg DM ha–1 d–1, and a
digestibility of 65.9%. This combination of stud-
ied variables enables a gross income of $2859
farm–1 year–1. The stocking rate required to
attain maximal profit is higher than the 0.4
heads ha–1 recommended by local researchers
and extension agents and smaller than actual
stocking rates used by farmers (0.9 heads ha–1);
forage growth rate derived from the model is sim-
ilar to actual growth rates and derived digestibil-
ity is found in the field during the first few days
that animals graze bofedales.
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Table 11.3.2. Treatment allocation to generate a simulated response surface of alpaca production
in the Andes as a function of stocking rate, forage growth rate and forage digestibility, using a central com-
posite rotatable design.

Treatment levels code
Treatment

Variable code Ecology �1.682 �1 0 +1 1.682

Stocking rate X1 Both 0.56 0.70 0.79 1.10 1.24
Forage growth rate X2 Rainfed range 0.57 1.25 2.25 3.25 3.93

Bofedals 8.12 8.80 9.80 10.80 11.40
Forage digestibility X3 Rainfed range 53.64 55.00 57.00 59.00 60.36

Bofedals 67.36 66.00 63.00 70.00 71.36

Source: Leon-Velarde and Quiroz, 1994a.



By implementing recommended technology
(increasing the area with bofedales, introduction
of white clover with strategic irrigation, and
improved pasture management) farmers may
increase gross income up to $3891 year�1.
Going from actual gross income to the estimated
potential may require 10 years (Fig. 11.3.2).

11.3.5 A cropping system13

Problem
Nitrogen supply is a major factor governing the
sustainability of many cropping systems.
Without an adequate supply of nitrogen, crop
yields eventually decline, making the system
unsustainable. Just as important, an excessive
supply of nitrogen may make a system unsus-
tainable in environmental terms because too
much nitrogen enters the water supply. Thus,
nitrogen management is an important compo-
nent of sustainable land management.

The long-term consequences of some alter-
natives for managing nitrogen may be exam-
ined in computer simulated studies. As an
example, consider a hypothetical 50-year simu-
lation study conducted to determine the feasi-
bility of growing a short-duration leguminous

green manure each year as a nitrogen source
for maize in the wet–dry tropics (savanna) of
central Brazil. In this area, farmers normally
grow one crop of maize each year during the
wet season, which starts in October and runs
through April.

Procedure
The questions addressed in the simulation study
were whether or not the wet season would be of
sufficient length for growing a short-duration
(2–3 months) leguminous green manure fol-
lowed by maize and whether or not the nitrogen
supply by the decomposing green manure
would be adequate for maintaining maize
yields. For purposes of comparison, maize
growth assuming no additional N other than
that supplied by the soil organic matter was
added. As a measure of potential yields, maize
growth was also simulated assuming non-limit-
ing nitrogen and water supplies. The simulation
study was done using the crop models distrib-
uted with the Decision Support System For
Agrotechnology Transfer (DSSAT), version 314.
Soil and weather data for the simulation site
were provided by the Brazilian Corporation for
Agricultural Research (EMBRAPA).

Automatic planting decision modules in the
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DSSAT were used so that sowing of either the
legume or maize would not occur until the soil
profile was sufficiently moist within a specified
planting window. To simulate short-duration
legume green manure growth, an automatic
harvesting decision module was used to auto-
matically incorporate the legume on the day the
crop reached its flowering stage. The short-
duration leguminous green manure was
inserted into the cropping system at the begin-
ning of the wet season, with the planting win-
dow set to begin in mid October. After sowing,
legume growth and nitrogen fixation were sim-
ulated until the plant was incorporated at flow-
ering, which usually occurred by early to mid
December and reached harvest maturity by late
April. This same rotation of a short-duration

legume followed by maize was simulated con-
tinuously for 50 years. To account for the effect
of potential variability in the weather, the
DSSAT weather generator was used to provide
10 replications of 50-year weather sequences.

Results
The mean variation in grain yield (average of
the weather sequence replications) for each
management alternative during a 50-year
period is shown in Fig. 11.3.3. If no nitrogen
was applied to the system, there was a down-
ward trend in yields particularly notable after
10 years. Average yields of about 3.5 t ha–1 dur-
ing the first 10 years were almost identical to
yields obtained with no nitrogen (3.3 t ha–1)
during a 10-year experiment near the 
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Fig. 11.3.3. Simulated variation in grain yield for maize under different management systems during a 50-year
period in central Brazil.



simulated site15. Nitrogen from decomposition
of the short-duration legume resulted in greater
yields averaging 6.0 t ha–1 during the first 25
years before showing a slight trend downward
during the last 25 years. The highest maize
yields were of course obtained under non-limit-
ing water and nitrogen conditions (Fig. 11.3.3).
These yields show the maximum potential pro-
duction thus providing a standard for compar-
ing alternative management practices.

Indicators other than grain yield can be
examined also with model output, e.g. nitrogen
uptake by maize (Fig. 11.3.4) or legume dry
matter production, amount of nitrogen fixed,
total nitrogen in the legume at the time of
incorporation (Fig. 11.3.5). 

Nitrogen uptake by maize followed much the
same pattern as grain yield. Legume dry matter

production was usually in the range of 1.5–2.0
t ha–1, and the amount of legume nitrogen at
the time of incorporation was usually between
60 and 80 kg ha–1 (Fig. 11.3.5). The simulation
results showed that the wet season at this site is
probably of sufficient length for growing a
short-duration green manure followed by maize
in the same season. Such a system would be
expected to provide a sustainable source of
nitrogen for maize, although maize would likely
respond to more nitrogen.

11.3.6 The validation phase

These brief simulation studies demonstrate how
alternative management systems may be evalu-
ated first on the computer. In other words, the
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Fig. 11.3.4. Simulated variation in nitrog en uptake by maize under different management systems during a
50-year period in central Brazil.
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computer may be thought of as a screening
tool. Once systems with the greatest potential
for success have been identified through simula-
tion, components of such systems may be eval-
uated more closely in field studies

In the validation phase the technology is
given to the farmer and the researcher plays a
passive role of monitoring the outcomes. The
critical issue in this step is to maintain the
farmer’s confidence in research results to solve
their problem thus increasing profit. The closer a
researcher can assess the outcome of a new tech-
nology under the conditions of a target farmers
farm, the closer the FSR team is to producing
positive technological changes. Simulation may
be of value in tailoring technology for different
farmers, as it is relatively easy to evaluate differ-
ent scenarios. One must bear in mind that this
judgment applies for biophysical and economic
scenarios. Social aspects are not yet adequately

modelled16 and social assessments are, therefore,
incorporated through interviews with participat-
ing farmers, discussing model results17. Recent
advances in incorporating social aspects into
simulation models in the Andes will be discussed
below. The following example shows the applica-
tion of simulation to predict the outcome of a
portfolio of feeding technology for dual purpose
cattle at lake Titicaca basin in the border area of
Bolivia and Peru.

Problem
Dual purpose cattle production is a main
income generating activity of resource-poor
farmers of the area (c. 3950 m above sea level).
Breeds adapted to environmental conditions
produce less than their potential, especially dur-
ing the winter time, due to restricted nutritional
plane, a limitation that is amplified by the energy
required to bring the animals’ temperature up
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Fig. 11.3.5. Simulated variation in legume dry matter production, amount of nitrogen fixed, and total nitro-
gen in the legume at the time of incorporation during a 50-year period in central Brazil.
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to their thermoneutral zone. Despite the general
belief that local feed resources are low quality
roughage, hydrophyte plants from the lake
constitute an alternative since their energy18

and protein19 contents are high (DM digesti-
bility above 85% and and crude protein above
20%).

Even though hydrophyte plants (E. pota-
mogeton, llachu and S. tatora, totora) have been
used for many years in traditional feeding sys-
tems, they are offered as harvested with c. 10%
DM. The output levels are the same as those
obtained with other local forages and crop
residues. Evidently the feeding system for the
hydrophyte plants does not utilize their higher
quality. Research showed that the water content
in the forage decreased the residence time in the
rumen thus the ability of the animal to use
available nutrients20. Research findings needed
to be translated into technology capable of
increasing a farm’s productivity. In addition, an
acceptable estimate of the expected outcome at
farm level was desirable.

Procedure
Two questions were addressed in the simulated
study. The first one referred to establishing the
combination of the two types of plants (llachu

and totora) that would maximize profit from
dual purpose cattle systems; and the second
considered the possibility of using the highest
quality forage (llachu) as the unique feed
resource in a feedlot, and the evaluation of the
use of rustic shelters. A simulation model dri-
ven by energy, protein, calcium and phosphorus
consumption and metabolism and considering
the impact of environmental variables such as
temperature, humidity, and wind speed, on ani-
mal performance, was constructed, tested and
then used for these simulation studies21.

The first study considered five forage combi-
nations (pre-dried for obtaining c. 40% DM).

1. 100% llachu. 
2. 75% llachu + 25% totora. 
3. 50% llachu + 50% totora. 
4. 25% llachu + 75% totora. 
5. 100% totora. 

Response variables were 4% fat corrected milk
production and net income. The second study
included four scenarios: 

1. Fresh (as harvested) llachu without shelter. 
2. Fresh llachu with shelter. 
3. Pre-dried (c. 40% DM) without shelter. 
4. Pre-dried with shelter. 
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Table 11.3.3. Milk and meat production in the high plateau of the Andes with animals fed lliachu and
totora.

Output variables Real world Simulated

Milk (kg d–1) Milk (kg d–1)
Forage ratio

100% IIachu 3.04 (4–7)* 4.69
75% IIachu + 25% totora 4.17 (5–8) 6.02
50% llachu + 50% totora 3.99 (5–8) 5.68
100% totora 4.01 (5)* 6.07

Scenario ADG (kg)
fresh (as harvested) llachu without shelter 0.31 0.3
fresh llachu with shelter 0.47 0.6
pre-dried (c. 40% DM) without shelter 0.45 0.4
pre-dried with shelter 0.98 1.5

Farmers’ assessment of validated technology (0 = poor, 5 = good)
acceptability 5
profitability 5
viability 4
time needed to produce results (years) < 1
productivity 5

* Estimated milk production range, considering calves in dual purpose dairies consume between 1 and 3 l d–1.
Source: Osuji and Smith 198822.



Response variables were average daily gain and
net income.

The results from the simulation were shown
to farmers in order to find those willing to try
out the technologies in their farms. A field day
was organized where collaborating farmers pre-
sented the results to other farmers. A follow-up
survey was then conducted to appraise farmers
opinion on proposed technologies and to obtain
feedback.

Results
Ex ante assessment of milk production was
very close to that found by validating farmers
(Table 11.3.3). It is important to note that the
model predicted total milk production, but
registered productions at the farms do not
consider the amount consumed by calves.
Given the genetic potential for milk produc-
tion of local breeds, it is not economical to use
llachu, as the costs of the labour required to
pre-dry it are not covered by the increment in
milk production. If animals with higher milk
production potential are not acquired, farm-
ers should use totora combined with other
feed resources. Pre-dried llachu could either
be used for fattening steers or be sold to local
dairy farmers.

When llachu was fed to fattening steers, its
nutritional quality was reflected in an up to
threefold increment in average daily gain
(Table 11.3.3), compared to the traditional
way of using the forage. Model predictions
were good, except for the last scenario, where
the model overestimated the outcome.
Farmers’ evaluation of this technology was
very positive, and an NGO is now providing
credits to farmers to construct rough shelters
and pre-dry llachu.

11.3.7 Diffusion phase

The use of simulation at this step is similar to
the ones described above. The main difference
might be the heterogeneity of conditions
where technology is expected to be adopted.
Models may play a key role assessing expected
outcomes for different environments and in
defining minimal conditions required for a
good response of the technology, such as
management practices, weather and markets.

Models are also useful in ex post analysis of
diffusion programmes. A typical question
could be why expected increments in produc-
tivity are seldom attained. Different scenarios
looking at environmental and managerial
constraints may be simulated to examine
what went wrong and what lessons can be
learned.

11.3.8 Model integration

The models explained above are particularly
useful for researchers and extension agents.
They lack a sociocultural component, vital for
emulating real-world farms. Representing bio-
physical and economical aspects of real life in a
model, despite the fact that many can be trans-
lated into mathematical equations, is already
difficult. Modeling sociocultural attitudes
imposes a greater challenge. The degree of diffi-
culty not only relates to the heuristic nature of
the process, but is further entangled by the dif-
ferences that might exist among farmers, in a
similar environment, making decisions about
the same problem.

Social scientists play a key role in determin-
ing, ranking and defining probability of occur-
rence of the most important rules in the
farmer’s decision-making process. Applications
of available methods for eliciting subjective
probabilities23 might be useful in this endeav-
our. Once the FSR team is satisfied with the
degree of knowledge on sociocultural aspects
and decision-making process, rules can be
incorporated into an expert system as a knowl-
edge base.

The Pumani model, developed by French
scientific cooperation (ORSTOM) and the
Bolivian Institute of Agricultural technology
(IBTA), is an example of this type of model
integration24. The model utilizes object pro-
gramming to integrate different components
typically found in FS in the central high
plateau of Bolivia. The core component of the
model is an expert system at a farm level
where the rules for the organization of the
work on the farm are assembled in a knowl-
edge base, and integrated by an inference
motor. This expert system is composed of rules
about agronomy, animal production and soci-
ology. Whenever required, the core model con-
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sults other expert systems (objects) where spe-
cific knowledge about climate, different crops
and pastures, animal species and sociology is
stored and processed (Fig. 11.3.6). The knowl-
edge base is a combination of farmers’ intu-
itive knowledge, research results as well as
simulated results. These databases are com-
bined to better assess farm problems and to
evaluate feasible solutions.

Other ways of integrating model results
exist. Results from process-based models can
be used as coefficients for optimization
models25. Outputs from component models
can be used as inputs for less precise models

built for assessing outcomes at regional levels.
One example was presented by Quiroz et al. in
199526. Another tool for integrating model
results is the geographical information
system27.

11.3.9 Training

The training of new practitioners of FSR is vital
to the process. The best way of learning the
process is in situ, but exposure to a sound theoret-
ical framework is helpful. Farm simulation mod-
els, where environmental conditions, capital,
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POTATO
Agronomy Expert
Yield Knowledge

BARLEY
Agronomy Expert
Yield Knowledge

QUINOA
Agronomy Expert
Yield Knowledge

ALFALFA
Agronomy Expert
Yield Knowledge

              SOCIOLOGIST
    Socio-ethnology Expert
Community knowledge

FARM
Experts in Agronomy,

animal production
and sociology

Labour organization rules

                CLIMATE
   Agro-climatology Expert
Climate influence on
soil and crops

CATTLE
Animal Production

Expert
Knowledge about
feeding strategies

SHEEP
Animal Production

Expert
Knowledge about
feeding strategies,
manure fertilization

Fig. 11.3.6. An integrated model: in which the core model consults other expert systems when specific
knowledge is required.
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stocks, prices, taxes, market demand and other
variables are easily changed, might be used to
familiarize new scientists with the type of prob-
lems they will face in the real world, forcing them
to make decisions similar to those being taken by
farmers, considering environmental and market
restrictions. A combination of a good field experi-
ence and modelling will allow FSR scientists to be
more efficient in identifying constraints and
proposing appropriate technological alternatives.

11.3.10 Concluding remarks

Practitioners of FSR methodology are increas-
ingly being pressed to deliver technological

options for overcoming small-farmers’ prob-
lems. Farmers’ demands for solutions require
short-term answers, a high degree of specificity
and a minimal negative impact on the environ-
ment. Researchers are, on the other hand, lim-
ited by lower financial resources. Under these
circumstances, models and simulation tech-
niques may become very handy in improving
our efficiency in promoting a sustainable agri-
cultural development among resource-poor
farmers, most of them living in fragile environ-
ments. Fortunately, computer technology is
becoming more accessible, both in price and
performance, and new professionals are better
trained in its use. Just do not let the computer
think for you.



11.4.1 Introduction

Participatory plant breeding (PPB) involves
farmers and other users such as consumers,
vendors and industry, in formal breeding
research. It is ‘participatory’ because users can
have a role in all major stages of the plant
breeding and varietal selection process: they
help set priorities, make crosses, screen
germplasm entries in the pre-adaptive phases of
research and usually take charge of adaptive
testing. While both farmers and scientists breed
and select varieties, the division of labour
between the two is undergoing dynamic
change. Better understanding is emerging of
how each partner can take the lead at different
stages, according to their respective skills, expe-
rience and available resources.

Two broad approaches can be defined under
the general rubric of PPB: farmers joining
breeding experiments which are strongly
shaped by formal breeding programmes; and
scientists supporting farmers’ own systems of
breeding, varietal selection and seed mainte-
nance. The two approaches represent a contin-
uum, with users (e.g. farmers, processors and
consumers), development workers and scien-
tists actively involved in both. The seminal dif-
ferences hinge on who ultimately controls the
breeding process and seed systems, whether
researchers or farmers are the driving force,
and the scale on which the work is undertaken.
So far, farmer-driven PPB tends to be clustered
in a few communities, while formal
breeding/PPB aims for wider geographical cov-
erage.
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11.4 MOVING PARTICIPATORY PLANT BREEDING 
FORWARD: THE NEXT STEPS

Louise Sperling and Jacqueline A. Ashby

Breeders no longer need to ask whether farmers have knowledge important for formal breeding: we know
they do. Moreover, breeders should be moving beyond the stage of simply ‘consulting farmers’ to face
today’s challenges: they should be defining the appropriate division of labour between farmers and breed-
ers for a given objective in a breeding programme and consciously developing new organizational
approaches suitable for participatory plant breeding.



PPB has achieved recognition as a crop
improvement strategy over the last 10 years in
response to the need for impact in non-commer-
cial crops or in highly diversified, segmented
markets. Centralized, researcher-driven breeding
(or supply-driven research) has been extremely
effective in high potential, uniform environ-
ments and for commercial farmers who can
afford inputs and have access to institutions for
credit and insurance to help manage variable
production conditions. Conventional breeding
has been less effective in difficult environments,
in reaching farmers with few resources, and, in
general, in reaching users with specialized con-
cerns, such as those with rigorous product qual-
ity requirements1. Studies of farmers’ own
knowledge of varieties, and their plant-breeding
or seed systems, have also encouraged the devel-
opment of PPB, demonstrating that local exper-
tise in germplasm management can be very
precise – particularly, in regions with high vari-
etal diversity2. Moreover, plant breeding is a
familiar activity in farm communities: for gener-
ations, some farmers have been selecting and
promoting the better adapted or quality entries
and matching cultivars to particular production
niches. This farmer-based experimentation is
still lively and widespread in most rural commu-
nities, whether in low-income or wealthy coun-
tries. PPB builds on farmers’ unique capacity to
articulate precise preferences and to match vari-
etal traits with specific niches, and their ability
to lead the way in site-specific selection and test-
ing.

11.4.2 PPB and conventional approaches
compared

Today, PPB is being used in a wide range of
crops and locales: for example, pearl millet in

India, barley in Syria, common beans in Brazil,
rice in Nepal and cassava in Colombia. One of
the most important features of the evolution of
PPB is the progressively earlier involvement of
farmers in the formal breeding process. Early
farmer involvement has taken many forms:
farmers have been taught to handle crosses3,
they have been involved in screening segregat-
ing populations4, and farmers have been
brought directly onto experimental stations5

and OFR sites6 set up for screening pre-release
lines.

Another important feature of PPB strategies
is decentralization, which involves disaggregat-
ing the breeding population into subsets. In
contrast to conventional plant breeding strate-
gies, decentralization is designed to identify
materials with adaptation to specific environ-
ments, within a given agroecosystem. Breeding
for broad adaptation minimizes variability of
the gene pool, whereas decentralization maxi-
mizes variability of the gene pool resulting from
selection. While the organization and method-
ologies used in PPB are evolving rapidly, most
PPB efforts have several features in common. 

In conventional breeding, researchers make
the major decisions on germplasm creation and
promotion, from the initial stages – when a
desired plant ideotype is defined, the specific
traits to be incorporated are targeted, and a
breeding strategy (e.g. pedigree) is identified –
through to the stage of on-farm testing. Varietal
screening criteria usually include yield and
broad adaptation to multiple environments
measured in controlled experimental plots,
including tolerance to important diseases.
Other non-yield related varietal traits of interest
to farmers are seldom considered.

Client input is obtained right before varieties
are to be released for diffusion – if it is sought at
all. At this late stage farmers have only two
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Table 11.4.1. Schema of conventional and PPB approaches.

Stage of involvement Conventional Participatory

Definition of objectives and breeding strategy � �

Selection of parent’s crosses � �

Selection from segregating populations � �

Screening advanced lines on-station � �

Adaptive on-farm testing � �

Validation � �

Choices including choices of materials made by: �, breeders; �, farmers; �, jointly.



options: to accept or reject some two or three
finished cultivars. Finally, conventional breed-
ing most often works with industry or with indi-
vidual farmers, on the assumption that once
the variety is validated according to breeders’
criteria, farmers can be persuaded to plant it by
an extension system, and seed can be provided
by an independent seed service.

In contrast, a PPB approach is based on a
firm breeder–farmer partnership in research,
validation and seed multiplication, from the
earliest stages of the breeding project.
Objectives are identified with farmers and the
initial germplasm pool is directly shaped with
strong client input. Farmers’ criteria for varietal
selection are identified promptly, such as post-
harvest quality, maturity cycle or plant archi-

tecture. Farmers contribute to developing the
germplasm pool at this pre-adaptive stage, and
so work with a diverse range of germplasm.
Depending on the crop, the varieties may be sta-
bilized or still segregating. Adaptive testing in
PPB is handed over to groups of farmers and
integrated into farmers’ ongoing experimenta-
tion. To meet different client needs and to target
effectively for different zones, PPB tends to
involve work in niches. Clients have a deciding
vote on the acceptability of germplasm at each
screening stage, just as researchers may decide
to withhold or advance a given material based
on their own criteria. As a result, PPB strategies
involve decentralization at a relatively early
stage in the process. Generic traits of broad
importance to most farmers are identified in a
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Box 11.4.1. Beans in Rwanda.
Farmers in Rwanda have considerable experience in managing local bean diversity: some 550 varieties
were in use across the country in the early 1990s. In contrast, the selection sequence of L’Institut des
Sciences Agronomiques du Rwanda (ISAR), using conventional breeding, sharply narrowed the diversity of
bean cultivars in the national breeding programme. Some 200 entries were initially screened, but between
two and five were eventually selected to enter on-farm trials. An experimental programme of the
International Center for Tropical Agriculture (CIAT) and ISAR from 1988 to 1993, sought to draw on farmers’
experience early in the selection process, when varietal options were still extensive. During a first phase,
women experts evaluated 15 pre-released lines in on-station trials two to four seasons before normal
adaptive testing. Subsequent on-farm trials showed farmers’ ability to extrapolate from station fields to their
own home plots. Farmer selections outperformed their checks with average production gains of up to 38%,
while breeder choices in the same region showed insignificant gains. During a second phase, participants
screened a broader range of cultivars even earlier: 80 to 100 entries in on-station trials five to seven seasons
before conventional on-farm testing. Longer-term results were promising. The number adopted from the first
2-year period alone, 21, matched the total number of varieties released by ISAR in the previous 25 years7.
The experiment shows select benefits of pre-adaptive screening: enhanced and diversified production on-
farm (at least in heterogeneous environments) and significant savings in OSR time.

Box 11.4.2. Rice in Nepal.
Since the early 1960s, when the first rice variety was released by the Department of Agriculture,
researchers have been having difficulty finding rice varieties for the high hills (> 1500 m asl). Only three
of 43 varieties released have been recommended for these areas. Two of these are from a recently
launched participatory breeding initiative.

Starting in 1993, the Lumle Agricultural Research Centre (LARC) began a major innovation: putting
segregating lines (F5 bulk seed) directly into farmers’ fields to incorporate farmer selection and evalua-
tion into the breeding effort. To date, two populations, selected independently by farmers in two sites,
are showing unusually high yields, under both farmer and researcher management. The entries have
very good resistance to the major stresses of sheath brown rot and chilling injury, and the straw yield is
judged by farmers as superior to the available local varieties. Both populations are spreading quickly
from farmer to farmer. In response, the lines have been entered into the formal testing system to obtain
their official release. These results were achieved in only 2 years. Researchers elaborate that ‘in a
conventional breeding system … (such material) would have been still in the very preliminary stage of
varietal screening … and at least 7 years away from being given to farmers’8.



breeding population early on, and then niche
testing (in contrast to multilocational testing) of
the breeding population is initiated leading to
rapid differentiation of diverse subsets of mate-
rials screened with farmer involvement, for spe-
cific adaptation.

PPB has developed to improve the impact of
breeding in difficult environments, but there
remain several major important methodological
and organizational challenges, which we shall
explore.

11.4.3 Advances in PPB

PPB is being used in a variety of institutional set-
tings, including International Agricultural
Research Centres (IARCs), National Agricultural
Research Services (NARS), universities and
NGOs. During the past decade, a relatively short
period in terms of varietal improvement, the
accomplishments of the approach have been
promising. The following examples illustrate the
different kinds of gains made using this approach
(Boxes 11.4.1–11.4.3).

Such PPB experiments as described in Boxes
11.4.1–11.4.5 suggest some of the potential
gains which can be made by using participatory

approaches: important production increases,
enhanced varietal diversity on farm, cost sav-
ings in both formal research and support ser-
vices. Two recently initiated programmes point
to other novel dimensions of the PPB frontier
(Boxes 11.4.4 and 11.4.5).

As PPB programmes gain currency in Latin
America, Asia and Africa, the prospects widen
for institutionalizing the approach, but practi-
tioners need to address a series of immediate
concerns. 

11.4.4 Towards a new division of labour in
plant breeding: three challenges

As the above examples show, PPB involves more
than just consulting with farmers during the
breeding process. To institutionalize active farmer
breeding and to decentralize research, the breed-
ing process has to be reorganized, with breeders
and farmers taking on new roles. This need for a
new division of labour in plant breeding raises
several issues in need of more systematic analysis:
What is the role of each partner at different stages
of germplasm development, how might these
roles vary across crops and across environments?
There are three main challenges:
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Box 11.4.3. Colombia: CIALs – farmers’ committees.
Farmers’ committees in Colombia (Comites de Investigacion Agroppecuria Local, or CIALs) managed
the testing of some 1000 varieties of beans, maize, peas, groundnut, fruits, vegetables and forages in the
period 1990 to 1994 through the Participatory Research in Agriculture (IPRA) project of CIAT. The early
involvement of farmers (starting in on-station trials) led to the identification of farmer-acceptable
varieties. In addition, there have been two major spin-offs. The CIALs themselves have initiated small
seed enterprises: more than 10,000 farmers have purchased CIAL seed which generated an estimated
gross income of over US$2.5 million over one season. Shifting adaptive testing to the CIALs has not
only extended the coverage of adaptive testing, but has reduced expenses: CIAL managed experiment
costs 60% less in labour than the same trial run by a government extension agent9.

Box 11.4.4. Barley in Syria.
In Syria, where there has been relatively little breeding impact for barley in the marginal low rainfall
environments (350–200 mm), the International Center for Agricultural Research in the Dry Areas
(ICARDA) is experimenting with moving its entire screening programme on to farmers’ fields, in some
cases as early as the F2. The rationale is straightforward: site-specific adaptation needed for stress areas
can only be achieved by breeding on-site10, and farmers know their specific environments and needs
better than breeders do. Staring in late 1996, the ICARDA programme is bringing over 200 barley lines
to farmers’ fields to be jointly selected by breeders and farmers. The lines are highly diverse, including
landraces, élite lines, mixed varieties with and without good straw, small and large heads, in order to
explore the bounds of what farmers consider acceptable and what will actually produce.



● How should breeding be ‘sociotechnically
divided’ among farmer and formal
researchers?

● What are the organizational options for the
new breeding paradigm? 

● What is the cost-effectiveness of the techni-
cal and organizational alternatives?

Defining the comparative advantage of
scientists/farmers at different stages of the

breeding process
The results of PPB suggest that the involvement
of farmers in decentralized breeding can target
germplasm selectively for specific environments
more effectively than centralized breeding. This
precision results not just from farmers knowing
their own preferences, but also from having a
keen awareness of the agroenvironmental fac-
tors that determine a variety’s performance.
Will it be intercropped? On what kind of soils
will be it planted? However, it is not possible at
present to say how any given crop improvement
effort should define the optimal balance
between farmer and breeder input. It is unlikely
that a ‘recipe’ for determining this balance will
ever be forthcoming.

Instead, plant breeding for different environ-
ments needs to differentiate routinely, with
client participation, the various user groups
and agroecological niches to be targeted.
Numerous techniques for participatory ‘stake-
holder’ identification and needs assessment
(diagnosis) are available. The results supply a
profile of the social and biophysical environ-

ment, that incorporates local knowledge and
priorities. In PPB, this is an essential starting
point for setting breeding objectives, in combi-
nation with information about the genetic vari-
ability available, as well as the biotic and abiotic
stress in the target environment(s).

In the case of Rwanda (Box 11.4.1), the dis-
covery that farmers are well equipped to target
a range of germplasm led researchers to rethink
their own roles. Rather than focusing on refin-
ing the development of finished varieties, scien-
tists could devote their efforts to identifying a
diversity of ‘exotic’ varietal options (including
farmer and improved materials) and screening
these varieties for traits not readily amenable to
farmers’ own observation (Table 11.4.2). For
example, identifying genes tagged to specific dis-
ease-susceptible or antinutritional traits which
will be ‘invisible’ to farmers. 

The division of labour that developed in
Rwanda, was corroborated by PPB for beans in
Colombia. There, an experiment began with
joint farmer–breeder selection of parents and
F1 progeny. The resultant breeding population
was selected independently by breeders and
farmers. The farmer-developed lines tended to
have more attractive seed colours, patterns and
sizes, selected for a very demanding urban mar-
ket. However, several of the lines bred by farm-
ers also turned out to be susceptible to
anthracnose, a seed-borne disease which can be
devastating in cool wet seasons. Breeder-devel-
oped lines were more anthracnose tolerant and
higher yielding, but of inferior grain quality
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Box 11.4.5. Rainfed farming in India.
In India, a KRIBHCO Rainfed Indo-British Project, funded by the ODA and the Government of India,
has had remarkable success in marginal areas of Gujarat, Madhya Pradesh and Rajasthan in selecting
among pre-released and released lines with farmers who have generally never been exposed to
materials developed for neighbouring Indian states. Between 1992 and 1996, one variety of maize,
three of chickpea and two of blackgram were identified as being markedly preferred by farmers11. The
project is now asking whether such an approach is relevant to more favourable areas – particularly
where diversity may need to be expanded.

Table 11.4.2. Conceptualizing a new division of breeding labour.

Breeders Farmers

• Create new genetic variability • Help to create and select from initial genetic variability
• Make accessible a wide range of • Target for agronomic conditions

germplasm (local and exotic) • Target for socioeconomic circumstances
• Screen for key stresses ‘invisible’ to farmers • Screen large amounts of material for ‘minimum’ criteria



and lower priced. For future work, breeders con-
cluded that they should screen for a minimum
set of requirements to maintain varietal viabil-
ity, while farmers should screen for quality
characteristics12.

The question of whether the division of
labour developing in some crops is appropriate
for other crops requires further analysis of work
in progress. As a first step, the technical exper-
tise and limitations of each partner must be bet-
ter defined by sites and crops. For example, in
Rwanda, where bean farmers were exposed to
perhaps a 100 different varieties in a lifetime,
and where they regularly adjusted varietal mix-
tures for different soils, seasons and intercrop-
ping sites, their ability to extrapolate from one
site to another was not particularly surprising.
Yet in neighbouring Uganda, where most
women have screened only 10 or so varieties
during their farm career and where markets
demand a very narrow product, farmer screen-
ing of diverse lines on-station has yielded few
insights in initial PPB trials. So the question
‘What traits should breeders screen for, and
what can farmers best define?’ has to be consid-
ered with reference to the knowledge and expe-
rience of the client population.

Similarly, production constraints, farmer
expertise and relative success of conventional
breeding, should determine the stage at which
farmers are involved. Participation earlier in the
germplasm sequence does not necessarily mean
better participation. That is, crossing of materials
with farmers, rather than screening, for example,
at the F5 generation, does not necessarily assure
more farmer-acceptable material. Intense partici-
pation can be very time-consuming – and most
farm women (women being the varietal and seed
experts in many cultures) don’t need additional
activities to fill up their time. PPB practitioners
need to develop a better sense of the relative
gains in breeding as they relate to the timing of
participatory involvement. Only then can guide-
lines be sketched on ‘stage of involvement’ in this
technical division of labour.

In this respect, experience suggests that
selection for varietal traits that are highly sensi-
tive to G � E interaction may be more likely to
succeed in decentralized breeding with farmers
taking the lead. For example, a PPB study car-
ried out in three locations in Colombia showed
that adaptation of resistant materials to local

races of anthracnose in beans is highly variable
from site to site. Consequently, ranking in terms
of yield performance of the same set of varieties
differed significantly from site to site, as did
farmers preferences among these varieties.
Farmers in each site selected different materials,
instead of the one material which obtained the
highest yields on the average. In contrast, there
are varietal traits which are relatively stable
across different environments and of broad-
based or generic interest to resource-poor farm-
ers, examples are varietal earliness and plant
architecture. Early maturing varieties are of
enduring interest to resource-poor farmers who
need greater flexibility to manage their circum-
stances: 

● To obtain rapid turnaround on scarce land
and capital. 

● For early food supply in the new season after
a poor harvest.

● For late planting when lack of rain deci-
mated the early crop.

● To prolong the availability of fresh food sup-
plies (of green maize) when used in combi-
nation with regular maturing materials.

Maize breeding in eastern Africa, for example,
made gains in adoption by resource-poor farm-
ers, once on-farm researchers identified their
preference for early maturing varieties13. 

A potential division of labour in PPB may be
one which brings farmers into the identification
of breeding objectives; then assigns to breeders
leadership in identifying those traits that are
amenable to centralized breeding (i.e. G � E
insensitive); and to farmers, those which
require decentralized breeding (i.e. highly G � E
sensitive).

The questions of ‘which traits?’ and ‘which
stage of the breeding process?’ and ‘which farm-
ers should participate?’ must be analysed in
devising any PPB programme. Not all farmers
may be equally suited to join in, for a number of
reasons. Communities themselves recognize that
farmers may have different varietal expertise –
with these differences especially highlighted in
areas of varietal diversity. While women may be
generally known as seed selectors and storers,
many communities recognize important differ-
ences among women selectors. For instance, in
Rwanda, ‘seed experts’ tended to be those with
good land, access to manures and perhaps the
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extra labour needed to carefully tend the plants.
In contrast, ‘varietal experts’ emerge even from
among the poorest farmers and those fascinated
by varietal differences tend to be farmers who
constantly experiment. Both these ‘expert’ cate-
gories are distinguished locally from the general
female cohort.

Beyond expertise, different farmers have also
different needs. For instance, the poor may
heavily lean towards short cycle cultivars and
those that tolerate intercropping; the rich may
go for the highest cooking quality – regardless
of yield or time to maturity. A PPB programme
may have to represent these varied beneficiary
interests. So in choosing farmers, both expertise
and representativeness are issues in PPB pro-
grammes, and it is likely that there will be
trade-offs in trying to meet both aims. 

Defining organizational options
for decentralization

Site-specific divisions of labour between farmers
and breeders affect the organization of PPB pro-
grammes, but the experience of most case stud-
ies shows that testing has to be decentralized
early on. As even routine on-farm testing is
being curtailed in many national agricultural
research systems, the question of ‘how to
achieve decentralization’ must be placed at the
core of any PPB programme.

Relatively few PPB programmes have tried to
decentralize through existing formal research
or government structures. Government agrono-
mists, while often technically skilled, may have
little experience in working with farmers as
partners, particularly women farmers, and they
are rarely rewarded for listening and feeding
back information, rather than issuing concrete
research and extension recommendations.
Moreover, they are frequently biased towards
so-called progressive farmers who are easily
accessible. Scarce resources may discourage
them even more from venturing to communi-
ties located further afield.

To date, decentralization has worked most
effectively when adaptive testing is devolved in
two situations: when researchers have linked
with existing community focused groups, such
as NGOs14 and when researchers themselves
have catalysed the development of local farmer
research groups (such as the Colombia CIAL
case, described above). Several issues have to be
clarified when adaptive testing is devolved to
other organizations. The first occurs when mul-
tisectoral partnerships are established in any
kind of joint enterprise, and different organiza-
tions, including community groups, have vari-
ous goals and needs. A research programme
has to clarify diverse expectations from the out-
set: for example, who will contribute what
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Table 11.4.3. Participatory breeding programmes: potential evaluation criteria.

Functional perspectives

Production/impact enhancement Genetic diversity

• Number of farmer acceptable varieties • Genetic profile of farmer acceptable varieties

• Number of disease-resistant varieties • Incidence of landrace parents

• Absolute production gains • Number of farmer-acceptable varieties per site

• Rates of adoption • Extent to which new varieties are compatible

• Longevity – number of years farmer- with old varieties

selected varieties remain in use

• Extent to which different types of users are
reached: men/women, commercial/subsistence

Control/empowerment perspectives

Degree to which:
farmers’ skills are enhanced to more effectively cross/select themselves
farmers gain fuller access to wide pools of germplasm
farmers control local testing
farmers are involved in decisions on varietal release
farmers receive royalties on farmer-scientist developed varieties



labour and resources; by what parameters will
the programme be assessed; and who will have
rights to the germplasm identified as promising?
Such negotiations are always crucial but partic-
ularly so in the breeding arena where
Intellectual Property Rights (IPRs) for farmer-
breeders remain controversial.

The second issue that has to be clarified if
adaptive varietal testing is to be successfully
devolved, is quality control. What type of data is
achievable with farmer participation led by com-
munity groups? What type of data is actually
necessary to understand if a variety is farmer-
acceptable? Some researchers have suggested
that farmers need to be able to internalize
Western principles of experimentation if the
results of their research are to be credible to the
research establishment15. Others argue that
qualitative farmer assessments, if carried out rig-
orously, may be more predictive of ‘good adapta-
tion’ than precisely measured yield data. Given
such rationale, farmer evaluations should serve
as usable data for varietal release committees. 

The third key issue to effective decentraliza-
tion focuses on the service support sector. If
breeding is going to be decentralized, the struc-
ture of related delivery systems (seed, exten-
sion, credit) must also be decentralized.
Partnership in decentralization within the sup-
port sector will probably have to be sought both
within and outside existing public sector struc-
tures in many countries. With respect to seed
support per se, many PPB practitioners see local
seed systems as better equipped to handle PPB
products than the formal sector: varieties iden-
tified may be very site-specific and heteroge-
neous, and most current seed regulatory
frameworks have tightly defined ownership
rules – it is not clear where farmer breeding
efforts could fit in.

Assessing the benefits and costs of
PPB approaches

The adoption of PPB will ultimately depend on
its benefits and costs. This contribution ends by
raising issues related to assessment of the possi-
ble gains. Much rests on the following: 

● How the goals and benefits of a PPB are
defined. 

● The costs of the approach: to different stake-
holders. 

At least three types of goal guide participatory
breeding: some practitioners focus on produc-
tion achievements; some work mainly to
enhance varietal diversity among user groups;
and others put the greatest weight on shifting
control of the breeding process to communities
and other grassroots organizations. While these
goals of production, diversity enhancement and
empowerment are not mutually exclusive (and
some PPB approaches do try to combine several
at once), the design of a PPB programme will
reflect which goal is paramount. For instance,
groups focusing on community empowerment
might take the farmer breeding (not the formal
system) as their starting point and promote
breeding and selection protocols which are
transparent foremost for farmer-breeders. Those
with primarily a production focus might look for
widely adapted farmer-selected varieties, rather
than work toward a varied genetic profile.

Table 11.4.3 illustrates some parameters
with which different PPB approaches might be
evaluated. In practice, successful participatory
breeding will show positive indicators in all
three categories, with the relative emphasis
varying according to the primary goal. 

Direct cost comparisons of participatory
approaches are not available at present, nor has
participatory breeding been costed against con-
ventional breeding. The need to set up multiple
case studies to make cost comparisons was
agreed on in 1996 and is being carried out
through an international research effort. Cost
comparisons of PPB approaches in at least three
continents should be available in the next few
years. PPB is expected to reduce the costs of the
development and diffusion of new varieties. This
should happen in several ways: breeding pro-
gramme goals will be on target from the initial
stages, unacceptable varieties will be quickly
identified and eliminated; a greater number of
more useful varieties will emerge as farmers are
exposed to a wider range of germplasm. Some
practitioners also anticipate that initial diffusion
begins from the moment good material is recog-
nized: farmers take it and run.

There may be a cost–benefit ‘downside’ to
PPB which also needs to be examined. One might
ask whether breeding will have to be ‘doubly effi-
cient’, in order to develop materials for specific as
well as wide adaptation. Even within specific
locales, varieties may be appropriate only for one
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specific user group, such as women; but there
may be a number of other clients in need of new
germplasm. In thinking about how to measure
the efficiency of PPB, the various divisions of
labour and of organizational linkages (described
above) show that there may be different benefits
and costs for those participating in a PPB.
Different approaches may also deliver various
gains to non-participating beneficiaries. PPB may
be ‘participatory’ but this doesn’t necessarily
make it equitable, for example, ‘gender-neutral’
or ‘wealth neutral’. It is necessary to differentiate
the cost and benefits of PPB and conventional
breeding for different participants and end-users,
such as rural women and low-income urban
consumers.

11.4.5 The future

PPB embraces many of the vogue concepts in
agricultural research: enhanced impact in mar-

ginal environments, cost-saving, use and con-
servation of biodiversity, and benefits provided
to a greater range of user groups, especially the
poor. The initial decade of experimentation has
been extremely positive. As the first steps are
made towards institutionalization, PPB has to
become more targeted, and has to encompass
organizational issues as well as the breeding
process. Breeders no longer need to ask whether
farmers have knowledge important for formal
breeding: we know they do. Moreover, breeders
should be moving beyond the stage of simply
‘consulting farmers’ to face today’s challenges:
they should be defining the appropriate division
of labour between farmers and breeders for a
given objective in a breeding programme and
consciously developing new organizational
approaches suitable for participatory plant
breeding. Finally, an essential task is to define
how to involve farmers so as maximize the ben-
efits for a broad range of users. Such substantial
challenges may well realize substantial gains. 



11.5.1 Introduction

The spectacles through which I view the last 15
or so years of research in the field of agro-
ecosystem analysis are purely personal. Though
the views expressed here have been shaped by
many others, I have largely drawn from my own
experience to provide examples, focusing on the
farm and community levels, and emphasizing
participatory methods, where my interests lie. A
disciplinary background as an agronomist puts
a biophysical coating on my lenses.

I draw upon the work of others to establish
why the management of agroecological niches
within larger agroecosystems provides an
entry point for more ecologically sound agri-
culture. The first part of this contribution
demonstrates the need for agroecosystem
analysis, seeking to show that one ignores
agroecosystems at the peril of natural resource

degradation and pollution, of losing traditional
knowledge, and of missing opportunities for
innovation. I then explain what agroecosystem
analysis is. Brief reviews of the scientific tradi-
tions that formed agroecosystem analysis are
followed by an outline of the achievements of
its pioneers, a discussion of the problems they
encountered and recent advances to overcome
these. Finally, looking into the future, I see
agroecosystem analysis integrated with other
research tools, particularly stakeholder analy-
sis, to extend its utility. It will evolve from a
data gathering tool within a FSR context to a
learning tool within an action research con-
text. Tools for identifying stakeholders, eliciting
multiple perspectives of the agroecological
resource base, brainstorming alternative man-
agement options, negotiating concerted action
and tracking change are illustrated here, but
can only hint at what is possible.
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11.5 AGROECOSYSTEMS ANALYSIS: A SYSTEMS 
APPLICATION WITH A FUTURE?

Clive Lightfoot

Detailed descriptions of agroecosystems in the form of maps and transects are not enough. Future visions
and experimental models of more sustainable farming systems are not enough. Similarly, Venn diagrams
and linkage maps of stakeholders are not enough. But, linking stakeholders to a particular vision of
improved agroecosystem management and negotiating roles for each one might be enough if performance
indicators both for stakeholders and the farming system are regularly monitored.



Other important applications for agroecosys-
tems analysis are omitted. I expect strong devel-
opments in the field of GIS and agroecological
zoning, and in the field of ecological modelling.
Moreover, I believe advances in what is now
called ‘precision farming’ will continue to
explore linkages between these two. None of
these are elaborated here. However, even within
the narrower focus of an emerging action
research context, improved sustainability in
farming systems, the original rationale for
agroecosystems analysis, may be significantly
enhanced. The magnitude of the opportunities
will be influenced by the way local institutions
work together, and by the way local people are
able to involve themselves in policy dialogue. 

11.5.2 Why agroecological niches are
important

The active management of agroecological
niches means making the best use of the varia-
tion in natural resource endowment within an
agroecosystem. We are all familiar with the
small garden plots that surround homesteads;
the trees, hedges and grass strips that bound
fields, the watercourses and swamp areas that
dissect the landscape, the terraced plots on hill-
sides. These are the niches that bring diversity
to the natural resource endowment of any
landscape, and their destruction can lead to
resource degradation and pollution. Farmers of
traditional systems understand this.
Agroecological niche management was an
inherited strategy for ecologically sound agri-
culture. A number of recent successes described
in this contribution are built on these strategies.
Recent but limited research experience in
Ghana, Malawi and the Philippines suggests
that agroecological niche management does
offer an entry point to more ecologically sound
and sustainable farming. 

The destruction of agroecological niches
People destroy agroecological niches in both
favourable and harsh environments. In harsh
environments the destruction happens because
people are poor: in the face of increasing popu-
lations and limited resources, sheer survival
forces them to ‘mine’ their soils long after seri-
ous erosion has set in. Fallow periods are

reduced, rotations and crop mixtures give way
to continuous monocropping. Survival forces
them to deforest sacred groves, once protected
by tradition and social norms, for fuelwood. A
vicious cycle sets in as eroded soils silt up
streams and deforested spring lines dry up.
Almost unnoticed, parallelling the destruction
of agroecological niches, is the breakdown of
community cohesion and social capital. As
degradation deepens and rehabilitation costs
rise, it becomes more difficult for local people to
break this vicious cycle. 

Breaking ‘poverty cycles’ is not just a matter
of investments for agroecological rehabilitation
– bringing back the streams and forests – or
even investments in modern agricultural tech-
nology. Nor is escape just a matter of developing
markets for a more diverse array of biological
products. Reversal requires more. I am not only
thinking of the rebuilding of social organiza-
tion, institutions for local empowerment and
community spirit, but also the careful develop-
ment of markets and technologies.

I say careful because much of the destruc-
tion of agroecological niches in favourable envi-
ronments has been driven by modern
technology and market opportunities. When
used inappropriately, pesticides and fertilizers
pollute environments such as irrigated rice
fields, and damage human health1. Modern
technology also reduces agroecosystem diver-
sity. The landscape is homogenized to exploit
the economies of scale from mechanization and
monocropping, to satisfy markets that favour
large volume suppliers. Farmers clear, plough
and level large numbers of fields, fallows and
wetlands, to plant rows and rows of a single
crop. How many highly diverse wetlands have
been drained for cropping? More often than not
high external input monocropping is the kind of
agriculture promoted by government extension
agencies and supported by government policies.

Farmers in the Philippines have trans-
formed diverse agroecological niches including
ricefields, fish ponds, vegetable gardens and
orchards into intensive high external input
vegetable or pig operations2. Again it was their
own survival that motivated this destruction.
Farmers knew that in a few years they must
sell their farms for industrial development.
With no future in farming the pressure was
there to generate cash as quickly as possible.
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The salaried labourers on nearby industrial
sites provided a ready market for high priced
meat and vegetables. With no future, and the
need to make money quickly, it made sense to
seize the immediate market opportunity and
use modern technology to maximize produc-
tion. Fortunately, the short duration and small
scale of these operations meant that there was
little pollution or damage to human health.
The older and larger pig, poultry, or vegetable
operations surrounding most Asian cities are
more persistent and may be a long-term threat
to the environment. 

Learning from tradition
Much of the anthropological record of tradi-
tional farming illustrates how well farmers
understood the importance of agroecological
niches. Small plots were micro-managed for
food production and maintenance of natural
resources. Crops were planted into mounds of
ash in central African ‘Chitemene’ systems3.
Crops were planted into beds in Indonesian
‘Sorjan’ systems. Terraces were built for crop-
ping on Andean and Asian hillsides. We all
know that many of these systems could not
cope with the increasing demand for food from
rapidly growing populations. Shifting cultiva-
tion systems that had sustained small popula-
tions for centuries, now degrade many forest
areas. Too many poor people move in after the
‘loggers’ and crop for too long for any signifi-
cant forest regeneration to occur. While tradi-
tional systems have no place in today’s
agriculture, agroecological niches do. Farmers
in the densely populated district of Machakos,
Kenya have restored lands badly degraded 50
years ago by terracing sloping plots and inte-
grating stall-fed livestock into their farming sys-
tems4. As in Machakos, increased diversity in
agroecological niches underpins the success of
farmers in China operating mulberry
dyke–pond systems, farmers in Viet Nam oper-
ating vuon, ao, chuong (garden, pond, livestock
pen) systems and farmers in Indonesia operat-
ing Sawah Tambak rice–shrimp systems. 

Just like farmers, researchers have learned
from traditional agroecological niche manage-
ment. A traditional technique in parts of Papua
New Guinea involves the planting of food crops
on terraces formed between close planting of
Cordyline fruiticosa shrubs5. Many researchers

designing agroforestry systems and agricultural
technologies for sloping lands learned from this
tradition6. This is not to say that farmers have
nothing to learn from researchers; far from it.
Many farmers are operating in environments
estranged from their traditions. Degradation
may have changed the landscape, poverty may
have forced them on to land once considered
too poor for agriculture, or they may be immi-
grants from resettlement schemes or refugees.
Beyond these factors many biophysical
processes can only be understood using modern
scientific techniques and laboratory equipment.
Farmers have no knowledge of many of these
processes, especially those that they cannot see.
Indonesian farmers involved in FAO’s Integrated
Pest Management Programme did not know
that their ricefields harboured many beneficial
insects7. Once they learned this in ‘Farmers’
Field Schools’ they went on to reduce pesticide
application by 50% without yield loss. Farmers
in their thousands in Bangladesh, China and Sri
Lanka have emulated the success of IPM in
Indonesia. Farmers learning from researchers
and researchers learning from farmers about
agroecosystems have provided a route to more
sustainable rice farming.

Sustainability through agroecological
niche management

Attempting to improve the management of
more than one agroecological niche – the rice-
field in the case of IPM – was the challenge for
those working on designs of whole farm sys-
tems. Most of these entailed the integration of
many species in a diverse array of agroecologi-
cal niches8. One particularly complex form was
developed by Bill Mollison in what he called
‘permaculture’ systems9. Another involved the
integration of aquaculture into mixed farming
systems. Integrated aquaculture-agriculture
farming included animals, crops, vegetables,
trees and fish10. A modest attempt to quantify
the sustainability of integrated aquaculture-
agriculture farming systems involved case study
farmers for a period of 2 years in Ghana,
Malawi and the Philippines11. Modest though
this attempt was it provided new information
on the importance of agroecological niche
management for sustainability.

Rehabilitation of water resources in the
Philippines required the digging of ponds and
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trenches in ricefields to improve water control.
Fish and ducks were introduced into the farm-
ing system. Ducks were fed on ipil-ipil leaves
and rice bran while the fish were fed household
wastes and vegetable wastes; and the pond fer-
tilized with cattle and goat manure. In Ghana
and Malawi the farmers rehabilitated spring
lines and ‘dambo’ wetland agroecological
niches, introduced fish, vegetables and animals,
and recycled cattle manure, household waste,
weeds, tree leaves and crop by-products like
maize bran and stover. In each case sustainabil-
ity was measured using four indicators: 

● Economic efficiency being a simple cost–
profit ratio. 

● Agroecological niche capacity being the
amount of biomass produced. 

● Species diversity being the number of species
utilized.

● Bioresource recycling being the number of
flows of wastes recycled. 

Each indicator was measured before the experi-
ment began, to get a value for the existing farm-
ing system, and again 1 year later, to get a

preliminary value for the experimental inte-
grated farming system. 

Figure 11.5.1 shows the changes in sustain-
ability indicators after 1 year of experimenta-
tion in a four-way ‘kite plot’. In all the case
studies resource rehabilitation, increases in
recycling and wider species diversity pushed the
value of each sustainability indicator beyond
that of the existing farming system. Although
still unreported, subsequent participants in
these experiments recorded similar results. It
appears that rehabilitating water resources and
increasing recycling and diversity not only
improves ecological soundness but may also
improve economic efficiency. More detailed eco-
logical research conducted on the Philippines
case-study farm confirmed that, compared to
rice monocropping, the integrated farm delivers
higher scores in key ecological attributes like
species richness, functional agricultural diver-
sity (Shannon’s index), nutrient cycling (Finn’s
index) and harvest indexes. The integrated farm
scores lower, however, when it comes to net sys-
tem yield12 – you can harvest more from a well-
fertilized monocrop.
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We all know that farmers will not change
their farming systems for purely ecological rea-
sons. Just as we know they will not change their
farms purely to maximize yield. Farmers, partic-
ularly resource-poor farmers, will change their
farming systems to enhance food security. This is
what happened in Malawi. Cash was saved to
buy food because composts and pond mud substi-
tuted for purchased fertilizer in the production of
vegetables. More cash was earned because veg-
etables grown with water from the pond could be
sold at high prices during the ‘drought’. And,
more impressive still, households did not lose
their savings during the 1992–93 drought. Sales
from vegetables grown in their drying ponds
secured their food supplies13. 

The rehabilitation of ‘wetland’ agroecologi-
cal niches to conserve water resources has had
similar impact in other parts of Africa. In
Zimbabwe’s 1992 drought, households with
‘dambo’ gardens did not go hungry. Cash from
vegetable sales amounting to some Z$70.00
week–1 was used to buy maize. These house-
holds did not suffer malnutrition and so main-
tained high labour productivity. They also held
on to their capital14. One farmer reported that
‘Dambos and streams can mean an improve-

ment in the food security and self reliance of
communal farmers’15. Water conservation
through terracing and stream diversion in
Machakos, Kenya, prevented complete crop loss
where the second rains failed16. 

A need for agroecosystems analysis
Regardless of favourable or harsh environ-
ments, farming that degrades or pollutes nat-
ural resources and threatens human health is
no longer acceptable to society at large.
However, although it may seem obvious that
the diversity in agroecological niches conserves
both structural and species biodiversity, objec-
tive evidence for it remains limited. Similarly,
the notion that species and agroecological
diversity will increase income opportunities,
food security and sustainability is poorly sup-
ported. More and better evidence is needed.
While we know something about degradation
processes and techniques to rehabilitate
degraded agroecological niches, we know little
of the human and institutional management
requirements for change. It was the concern for
the ecological dimension of farming systems
and their sustainability that stimulated the
development of agroecosystem analysis.
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11.5.3 Agroecosystem analysis:
past and present

It was the search for sustainability which drove
the development of agroecosystems analysis in
the early 1980s. The case for it rests on the
hypothesis that agroecological niche manage-
ment contributes to sustainable farming. 

Scientific traditions
About 15 years ago one could find the term
agroecosystem in three different scientific tradi-
tions. The first is a ‘classification’ tradition in
which agroecosystem analysis was a technique
for characterizing and classifying agroecologi-
cal environments. Perhaps the most ambitious
expression of this tradition is the agroecological
zoning and mapping exercise undertaken by
FAO17. Modern tools like GIS and advances in
crop modelling offer increasing scope in this
classification. The second is the ‘ecological’ tra-
dition in which scientists focused ‘agroecosys-
tem analysis’ on the crop field. While they
recognized Bob Hart’s hierarchy of systems18

(1982 and Chapter 3.1) and indeed may have
worked at other hierarchical levels, their suc-
cess has been in understanding the ecology of a
field for the improved management of pests.
IPM strategies emerged from Peter Kenmore’s
and Miguel Altieri’s work at the level of the crop
field19. The third is the ‘farming systems’ tradi-
tion, and I focus on this here. 

Within the farming systems tradition agroe-
cosystem analysis has concentrated on the farm
and watershed level. The analysis has brought a
much needed ‘ecological’ perspective to farming
systems research, helping researchers under-
stand the wider ecological setting – again a
recognition of the hierarchy of systems. This
understanding was achieved by breaking down
wider agricultural landscapes into smaller
agroecological niches – the ‘land types’ of the
now familiar agroecosystems transect shown in
Fig. 11.5.2. Management of these niches was
further analysed through seasonal calendars
and causal linkages between the problems
encountered. A brief account of the achieve-
ments of this tradition in agroecosystems
analysis covers the work of Gordon Conway,
Percy Sajise and Terry Rambo20. 

Fifteen years of achievement
For the first time agroecosystems analysis pro-
vided farming systems researchers with tools to
help them understand the ecological dimen-
sions of farming. It has helped scientists look
beyond their disciplinary interest in the crop
field or the livestock unit and has extended sys-
tem boundaries to include a wider context of
natural resources – streams, rivers, forests and
grazing lands. The maps, transects, seasonal
calendars, flow diagrams and decision trees,
brought a new richness to the description of
farming systems. Unfortunately moving from
‘rich description’ to research questions and the
determination of systems properties of produc-
tivity, stability, sustainability and equitability
has proved more difficult. 

Even if moving from description to action
has proved difficult, the descriptive tools did
achieve another important goal by improving
communication between researchers and farm-
ers. The maps, transects and seasonal calendars
were easy for farmers to understand. Indeed, as
the practice of working with farmers improved,
and RRAs evolved into PRAs, farmers began to
draw the maps and calendars themselves.
Moreover, the use of local terms helped build a
common understanding between farmers and
researchers. Today, agroecosystem maps, tran-
sects and calendars can be found in the reports
of many community-based agriculture
research and development projects21. This
achievement is due, in no small measure, to the
work of the South-east Asian Universities
Agroecosystem Network, SUAN22. Established
in 1982 by six institutions from Indonesia, the
Philippines and Thailand with the support of
the East West Center in Hawaii and the
University of London’s Imperial College of
Science and Technology, the network now
involves scientists from Bangladesh, Cambodia,
China, Laos, Nepal and Viet Nam. In recent
years the International Institute for
Environment and Development in London and
Institute for Development Studies at the
University of Sussex, England, have spread the
use of agroecosystems tools in Africa and Latin
America. While agroecosystems analysis has
many achievements, its story is not one of undi-
luted success.
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Three problems
Even though agroecosystems analysis improved
researchers’ understanding of how farming
systems worked they found it difficult to use it to
identify improvements. Typically, PRA exercises
generate lots of visuals – maps, transects and
calendars – which describe how agroecosys-
tems are managed, but fail to identify directions
for experimentation or development. Lots of
information describing the farming system and
so what? I call this the ‘so-what’ syndrome. In
the absence of an informed link between
description and action, diagnostic procedures
have often been channelled by the commodity
or disciplinary interests of the researchers
themselves. The technologies tested in subse-
quent OFEs have tended to be a function of
researchers’ prior interests rather than
products of the agroecosystems analysis.

A second problem for practitioners I call
‘blinkers and blindfolds’. Many find it difficult to
see ways to improve farming systems within the
complexity of agroecosystems, they are effec-
tively ‘blindfolded’. Others fail to address the
whole agroecosystem. Their ‘blinkers’ only
show them a component like a forest, a ricefield
or a pond that is of special interest. As a result
impacts, good or bad, across the rest of the sys-
tem go undetected. Worse still, viable improve-
ments go unexplored because they impact parts
of the agroecosystem beyond the blinkers.

One further area of difficulty is ‘who partici-
pates’ in agroecosystems analysis. Often analy-
ses, even in so-called participatory appraisals,
are extractive with too little attention to their
use within the community itself. In the genera-
tion, interpretation and use of information
gathered in PRA exercises practitioners pay too
little attention to stakeholder representation.
This includes the ‘gender-benders’. Even
though most practitioners do recognize the
importance of gender they often fail to capture
the separate perspectives of men and women.
They condense stakeholder information, ‘bend-
ing’ perspectives into one type, usually that of
the man. Once differences are lost it is hard to
identify and reassert them when interventions
are being developed.

Recent advances for better practice
The last 5 years or so have seen some significant
advances in the application of participatory

research methods. Participatory appraisals are
giving way to participatory learning
exercises23. Many local stakeholders in these,
including researchers, engage in experiential or
action learning activities in which they learn
together. We have moved away from extractive
exercises by researchers to joint brainstorming
tools and investigation and analysis by local
people themselves.

Much of the impetus for this move to action
learning approaches comes from the utilization
of ‘systems thinking’ techniques in agricul-
ture24. Experience shows that methods are con-
text specific and must be adapted or re-invented
to fit each situation25. Participatory learning
approaches work best when groups of stake-
holders work together. Learning embraces the
different perspectives of different stakeholders
and innovation and change emerge from an
appreciation of multiple perspectives and from
negotiation between different stakeholders on
what to change and what innovations to test. In
recent years considerable effort has gone into
understanding stakeholder interactions and the
social organization of innovation26. This is in
part due to our realization that efforts failed
because we paid too little attention to the differ-
ent interests of the various stakeholders
involved27. Within a learning approach it is the
stakeholders themselves who use the tools to
better understand each other’s views and val-
ues. With greater understanding comes the
potential to act together. 

Agroecosystems analysis has advanced
through the use of analytical diagramming or
modelling tools for exploring interventions to
promote sustainability. Groups of stakeholders,
including researchers, brainstorm ways to
improve the sustainability of farming systems
using ‘bioresource flow models’. These are con-
ceptual diagrams depicting agroecological
niches, species captured or cultivated, and the
bioresources such as fodders, feeds, fuels, com-
posts and manures that flow between species
and agroecological niches. One such model is
shown in Fig. 11.5.3. It is a visual representa-
tion of an existing situation that the stakehold-
ers, including researchers, involved in its
construction, understand. Bioresource flow
models provide a useful tool for all to accumu-
late options to increase the sustainability of the
farming system. All ideas for future action and

At the Cutting Edge 369



experimentation in agroecological niche reha-
bilitation, diversification of species and increas-
ing recycling are visualized on the bioresource
flow diagram. Thus a vision of a more sustain-
able farming system emerges, and is common to
all stakeholders. How this is achieved is dis-
cussed in more detail in the next section.
Bioresource flow modelling can provide a link
between understanding agroecosystems and
subsequent action to improve the system’s sus-
tainability. This is illustrated in the following
examples.

In Cavite in the Philippines, brainstorming
using bioresource flow diagrams with farmers,

researchers and extensionists produced the
model shown in Fig. 11.5.3. Superimposed on
the existing situation, in thicker lines, are the
areas for experimentation. Thus a lowland
agroecological niche, sketched with thicker
lines, will be rehabilitated through the con-
struction of deep trenches and a small pond in
the rice paddy. The impounded water will pro-
vide dry season irrigation for the introduction of
taro and string beans and enough water to
grow fish (tilapia) in the rice field. New biore-
source flows, again shown in thicker arrows,
will see rice bran, household waste and live-
stock manure used to feed the fish; green
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manure to fertilize the ricefield; and rice bran
and ipil-ipil leaves to feed the newly acquired
ducks28. The impact on the sustainability of the
farming system when these changes were
implemented was shown in Fig. 11.5.1. The kite
plots there also showed similar impacts on sus-
tainability in Ghana and Malawi. These impacts
were achieved using models to brainstorm ways
to increase sustainability29. Brainstorming with
bioresource flow models in Mali on ways to
improve soil fertility management gave similar
results. Farmers started contour farming to
rehabilitate degraded croplands. Recycling flows
were increased through composting of crop
residues rather than burning crop residues.
Cattle were penned so that more manure could
be collected for use on crops. New species – fod-
der maize and dolichos – were introduced to
feed the growing number of stall-fed cattle30.

Action followed understanding in the exam-
ples presented, because changes in agroecosys-
tem management were linked to negotiated
and agreed roles for the different stakeholders.
The models allowed the perspectives of each
stakeholder to be seen and understood by all.
Brainstorming improvements to the agroeco-

logical niches allowed stakeholders, including
researchers, to learn from each other and
negotiate roles so that concerted actions could
follow. 

The importance of coupling agroecosystems
analysis with stakeholder analysis for the
achievement of sustainable farming has been
raised in several symposia of the AFSRE. Susan
Poats stressed this need in her summary of
papers on agroecosystems analysis at AFSRE’s
13th Symposium in Montpellier, France31. In
their paper to the Second European
Symposium, Niels Roling and Janice Jiggins
argued that without such a linkage ‘ecological
knowledge systems’, a necessary condition for
sustainable agriculture, could not be estab-
lished32. A similar plea was made by Ray Ison
and colleagues who called for iteration between
biophysical systems and human activity sys-
tems33. They state that more research in the use
of systems learning and process monitoring
methods is needed. Much of this discussion has,
however, been of a rather theoretical nature
and the next section proposes a practical course
of action for weaving together agroecosystems
analysis and stakeholder analysis.
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11.5.4 Agroecosystem analysis in a learning
and action research process

This part of the contribution uses recent
advances in action learning, agroecosystems
analysis and stakeholder analysis as a spring-
board for outlining a hypothetical process. The
proposed process enables multiple stakeholders
to engage in joint learning and action research
to guide the management of agroecological
niches towards more sustainable farming sys-
tems. It iterates between agroecosystems and
stakeholder analyses. To my knowledge such a
process has not been implemented as a whole,
so I cannot say it works, nor can I describe how
to weave the various tools together into a coher-
ent process. I can only illustrate each tool using
examples from very disparate sources. My illus-
tration will cover tools for: 

● Identifying stakeholders.
● Eliciting multiple perspectives of agroecolog-

ical resources. 
● Brainstorming alternative agroecosystem

management options. 
● Negotiating concerted actions for alternative

management. 
● Tracking change using indicators.

Identifying stakeholders
Identifying stakeholders uses a tool drawn from
the methods of rapid appraisal of agricultural
knowledge systems34. The stakeholder linkage
map shows all the key actors in the agricultural
knowledge system and the linkages between
them. In the case of agroecosystem manage-
ment such a map would show all the key actors
using, or controlling the use of, agroecosystems
and the linkages between them. Once a first
map is prepared each of the stakeholder groups
can be interviewed to obtain their perceptions
of the linkage map and to better understand
their motivations and interests. A deeper under-
standing of stakeholders and their interests also
informs the process of gathering multiple per-
spectives on agroecological resources. As we
learn who the different stakeholders are, so we
learn whose perceptions on agroecological
resources are needed. Thus we link the use of
stakeholder and agroecosystem analyses tools.

The stakeholder linkage map illustrated in
Fig. 11.5.4 comes from a case study in the

Philippines35. Here farmers were asked to
identify the main actors who provided them
with information about agricultural innova-
tions. As one would expect, farmers get most
of their information from other farmers and
even from farmers in neighbouring villages.
Farmers also hear from government and the
private sector technicians: in this case the pes-
ticide industry and a pineapple canning com-
pany looking to contract farmers to grow
pineapples. Knowledge sources are extended
through formal association with other farmers
who are linked to traders and salesmen. In
their turn these local level actors are linked to
national level institutions in the private and
public sectors.

Eliciting multiple perspectives of
agroecological resources

Enabling local stakeholders to communicate
and record their own categories of agroeco-
logical resources involves the use of maps and
transects. First the stakeholders themselves
need to feel comfortable with each other, with
the outside facilitators, and with the task at
hand. Second, stakeholders need to feel at ease
with the medium for recording the categories,
in this case a map. Finally, the idea of ‘agro-
ecological resources’ must be clarified. One way
to get started with this is to ask different stake-
holders to show each other places of interest
and importance to them. Once on the spot it is
easier to elicit names of plants, animals, soils
and water resources. After a series of visits a
local vocabulary builds up of place names, land
use names, and soils names from which names
for local categories of agroecological niches
emerge. After several visits to the field the
amount of information shared exceeds most
peoples’ memories. This is the point where
visualization techniques like mapping become
useful. These local maps communicate best
with local audiences. Communicating with
wider audiences such as policy makers or
research planners requires more formal repre-
sentations of local knowledge in maps and
transects.

Figure 11.5.5 compares the perspectives of
men and women on a common set of agroeco-
logical resources. The example comes from
Bumbaozio village in northern Ghana. Here
separate groups of men and women were asked
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to point out places of interest and importance
to them. The women walked to shea nut trees
and raffia palms – women’s crops used in cook-
ing and basket making. They visited the stream
that supplies water for the household and an
area of black soils which the women use for
plastering the house. On returning to the village
the women visualized what they had shown us
in a ‘map’. In contrast to the women who
showed us plant species the men walked us to
areas of land. ‘In this area we have such and
such soils on which we grow such and such’
they said. Because men are concerned with the
control and management of land it is not sur-
prising that their drawing of agroecological
resources looks more like a conventional map
than that of the women. 

Brainstorming alternative agroecosystem
management options

Bioresource flow models, an agroecosystems
analysis tool, can help local stakeholders,
including researchers, learn about more ecolog-
ically sound management options for agro-
ecosystems. These ‘conceptual’ models show
not only the local categories of land and water
resources or agroecological niches and species
in the farming system, but also the flows of bio-
logical resources (fodders, fuel, waste and by-
products) between agroecological niches and
species. These then are models drawn by farm-
ers of how they conceive their existing farming
systems – the niches they work, the species they
capture, collect or cultivate, and the wastes and
by-products they recycle. An illustration of a
bioresource flow model has been provided in
Fig. 11.5.3.

Learning occurs between the stakeholders
when they challenge each other to think of
ways to increase species diversity, increase
nutrient recycling flows, and improve soil and
water resource quality. It is easy to see in the
diagrams what species are present and discuss
what new ones could be integrated into the sys-
tem. All can discuss what biological resources
they have and how they can increase their use
through recycling. A more ecologically benign
balance of internal and external inputs can be
struck. All can discuss which agroecological
niches are degraded and how to rehabilitate soil
and water resources. In these ‘brainstorming’
sessions farmers can see how to save money

through the substitution of external inputs like
inorganic fertilizer with recycled internal inputs
like manure and composts. Farmers often chal-
lenge researchers to tell them how a particular
piece of land or water resource could be rehabil-
itated. Researchers are asked for their ideas on
what new species could be cultivated or what
commodities are in the market that they might
cultivate. The new ideas are draw in on top of
the existing bioresource flow model to produce
an ‘experimental’ model: a common vision of a
more ecologically sound farming system. Then,
moving from vision to action requires that we
switch from agroecosystems to stakeholder
analysis.

Negotiating concerted actions for alternative
management

The stakeholder analysis tool for negotiating
roles and responsibilities between the different
stakeholders or actors, is called the analysis of
linkage performance36. In this analysis differ-
ent stakeholders agree to provide each other
with different services. For example a
researcher may agree to provide germplasm
and diagnostic ‘help’ services; or a farmer may
agree to share his labour, experiences or
germplasm with other farmers; or an extension
worker may agree to provide training and
equipment; and so on. Agreeing on who will
provide what service and how each actor is
linked to another dominates the negotiation
process. Linking actors and developing criteria
through which that linkage can be assessed,
provides an incentive for people to work
together. Beyond an awareness of each other’s
contribution, key criteria will be the relevance
of each actors service, the accessibility of their
service and timeliness in their fulfilment of
their role.

The illustration of analysing linkage per-
formance comes from a rapid appraisal exer-
cise in the Philippines37. The exercise focused
on linkages between farmers and private farm
contractors. Their analysis of linkage perform-
ance is shown in Fig. 11.5.6. Here farmers and
private contractors assess each other’s roles.
Each actor makes the other aware of their role
or service. The farmer finds the proposal of
contract growing of pineapples promising, but
it is the contractor who chooses the farm to
participate. Arrangements are made to make
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time for each other and for accessibility of the
service. The outcome of the examination is
very positive. Farmers report that private con-
tractors are superior to government extension
agents. 

Tracking change with indicators
Learning and change are kept moving by track-
ing with sets of performance indicators.
Regular assessment of performance enables
stakeholders to change what they do, both in
terms of the roles they play and the agroecosys-
tem management options they test. People too
often trap themselves in roles they cannot per-
form satisfactorily. People too often keep using
technologies that degrade natural resources.
Indicators should at first address key questions
regarding performance targets or expectations.
Second, targets should be chosen so that they
provide information that guides management
decisions. Indicators for tracking change in
agroecosystem performance and stakeholder
performance are illustrated here.

The key questions raised by farmers in the
assessment of sustainability were: how much
more profit does the farm make for every dollar
invested? How much more productive is the
farm? How much more diverse is the farm?
How much recycling is going on? From these
questions four simple indicators emerged to
track changes in performance of the whole

farming system. Economic performance was
indicated through changes in profit–cost
ratios. Improvements in physical productivity
were indicated through changes in weight of
biomass produced from all enterprises.
Ecological performance was indicated through
changes in the number of recycling flows, and
number of species cultivated. Benchmark
values can be estimated for the existing farm-
ing system, recall can be used to assess perfor-
mance of past farming systems, and potential
values can be estimated for future experi-
mental farming systems. With the passage of
time changes in existing farming systems are
tracked. 

Estimates of these four sustainability indica-
tors from the Philippines illustrate what kind of
answers one can get38. These data, shown in
Fig. 11.5.7, are plotted for a time series of 4
years. A trend emerges over the years against
the background of wet–dry seasonal variation.
With few exceptions the farmer has steadily
increased the recycling and species diversity of
the farm. This, along with work on water reha-
bilitation has produced a steady rise, the
drought in the dry season of 1993 excepted, in
the productive capacity of the farming system.
Ecological soundness has improved constantly
and more often that not, contrary to conven-
tional wisdom, with increases in economic effi-
ciency.
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CRITERIA FOR ASSESSING PERFORMANCE

Linkage

F aware of TPM
commercial
interest, F
appreciates the
TPM’s resources
invested in
the linkage
(without
understanding
where the
hidden costs are)

TPM aware of F’s
needs for
economically
viable
attention

Farmer  ‘TPM’ private
farm contractor group

(linkage outcome: pineapple
contract production)

Awareness
of other
actor’s
service

F considers
TPM’s
proposal
very
promising

TPM
chooses
farms
with the
necessary
conditions
to guarantee
production

Regular,
following
crop-
growing
cycle

(as above)

F able to
access TPM
package as
it includes
credit +
marketing

TPM has
means of
transportation
for regular
visits to F

Interpersonal
communication

Good quality
brochures in
tagalog;
business-like
negotiation

F control
limited to
negotiating
terms of
contract

TPM initiated
+ controlled
via contractual
agreement
links set by
TPM

F is very
optimistic about
economic
prospect and
not aware/
concerned with
risk

TPM relationship
with F considerably
superior to GEA as
it includes credit
+ market
commitments
and regular visits

Relevance
of other
actor’s
service

Timeliness
of other
actor’s
service

Accessi-
bility to
other

actor’s
service

Communica-
tion medium

through
which link

is mediated

Linkage
control Remarks

Fig. 11.5.6. Philippines: matrix for analysing linkage performance. GEA, government extension agency.



Using indicators to track performance also
carries over to learning about working
together. Indicators for stakeholder perfor-
mance are derived from the criteria chosen to
assess roles defined for each actor linkage. So,
from the matrix for analysing linkage perfor-
mance we find relevance of the service. The
use to which the information was put, timeli-
ness of the delivery of services and access to
meet other stakeholders, might be three indi-
cators to start off with. The assessment of
stakeholder performance is undertaken to
learn, not condemn. Poor performance offers
opportunities to adjust roles. An ability to
learn and adjust roles quickly will be an impor-
tant asset in the rapidly changing institutional
environment. 

The following example of the stakeholder
analysis from the Philippines can be used to
illustrate how scoring of indicators for stake-
holder performance might work. Taking the
views of farmers about the government exten-
sion agent and the private sector scoring of rele-
vance, access and timeliness indicators might
end in a result as shown in Fig. 11.5.8. Farmers
thought the relevance of the contractor’s ser-
vice was very high and the timeliness of the
delivery of that service was also high but that
getting access to them was difficult. The govern-
ment extension agent scored rather poorly, with

little of the technical information they had to
give being relevant and usually arriving too
late. Although farmers rarely met the extension
agents, they trusted the agents and valued their
ability to link them up to other sources of infor-
mation. In a learning mode, this creates oppor-
tunities for re-examining roles and making
changes. 

In this section I have presented some tools
and some suggestions as to how they might
link together. I have not described a de facto
learning and action research process. In so far
as we understand such a process it would start
with the identification of stakeholders and
their gaining a mutual understanding of each
other’s motivations and interests. The process
would seek a deeper understanding of stake-
holders’ perspectives on agroecological
resources. We must recognize that it cannot be
a linear process. During the exploration of
agroecological resources new stakeholders
may be identified. Often, seasonal users of
agroecological resources, such as nomadic
herders, are not identified until one explores
these resources. Building on multiple stake-
holder perceptions the learning process moves
on to brainstorming alternative agroecosystem
management options. Again, which stake-
holders are around the table determines what
kind of options will emerge. New stakeholders
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are again likely to emerge during the phase of
negotiating concerted actions on alternative
management options. Iteration between stake-
holder and agroecosystems analysis tools
becomes essential. The learning action process
is kept moving through tracking change. It is
crucial that indicators for both farming system
performance and stakeholder performance are
monitored. What we learn through monitoring
indicators changes our ideas about the roles
each stakeholder plays. Recognizing that we
should change what we do or invite other
stakeholders in are useful results of monitor-
ing. Similarly, realizing that we should change
the technologies or practices we use to manage
agroecological niches is a useful result. Thus a
continuous learning and action research
process may evolve that contributes to the goal
of sustainable farming.

11.5.5 Conclusion: making a contribution

In this contribution I have argued that agroeco-
logical niche management makes an important
contribution to sustainable farming. Not only
has it sustained some long-lived traditional sys-
tems, it also forms the basis of modern intensive
integrated farming systems which give good
performance on at least some indicators of sus-
tainability. Agroecosystems analysis, particu-
larly recent advances in bioresource flow
modelling, can contribute to the development of
intensive integrated farming systems. Its contri-
bution, however, would be greater if agroe-
cosystems analysis were linked with stakeholder
analysis and the two embedded within a learn-
ing and action research process. Detailed
descriptions of agroecosystems in the form of
maps and transects are not enough. Future
visions and experimental models of more sus-
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tainable farming systems are not enough.
Similarly Venn diagrams and linkage maps of
stakeholders are not enough. But, linking stake-
holders to a particular vision of improved
agroecosystem management and negotiating
roles for each one might be enough if perfor-
mance indicators both for stakeholders and the
farming system are regularly monitored.
Linking agroecosystems and stakeholder analy-
sis within a learning and action research
process permits both dynamism and flexibility
in the transformation of existing farming
towards more sustainable systems. The pro-
posed process cannot get far without favourable
institutional settings and policies. The way local
institutions work together, and the way local
people involve themselves in policy dialogue will
be crucial.

Local learning for institutions and policy
Learning to work together requires more than a
change in the skills and attitudes of individuals.
It also challenges institutions to adjust their
functions and mandates to fit with others.
Involving wider sets of stakeholders in develop-
ing common visions and in negotiating agroe-
cological niche management will create new
opportunities for farmers, NGOs and govern-
ment research and extension services to work
together, and to link with other local stakehold-
ers like local authorities and banks. In a future
characterized by greater government decentral-
ization and privatization of agricultural support
services, skills in learning and action research
will be a great asset.

Learning and action research processes,
particularly bioresource flow modelling for
brainstorming on the improvement of farm-
ing systems, will widen the search for new
ideas and new sources of knowledge. The
process of negotiating who does what to real-
ize future visions of more ecologically sound
farming will bring a more diverse set of stake-
holders into play. But deciding who does what
will not happen automatically. Negotiations
facilitated by stakeholder analysis must define
the complementarity of skills and functions
across participants. Using performance indi-
cators like timeliness of service, accessibility
of service and relevance of service, for stake-
holders to assess each other would ease the
difficult task of forging local interinstitutional

linkages. The observation that such stake-
holder groups may encourage farmers to
make multiple simultaneous interventions
suggests that farmer adoption is not always
stepwise component by component. This
questions both the conventional wisdom of
farmer adoption, and the widespread T & V
extension process. Get the right stakeholders
together and change proceeds at a far greater
pace.

Speeding up learning and the action
research process, and engaging more farmers in
it, requires a larger and more diverse array of
stakeholders operating outside the ‘project’
mode. Staff from local universities, government
research and extension agencies, and local
NGOs need to link up with farmers in a ‘non-
project’ learning group. Learning groups cre-
ated and run by local stakeholders allow
farmers’ own experiences and outside informa-
tion to be exchanged. It is doubtful, however,
that wide-scale expansion could occur without
greater organization among the farmers them-
selves. A local learning group would better
interact with community organizations than
with individual farmers or even with small
groups. Creating opportunities for stakeholders
to come together will challenge them to sort out
their various roles. Survival will depend on
near-term tangible benefits. That farmers can
benefit is clear. Working together allows them
to spread labour requirements, especially for
rehabilitation activities, across members. One
farmer may never be able to dig bench terraces
but groups can. Groups can leverage access to
resources and markets. Importantly, groups can
enhance social cohesion as the following ex-
amples illustrate.

In the process of negotiating experimental
interventions, farmers in the Philippines had to
visit farmers of the neighbouring village as pes-
ticide runoff was killing the fish in their rice
paddies. As a group they managed to success-
fully negotiate with their neighbours a reduc-
tion in pesticide runoff. Agroecosystem maps
prepared by women’s groups in Ghana when
compared with those prepared by men’s groups
exposed a potential conflict. The men expressed
their intention to plant cassava in a ‘fallow’
area which the women, according to their map,
used to gather grasses for weaving baskets.
Exposing potential resource use conflicts allows
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them to be resolved before they threaten social
cohesion.

Decentralization and privatization may
provide some motivation for government
research and extension agencies, universities
and NGOs to participate in non-project local
learning groups. A 1997 article by Steven
Biggs suggests that professionals in these
institutions who have formed the right
alliances and coalitions will have a consider-
able advantage over others39. Local learning
groups may have a better chance at leverag-
ing policy as coalitions than farmers or their
lobbyists. Such groups generate many ideas
about policy when brainstorming future
visions of more sustainable farming systems.
These ideas could inform policy makers on
policies that work and perhaps more impor-
tantly on those policies that do not work. One
much talked about instance is that of land
tenure policies acting as disincentives for
owners and tenants to plant trees or build
other soil conservation structures. 

Local learning groups, as coalitions involv-
ing government and university researchers,
could have better leverage on research policy
than NGO lobbyists. Crucial gaps in the knowl-
edge of researchers are exposed in the brain-
storming sessions. These often involve
rehabilitating obscure agroecological niches
and minor crops that researchers have no man-
date to address. Women farmers in Shoshong,
Botswana, who exposed knowledge gaps in the
rehabilitation of ‘molapo’ water resources, in
the selection of multipurpose trees for planting
in crop headlands, and in leguminous forages
for overseeding hillside grazing areas remain
ignored – policy insists that scarce research
money must be spent on staple food crops40.
Engaging local people in policy dialogue may be
of special value in decentralized government
settings.

Sustainable farming systems
I have shared my personal views on the impor-
tance of agroecological niche management for
sustainable farming within complex, diverse,
integrated systems. I hold this view not only
because of the evidence presented here; but also
because micro management of many agroeco-
logical niches is something that resource-poor

farmers do better than operators of large mod-
ern ‘farms’. Moreover, it could provide an
instrument for the alleviation of rural poverty.
The agroecological niche management route to
sustainable farming also makes sense when one
remembers that dismantling of complex diverse
integrated farming systems into simple high
external input single enterprise operations
threatens sustainability. Such simplification
threatens not only species and habitat biodiver-
sity and flexibility; but also the knowledge base
that makes both risk management and system
evolution possible. Oversimplification of farm-
ing reaches beyond cropland to threaten fallow
land, forests and water bodies as well. Wetlands
have been drained for cropping and mangroves
turned into shrimp ponds to the detriment of
both resource-poor farmers and the environ-
ment. But that was in the past. In future it will
be less easy for profit and production to come at
the expense of poverty and environmental
goals.

Understanding why farmers cannot pursue
‘sustainable’ farming systems will become
increasingly important41. We already know
that farmers will not pursue species and habitat
biodiversity strategies for their own sakes. These
strategies have to pay. We know that the bene-
fits from diversity in terms of income and food
security only go so far. We see all around us that
they do not go far enough for resource-poor
farmers struggling to survive. As governments
realize the cost of poverty and environmental
destruction to national economies, ways will be
found to make investments. Unfortunately, I
think we still do not know enough about sus-
tainable farming systems to make the right
investments. The narrow base of research on
complex, diverse integrated farming systems
means that we can conclude little with confi-
dence. This is disappointing. The sustainability
indicator work in Ghana, Malawi and the
Philippines suggested that there is no necessary
trade-off between ecological and economic
objectives. If such findings are repeated, getting
resource-poor farmers into sustainable agricul-
ture will not be a matter of welfare.
Agroecosystems analysis, within a larger learn-
ing and action research process, can make a
contribution. Through my spectacles it is a sys-
tems application with a future.
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11.6.1 Setting the scene, research
background and research programme

Setting the scene
A private mineral water company wanted to
avoid increases in the level of nitrates in its
water by bringing in preventive measures on
the farming practices in its catchment area – an
area entirely dominated by agriculture. Recent
changes in farming systems (cultivation of pas-
tures, development of maize crops, increased
fertilizer inputs) seemed to be the major cause
for an increase in nitrates. Pollution did not yet
exist as the nitrate levels were still far below the
European minimum standards, but the eco-
nomic activity of the water company could be
prejudiced if water quality deteriorated due to
increasingly intensive cropping practices.

First some facts. The catchment was a rela-
tively clearly bounded area of about 5000 ha
with diverse soils. There were some 40 farmers
involved; dairy and cereal companies and farm-
ers’ professional organizations with annual out-
puts of 60,000 hectolitres of milk and 8000
metric tons of cereals. The mineral water com-
pany is an important employer with 1500 staff,
the main employer in this rural area and a
leader in its market with sales of 1 million bot-
tles each year. The case is unusual compared to
many classic environmental problems, due to:

● The constraint arising from the targeted
nitrates level (10–15 mg l�1).

● The restricted area.
● A ‘polluted’ party prepared to help the ‘pol-

luters’ curb nitrate leaching.

In order to stop increases in nitrates the com-
pany asked the French National Institute for
Agricultural Research (INRA) and the local
Chamber of Agriculture to identify solutions.

Research background
In 1988, the company producing mineral water
(Vittel) formulated a request that was to be the

starting point for a research project1. The ques-
tion put to the INRA research team by the com-
pany was: Which changes in the farming
systems can slow up the increasing level of
nitrates in water draining through the upper
layer of the soil, and how can these changes be
introduced? There were strict constraints from
the outset: no pesticides were to be used, and a
nitrates level lower than 10 mg l�1 in the soil
solution under the roots was to be achieved.

The problem was reformulated by
researchers from the INRA department working
on Agrarian Systems and Development (SAD):
under what conditions can local agriculture
develop when subject to new constraints
regarding groundwater quality? The question
was addressed by a programme using action-
research principles. The scientific organization
of the programme and its basic hypotheses are
summarized here.

The research programme
The research undertaken by INRA (Fig. 11.6.1)
is based on three principles taken from systems
modelling and constructivist theory: 

● The holistic aspect of complex systems.
● Identification of interrelations between

actor-groups. 
● The action-research approach, with actor-

groups and researchers integrated in the
process of research and change. 

The project involved two branches of knowl-
edge which need to be associated. The first
branch concerns the biotechnical and eco-
nomic mechanisms responsible for nitrogen
output from local agriculture. The simulation
models generated were based on these mecha-
nisms. The second branch of knowledge is the
result of a collective approach to action-
research involving all actor-groups, including
the researchers themselves.
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11.6 WATER QUALITY, AGRICULTURAL PRACTICES AND CHANGES IN FARMING
AND AGRARIAN SYSTEMS

J.P. Deffontaines, J. Brossier, M. Barbier, M. Benoit, E. Chia, J.L. Fiorelli, M. Gafsi, F. Gras, 
H. Lemery and M. Roux.

In this case, one major peculiarity is that while the request for changes (and therefore the funds needed for
them), was made by a company, the changes involved other parties who were not attracted to them, possi-
bly did not even want them, and who were obviously not interested in funding the research.
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The general structure of the programme is
based on an agrarian systems model, linking
the land with the farm operators and their
activities. The hydrogeological, technical and
socioeconomic aspects of the problem, together
with their changes and interactions are consid-
ered, and the negotiation to be established
between the various actor-groups involved is
clarified. A diagram identifies these main com-
ponents (Fig. 11.6.1).

Conclusion
Since several scientific publications present the
research project and the main findings, the pur-
pose of this contribution is to emphasize two
aspects of this research. First we will highlight
the key role of spatial organization in systems
research, especially for environmental ques-
tions. Second, we will present a participatory
approach (action-research) as a means of reach-
ing a compromise between conflicting parties.

11.6.2 The spatial organization of farming
activities

The scientific objectives of the SAD department
of INRA can be described as the analysis of
development processes through study of the
relationships between the historical, technical
and social factors involved, on different organi-
zational levels, in activities connected with agri-
culture and the rural areas. Spatial analysis is
integral to meeting these objectives. In this con-
text, a rural area is a geographical entity; a
complex and changing structure of which the

farmer is an integral part. Spatial issues have
changed over time, as have the analytical meth-
ods and tools for examining them. There are
two key roles for spatial factors:

● Their introduction into the analysis of the
technical and economic functioning of
activity systems on the farm level.

● The description and comprehension of the
spatial organization of both farm activity
and other activities carried out in an identi-
fied geographical area, by connecting up
spatial structures and activity functions.

These two roles were adapted to the research
programme on water quality.

An area for managing water quality was
identified, the water catchment area

In connection with the monitoring of changes
in water quality incurred by changes in crop-
ping systems, agronomists and soil scientists
raised the following questions:

● What changes in cropping systems and
farming practices can be observed?

● Can nitrate transfers be modelled in a rela-
tively precise way, and can the agronomic
input parameters of these models be speci-
fied?

● Do these models allow the effect of the
changes in farming practices on groundwa-
ter quality to be simulated?

Two spatial scales were selected, the crop
field and the water catchment area

The crop field is a portion of unbroken land
which has the same plant presence over a pro-
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Table 11.6.1. Number and results of nitrates leaching measurements 1988–92 on main plant cover types in
Vittel catchment.

Number Average Standard
Plant cover measured (mg NO3 l�1) deviation

Forest 5 2 –
Hay field 9 19 14
Permanent pasture 18 31 25
Temporary pasture 3 28 –
Lucerne 13 23 8
Winter wheat 27 46 25
Winter barley 27 46 25
Oil seed rape 8 120 52
Spring cereal 8 28 20
Maize 28 126 77



duction cycle and on which the farmer practises
the same crop management sequence. It is the
best definition of a basic unit of the biotechni-
cal system for nitrates production. However,
studies of the soil have shown that the circula-
tion of water, and thus of nitrates, does not
respect field limits, especially when the soil and
climate conditions are favourable to lateral
draining. The catchment area of local water
sources is the geographical entity in which
water quality is determined. This enables verifi-
cation that cropping patterns and management
sequences do actually have an effect on the
quality of groundwater. The nitrate level of
these sources is solely dependent on the leach-
ing mechanisms produced in the soils.

A model for determining water quality within
a catchment area was built

Several methods were used to determine the
relationships between cropping systems and the
nitrate levels beneath the roots (samples came
from 65 representative crop fields). Balances
between nitrate inputs and outputs were calcu-
lated for several farm field patterns using the
BASCULE indicator2 (Spatialized Nitrogen
Balance of Farm Cropping Systems). Porous
ceramic cores allowed changes in the quality of
the water beneath various plant covers to be
monitored. 

A study of 17 sources3 demonstrated that it
was possible to model the degree of concentra-
tion of nitrates levels in each crop field within
the water catchment area, by taking on one
hand the average rate of the water drained from
the preceding crop of each crop field, and on the
other hand the surface allotted to this crop
within the catchment area. The concentration
of nitrates in the soil solution beneath the root
layer depends greatly on how the soil is used.
The highest rates can be observed beneath
maize and oil seed rape, the lowest rates

beneath lucerne, meadow or grazed pastures
and beneath forests (Table 11.6.1).

Inclusion of types of soil in the model
A GIS was used to model the change in crop
systems, enabling the data furnished by soil
scientists and agronomists to be reconciled. The
permanent pastures are localized on imperme-
able clay soils and on soils that are stony on the
surface and impermeable deep down
(Lettenkohle and Ceratites layers) and near vil-
lages. These pastures are less common and have
made way for rotating crops especially maize
and oil seed rape. For example, we noted that in
one of the catchment areas covering 144 ha,
the percentages of land use in 1970 and 1991
generally indicate an intensifying trend which
has resulted in an increase in the level of NO3 at
the source from 30 to 50 mg l–1 (Table 11.6.2).

Inclusion of hydrological functioning of the
catchment area

Surface hydrological functioning is highly
dependent on the topography of the soils, their
hydric and hydrodynamic properties, and where
they are located. The combination of these dif-
ferent aspects furnished a simplified diagram of
surface draining patterns.

Choice of cropping systems within the
catchment area

Analysis of the positioning of cropping systems
highlighted the effect of two crucial factors in
the choices farmers make as to soil use:

● Type of soil.
● Distance between crop fields and farm build-

ings.

The proportion of the total farmland managed
by each farmer that fell within the catchment
area (in this case 11 farmers) identified those
farmers responsible for the largest portions of
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Table 11.6.2. Areas (in %) occupied by main plant covers in 1970 and 1991. 

Plant covers 1970 1991

Permanent pasture 38 10
Lucerne 12 8
Cereals 39 48
Peas and spring crops 11 –
Oil seed rape – 14
Maize – 20



the area and allowed the calculation of an
‘involvement rate’ for farmers expressed by the
ratio of farmland within the catchment area to
the total area of the farm.

Making the case for a water ‘terroir’
Changes in the quality of water from a catch-
ment area are a result of the crop pattern
dynamics and farming practices used in that
area. Spatial correlation between detrimental
cropping systems and the water catchment
areas is relevant for tackling the problems 
of regional groundwater pollution4.
Management of the cropping systems used
within a water catchment area is the key to
water quality. How can individual farmer deci-
sions, rational on the farm level, such as
ploughing in a lucerne crop, be reconciled
with the logic of catchment management
which must limit this detrimental practice to a
very small proportion of the catchment area?
Can the water catchment area not be consid-
ered as a water ‘terroir’? In a given physical
environment (soil and climate), farmers are
using farming practices in fields (cropping sys-
tems) which define the quality of the water
resource in the catchment area. The farmers
feel involved in the catchment area to a
greater or lesser extent according to the per-
centage of their land which lies within the
catchment area (involvement rate). Improving
the quality of water in these water ‘terroirs’
implies collective management and probably
recognition of a new function for farmers: as
co-producers of water quality. 

11.6.3 Modelling the water catchment area
for its coherent management

The aim of modelling was to apply knowledge
acquired in the various scientific domains to
create land organization models which main-
tain sustainable agriculture while reducing
nitrates leaching as much as possible. The
basic idea was to ignore the current bound-
aries of the land belonging to each farm and to
consider large hydrological units of the catch-
ment as management units. While this
abstract approach distanced us from the real
constraints involved in managing the land, it
did provide a benchmark for comparison with

real situations that come up during the succes-
sive stages of ad hoc land reorganization (land
consolidation, exchanges, land concentration
and restructuring). This benchmark should
also pinpoint the aspects needing more
detailed work and suggest land forms, layouts
and structures, all of which contribute to pro-
gramme objectives. 

A methodological sequence was proposed in
order to construct this model. Its underpinnings
were the spatial entities significant for the prob-
lem in hand. A large hydrological unit in the
perimeter was studied, together with the distrib-
ution of soil types, substratum fracturing and
morphological characteristics, which define soil
use. A production system is designed which
realistically weighs the trends affecting the cur-
rent systems; increases in land used, the exten-
sive management of portions of land, together
with effective management of the dairy herd.
The system designed also incorporated the rec-
ommended technical specifications. The aim is
the organization of the land contained in a
hydrographical catchment area that corre-
sponds to a hypothetical farm, with headquar-
ters located in a village, which implements the
chosen production system elements, and the
functioning of which follows a set of rules
which result from knowledge acquired during
the research programme.

This abstract approach to spatial organiza-
tion should not be construed as a technocratic
procedure for restructuring activities. For the
actor-groups or stakeholders in land manage-
ment, it facilitates discussion of the coordina-
tion of activities under the environmental
constraints which are new to them.

11.6.4 Modelling, a participatory approach
and action-research

Action-research
Action-research combines an intention to
change and a plan for research. Each action-
research project is specific and it is difficult to
define a standard model. In this case, one
major peculiarity is that while the request for
changes (and therefore the funds needed for
them) was made by a company, the changes
involved other parties who were not attracted
to them, possibly did not even want them and
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who were obviously not interested in funding
the research. The Vittel case of action-
research is the result of a research plan formu-
lated by a team and the desire of one
stakeholder to change the activities of others5.
A crucial point was to involve all stakeholders
in the action-research. 

Various operators were involved in this
action-research. Three institutions commis-
sioned and financed the research and two, the
project managers – INRA and a subsidiary of
the Mineral Water Company (Agrivair) –
defined the framework for the programme, and
were directly involved in it. Various committees
and teams were set up during the research pro-
gramme. These allowed negotiation and arbi-
tration, as well as the management and
improvement of research performance:

● Research Management Committee: to deter-
mine responsibilities and activate research
groups, fix priorities, manage the contacts
and negotiate with various partners.

● Contract Steering Committee: to bring
clients and project managers together to
ensure that the programme was carried out
in accordance with the contracts.

● Scientific Committee: composed of scholars
not involved in the research programme, for
scientific protection and openness. 

Scientific protection ensures that pressures from
the clients are not an obstacle to either the sci-
entific process or scientific progress. Scientific
openness is there to diversify the disciplines of
the team, to specify scientific issues and find
new ways of achieving scientific collaboration.

The ongoing negotiation between the vari-
ous actors and partners covered:

● The programme: content, deadlines, part-
ners.

● Pollution limits and the identification of the
geographical area of the research.

● The conditions and specifications.
● Pollution limits (constraints and pesticide

constraints).

The role of models in systems research work
and action-research

Le Moigne pointed out, in 1990, that model-
ling can be analytical (cartesian) or systemic6.
It is systemic if the actions and interactions

are intentionally modelled as a project, the
teleological project of the person responsible
for the model being essential to it. In 1996,
this idea was taken up by Dent, for whom the
main function of soft systems models is to cre-
ate debate and discussion about an agreed
area in development, by providing indicators
that point to possible outcomes of alternative
actions7. 

The Vittel research required collaboration
between agronomists, economists, an exten-
sionist, several farmers and the company, for
building and analysing farm models. It
involved simulating the nitrates constraint in
the farms, defining new and adapted produc-
tion systems, studying the consequences of the
changes proposed for farm functioning and
profitability, and suggesting possible terms of
negotiation between the mineral water (MW)
company and the farmers. The linear program-
ming models used incorporate the data avail-
able on the harmful effects of certain farming
practices, the programming output indicates
the practices that should be used and gives
information about their performance. The
models enabled pertinent questions to be posed
on the nature of the nitrates constraint and
what this means for the farm (role of dairy-cow
grazing for example).

Management economists elaborated mar-
ginal productivity curves for nitrates based on
milligramme increase or decrease in relation to
the nitrates constraint (see Fig. 11.6.1). Such a
curve is the typical fruit of collaboration
between agronomists and economists, and is
based on the connections between fertilization
practices, N balance readings per hectare and
nitrates loss under the roots measured by
porous ceramic cores. At the threshold level
requested by MW (10 mg l–1), each mil-
ligramme drop in nitrates is extremely costly to
obtain. There are possible solutions, but they
require considerable improvements in manage-
ment: drastic changes in production systems,
strict crop management and the improved
development of products.

These models, elaborated jointly by
researchers and farmers, have been used in a
participatory approach to open up negotiations
between the different stakeholders. Using sce-
narios from the current situation and possible
future situations that are sufficiently credible,
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discussion elaborated the sensitivities and the
challenges involved and aspects requiring clari-
fication. From a concrete point of view, the
debate between the farmers, MW and the
researchers, stimulated by the marginal cost
curve of the nitrates and the constraint thresh-
old, underlined the interests at stake in the
negotiations between the farmers and the com-
pany: the scope of change expected of the farm-
ers, the level of support that the company
must/can contribute, and so on. In this case,
since these models were used to promote dia-
logue, the preparatory work in model specifica-
tion, stakeholder participation and the
discussion the results stimulated are all more
important than the model results themsleves. 

The difficulties inherent to this time-consum-
ing approach should not be minimized, because
the means proposed by research may be inoppor-
tune. In this case not all the farmers involved
were willing to participate in the process.

11.6.5 The results of interdisciplinary
research on agriculture and water quality

The research as an aid in the water quality
negotiation

The project is a good example of the transpos-
ing of research knowledge required to cope
with a specific question not usually encoun-

tered by farmers: the pollution of groundwater
by fertilizer residues. The issue was the conse-
quences of their practices on a criterion – water
quality – which is beyond the normal knowl-
edge of farmers. They are not involved in water
production and do not feel responsible for its
quality, nor do they spread nitrates but rather
what they perceive as organic and mineral fer-
tilizers for their own objectives.

The notion of the marginal productivity of
nitrates introduced by agricultural researchers
and economists working together, in contact
with their partners in the field, enabled two
worlds to meet up: one using the criteria of
water quality (particularly nitrates content)
and the other more usually involved in produc-
tion factors, particularly costly inputs such as
mineral fertilizers or undesirable intermediate
products such as liquid manures. Negotiations
between these different categories of actor-
groups were made relevant for all the stake-
holders through a modelled simulation of the
situation. 

The research team designed methods and
models which are in fact procedures, in this
case for the arbitration of mineral water quality,
which facilitated the collective invention of
solutions. The method can be generalized to
other situations involving the management of
natural resources.
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Table 11.6.3. Research tools used in the three systems under study.

1988 1989 1990 1991 1992 1993 1994 1995 1996

Water quality monitoring — — — — — — — —
Soil map – — – – —
Tectonic studies — —
Water circulation in the soil – — — — —
Monitoring cropping – — — — — — — — —
Porous ceramic cores – — — — — — — — —
Laboratory work; mineralization – — –
Measuring residual N in fields - - - - - - - - - - - - - - - - -
Composting experiments – — — — — — —
Green fertilizer trials - -
Monitoring dairy cattle grazing - — –
Forage monitoring – — — -
Farm interviews - -
Farm analysis and monitoring — — — — — — —
Information system – — –
Economic simulations – — –
Sociological interviews – – – — —

—, Full year of involvement; -, half a year of involvement; --, intermittent involvement.



Systems research: goal-oriented researchers
and stakeholders interacting

This mineral water example demonstrates the
relevance of the model building hypothesis of
systems science. To deal with the complex issue
raised by MW and the farmers, the research
team proposed a system to reduce nitrates while
developing efficient agriculture. Study and
monitoring of this elaboration process require
tools and methods which, although not
unusual in research, imply the interconnection
of several disciplinary points of view and of sev-
eral levels of investigation: from porous ceramic
cores to the development of ‘clean’ farm prod-
ucts and action-research that involves actor-
groups and researchers in the process of
knowledge elaboration, the MW research pro-
ject has numerous interrelated facets. Given the
often contradictory interests of the various
partners involved, this implies the flexibility to
adapt the research as it evolves.

The contribution of research is not to solve
an incompletely identified problem – to prevent
the increase of nitrates in water bodies, even
though this has been requested, but to help
properly identify and formulate the problem:
where do the nitrates come from, who is respon-
sible for the increase, which practices need
modifying?8 The solution cannot be ‘invented’
by the research, it is produced collectively by the
creation of new relationships and organiza-
tional innovations connecting the stakeholders
and by drawing them together. Such innova-
tions are not easy to realize because of the influ-
ence of a multitude of endogenous and
dynamic factors.

An outdoor laboratory linking fields
of knowledge

Setting up a research field of enquiry led to the
definition of a land area as an outdoor labora-
tory. In addition to the knowledge acquired
through the research, the very presence of sci-
entists helped to deal with a water quality prob-
lem with many ramifications. The situation
proved difficult for the scientists at times due to
the novelty of the tasks they had to handle.
Indeed, their work had to produce knowledge at
various levels of observation using a variety of
disciplinary inputs to describe, measure and
understand the phenomena involved, and,
practically in parallel, the work had to define

new practices that could be proposed to farmers
to produce a level of nitrates not higher than
10 mg l–1 and using no pesticides.

The first lessons that can be drawn are on the
ways in which a hydrographical unit can be
defined; in this case a land area supplied with
water from a spring (the water basin) to be pro-
tected by the practices which farmers use to
manage their fields. Researchers had to find ways
to link two fields of knowledge. First, this meant
the detailed understanding of the ways in which
their hydric, chemical and biochemical properties
could affect the nitrates levels in the soils, requir-
ing the use of many complementary techniques
that were themselves often completely novel. The
heterogeneity of the geological substratum and
the soil cover, and the need to measure the effects
of farming practices at the scales of the crop field,
the farm and the small water basin, led the
researchers to multiply the sites and observation
levels in order to connect up biophysical phe-
nomena with the farming practices. The techni-
cal, economic and social dimensions of these
practices had to be defined and analysed in detail.
Techniques used ranged from conventional inter-
views and agronomic measurements supplied by
farmers to participatory research. 

11.6.6 Conclusions: analytical and systems
sciences: no longer at loggerheads

A large number of disciplines were used in the
research, corresponding to the three subsys-
tems presented in the diagram showing the
interdisciplinary structure of the research pro-
gramme (Fig. 11.6.1). 

Each discipline used its own tools and ana-
lytical models: Table 11.6.3 shows the diverse
set of research techniques used, most of which
study one aspect of the problem and are
strongly analytical. It is clear that the systems
approach did not dispense with the tools fur-
nished by the hard sciences such as hydrogeol-
ogy, soil science and agronomy. These different
techniques serve to develop knowledge that is
authoritative in the individual disciplinary
fields. This authoritative knowledge is backed
up by five postgraduate theses that have been
defended in different disciplinary fields, and by
20 articles in peer reviewed publications. The
majority of these deal with scientific fields
other than systems science. It is contrary to
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our way of thinking to oppose systems science
and analytical science, often caricatured as
reductionist. Opposing holistic and reduction-
ist approaches does not bring progress since
the holistic approach is necessarily reduction-
ist itself. A phrase of Pascal might be our
motto: ‘I cannot know the whole if I do not
know the different parts, neither the parts if I
do not know the whole’. The interdisciplinary
approach is the key point – the desire to inter-

connect these different sciences in an
approach which addresses the varied and
interconnected aspects raised by the overall
problem. The interaction across disciplines
benefits from a vision in terms of a system and
from addressing the interfaces. In a nutshell,
this is epistemology – a state of mind, and it
underlines the importance of the integration
of research and development with the stake-
holders involved.



Chapter 12

The Future of Farming Systems Research

Mike Collinson and Clive Lightfoot

12.1 THE FARMING SYSTEMS
RESEARCH (FSR) PROCESS – THE

ORIGINAL APPROACH

Research efficiency is an important idea and the
difficulties of linking research to the market have
long been acknowledged, even outside agricul-
ture. The origins of FSR in the late 1960s and
early 1970s coincided with a major study of
1000 manufacturing companies, the study
report stated: ‘For each product that succeeds in
the market, a typical manufacturing company
generates 58 new product ideas. After business
analysis seven of these generally reach the devel-
opment stage. Of these seven, six are eliminated
during development, testing or commercializa-
tion. Almost 75 percent of new product expenses
(and thus the work of eight out of ten develop-
mental scientists and engineers) are devoted to
projects that will not be justified in terms of com-
mercial success’1. The early purpose of FSR was
to improve efficiency by increasing the relevance
of research programming and research findings
to smallholder farming. It was a purpose
prompted, at least in part, by independence from
colonial rule for an increasing number of devel-
oping countries. And, in part, by popular predic-
tions of food shortages and famine in many
developing countries.

Much early FSR was the result of the addi-
tion of a social scientist, usually a farm econo-
mist, to the research station complement of
natural scientists. It was an addition which
became associated with a shift to on-farm
experimentation (OFE) by station agronomists,
in part in response to the clear contrasts

between farmers’ circumstances and research
station circumstances spelled out by the social
scientists. By the mid 1970s on-farm research
(OFR), incorporating FSR and OFE and almost
always mounted from research stations, had
crystallized an approach with two roles:

● To identify how research station recommen-
dations could be reshaped to better fit local
farming systems.

● To identify key problems limiting production
that could be addressed by informed agricul-
tural research to help set a more relevant
station agenda.

Early FSR followed a consistent operational
sequence: (a) description: to describe and
understand the system; (b) diagnosis: to iden-
tify key problems; (c) design of experiments;
(d) testing through implementing experi-
ments; and (e) evaluating the results: either to
reformulate station-based recommendations
or to plan a further cycle of experiments or
transfer recommendations to extension. The
diagnosis used farmer surveys, some formal
but increasingly informal, and generated
hypotheses about how recommendations
might be adjusted to fit the farmers’ system.
Diagnosis also identified general leverage
points in the system, usually labour bottle-
necks, some of which could be addressed by
agricultural research. In the early OFEs, as
Stroud and Kirkby described in Chapter 4,
agronomists carried their designs, manage-
ment and analytical methods off the research
station, essentially using farmers’ fields as sites
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more representative of climate and soil condi-
tions under which they operated. Soon farmer
practice was adopted for the non-experimental
variables, initially these were ‘typical’ prac-
tices to avoid uncontrolled non-experimental
variables creating a new source of variation.
At the same time researchers’ understanding
of farmers’ evaluation criteria began to be
used for the analysis of results.

This early paradigm was a sequence of
activities essentially within the aegis of the
research services. Early efforts were usually
implemented on an ad hoc basis, often when
influential individuals were persuaded to have
a look at the process, rarely as a commitment
to institutionalization. Organized programmes
to disseminate and institutionalize FSR in the
context of OFR also began in the mid 1970s.
Since these early days practice has evolved
radically and with it the role, scope and poten-
tial of FSR.

12.2 MILESTONES IN CONCEPTS AND
PRACTICE FROM 1970

Nine improvements and potential improve-
ments stand out as milestones in the evolution
of the FSR process and in its application. These
have, perhaps, been the most important factors
in the reshaping of best practice. They underpin
a contemporary FSR process that offers greater
flexibility in both organizational options and
promotional strategies, important to widening
its use. One or two of these milestones, however,
have also confounded the role for FSR, confus-
ing both practitioners and development man-
agers, and perhaps inhibiting wider support for
its adoption.

12.2.1 A wider conceptual framework:
the systems hierarchy

The hierarchy concept has greatly enhanced
awareness of different levels of activity, particu-
larly above the farm, and the need for cohesion
across them. Though not yet commonly used,
the hierarchical framework has a great poten-
tial to improve the orientation of development
efforts. Shared ownership of a common hierar-
chical framework can improve partnerships

across international, national and local bodies,
guiding subsidiarity and helping to reconcile
the perspectives of decision makers operating at
different levels and in different but interacting
hierarchies.

12.2.2 Merging physical and human factors
in characterization

Within such a framework characterization, and
indeed the full range of systems methods, can be
clearly linked to hierarchical levels and can
address both natural and economic systems. The
proponents of human groupings have long been
at loggerheads with the traditional zoning school
focused on climate, soil and production
potential2. The fact that global databases on
human characteristics are less developed than on
climate and soils has inhibited reconciliation.
However, perhaps accelerated by growing confi-
dence in the link between poverty and environ-
mental degradation, human characteristics are
now drawing increasing attention. Aiding recon-
ciliation is GIS, a revolutionary technique. The
superimposition of digitized spatial databases
allows the pattern of existing human activities to
be juxtaposed on the pattern of physical poten-
tial. Such juxtaposition conjures up novel ideas
on the spatial dimensions of development strat-
egy and associated policy measures. For example
the easier identification of populations which can
best be helped by new infrastructure and market-
ing initiatives, or, at the other extreme, which
should be encouraged into urban areas because
they occupy fragile environments of low agricul-
tural potential. There is an ongoing effort to rec-
oncile natural and socioeconomic parameters at
the international level, with a focus on natural
resource management3. 

Yet internationally derived solutions to devel-
oping country problems are increasingly rejected
as patronizing. They contradict the partnership
ethic now widely advocated. The principles of
participation can be applied at all levels of the
hierarchical framework. Experience teaches that
ownership by all stakeholders is a prerequisite if
a new intervention is to be acceptable and suc-
cessful. Although broad socioeconomic patterns
can be developed from available or easily con-
structed global databases they are essentially
rough proxies for the more detailed human
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groupings required for operational effectiveness.
Moving down the hierarchical scale is best
achieved through partnerships with interested
countries that provide the input needed to define
local domains. Such a partnership strategy
would allow an iterative approach to reconcilia-
tion between physical and human characters at
an operational level, and a sequential approach
to the coverage of developing countries.

12.2.3 Insights into diagnosis of problems

Simon Maxwell’s 1986 article4 questioned the
value of developing technology for a farming sys-
tem likely to have changed before the targeted
technology was available. His criticism carried
particular weight when the focus in FSR was on
programming the local research station. The
new emphases on multiple sources of technology
and menus of options for farmers have muted his
point. Yet the idea of system evolution remains
important. Low research efficiency has largely
been caused by prematurely thrusting land
intensification practices at farmers with a need
for improved labour productivity. Even now ‘low
yield’ as a problem is a common output from
superficial diagnosis. This clumsy determination
of relevance has lowered the credibility of gov-
ernment research and extension services in the
eyes of rural people. Despite agricultural
researchers, and more recently environmental-
ists, stridently anticipating increasingly scarce
land, the economic threshold which shifts
resource-poor farmers from extensive to inten-
sive methods is dictated by their own judge-
ments, not by outside rhetoric. That threshold
generally occurs at much higher population den-
sities than commentators believe, particularly
where market access is weak. Recent work, for
example at the International Institute of Tropical
Agriculture (IITA)5, has reinforced both market
access and population density as drivers of inten-
sification and has taken an important step
towards more insightful choices of technology.

12.2.4 Rapid and participatory rural
appraisal

Illiteracy and the lack of farm records pre-
clude easy data capture on small peasant

farms. The escape from the inflexible, expen-
sive, formal collection of questionnaire-based
quantitative survey data for modelling farm
households was a tremendous breakthrough
in process. At the same time the costs of infor-
mal diagnostic surveys, eventually called
rapid rural appraisal (RRA), were relatively
low and coverage potential encouragingly
high. Qualitative understanding has been
legitimized in anthropology for many years
and more recently in soft systems analysis cir-
cles6. The final step in the evolution of infor-
mal methods for interacting with local
communities came with the advocacy and
practice of participation under the leadership
of Chambers7. It has been widely adopted in
the 1990s, particularly by NGOs in their work
with communities. Biggs’8 classification of
‘extractive’, ‘consultative’, ‘collaborative’ and
‘collegial’ methods helped clarify the degree of
participation. Early informal diagnoses, car-
ried on in the survey tradition, were perceived
as ‘extractive’, or at best ‘consultative’, by
participatory advocates. As interest surged,
participatory rural appraisal (PRA) joined
RRA and participatory methods ranging from
consultative to collegial became important
diagnostic and evaluative tools in the portfolio
of FSR practitioners. Participation itself has
evolved9 over the last decade as it incorpo-
rated more and more from the experience of
participatory development10. This evolution,
however, has taken off within NGOs and
international research leaving national
researchers behind.

12.2.5 Multiple sources of technology

The early convention that OFR was essentially
an interaction between the research station and
local farming systems it served, was overthrown
by Biggs and Clay in 198111. They pointed to a
variety of alternative sources of technology
that could be tapped for local farming systems.
These included results from other research sta-
tions in similar ecologies, and communities fur-
ther along the development continuum which
had already managed the pressures now engag-
ing the local system in question. Multiple
sources opened up best practice in FSR, poten-
tially revolutionizing its role in development.
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12.2.6 Wider sources of farm improvement 

Crops dominated the improvement strategies of
early FSR work. A livestock component and the
study of crop–livestock integration was the first
widening of improvement for smallholder farm-
ing. This was soon followed by the addition of
aquaculture into so-called integrated systems.
Concerns over fuelwood and deforestation
expanded the sources of farm improvement to
include agroforestry. With the re-emergence of
market access as a key factor for development,
the introduction of cash crops onto small farms
as a development tool is regaining popularity.
Assessing the repercussions of a new enterprise
on an existing system requires the same under-
standing as assessing the repercussions of a
new technology. The farmers’ approach to
adoption will usually follow the familiar pat-
tern; a small-scale trial to minimize disruption
to an established means of livelihood, and then
expansion if judged successful. Here again is a
widening of the role and scope of FSR, bringing
it closer to the role of farm management in
Western agriculture, but working at the system
rather than the farm level.

12.2.7 Embracing ‘exogenous’ variables

As we saw in Part II of the book, even the early
conceptual frameworks for FSR acknowledged
the key role of policy, and the need for appropri-
ate mandates in the major enabling services
such as banking, credit, marketing, input sup-
ply and extension, for influencing farmer
behaviour. They also acknowledged the value of
FSR output for policy formulation and for guid-
ing strategy in enabling services. However, the
typical FSR niche within the research services
was too ‘thin’ a platform for influencing either
policy or service mandates. In terms of public
service, research is usually one division of an
executive ministry with few links to policy mak-
ers, often even policy makers within the min-
istry itself. Research fights its own corner for
resources, a corner often under considerable
political pressure for poor performance. FSR
remains a novelty, its niche has typically been
as a project, often with ad hoc sites in a few
selected locations, and often driven by the donor
community. Finally, and against this back-

ground, an increasingly broad scope is claimed
for a farming systems approach, sometimes
embracing the whole agricultural development
process. This accumulation of factors, and the
contradiction between claims and practice, has
threatened FSR’s credibility and inhibited its
progress. 

A strong, recognized and acceptable in-
country platform is the sine qua non for FSR to
move beyond its original role in research into
wider farm improvement, policy and the orien-
tation of the enabling services. The hierarchical
framework has clarified the huge ‘distance’
between decision makers at the national and
national institution levels, and farmers. In this
context the farming systems development ini-
tiative from the Food and Agricultural
Organization of the United Nations (FAO) has
laudably sought to broaden the FSR platform.
The liberation of ‘best FSR practice’ from its role
as an extra stage in the formal research process
does offer new organizational opportunities.
But promotional strategies used to broaden its
applications must carefully weigh claims on
scope and the current status of FSR in the
country, and address those opportunities for
widening its platform which can also
strengthen its credibility.

12.2.8 Research at aggregated hierarchical
levels

Economic impacts have long been dealt with at
an aggregate level, using production and price
information. To date, however, economists have
not consistently examined higher level impacts
by aggregation from farm-level data. This failure
is reciprocated by the lack of success in formu-
lating policy at the national level to accommo-
date the diversity in local circumstances. There
is a major ongoing effort to solve the mathemat-
ics of the aggregation problem. When solved it
would allow better disaggregation of policy
effects and better estimation of aggregated
effects of local change. Further stimulus to
research at the wider scales of the hierarchy
has come from the increased interest in the sus-
tainability issue. There is a high demand for
research on the effects of changed activity on
farms and in communities at the level of the
watershed, the landscape or ecosystem, as well
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as the impact on biodiversity. As mentioned by
Stroud and Kirkby this has drawn in new dis-
ciplines; particularly ecology with a focus on
diversity and natural resource management,
and geography with both a physical dimension
in terms of soil and water, and a human
dimension in population and social dynamics.
Both these disciplines work on process at
higher levels of the hierarchy and, like eco-
nomics, value a link with FSR as a source of
grassroots information. They should not, how-
ever, be considered as within the scope of FSR
itself.

12.2.9 Stakeholder analysis

Both the hierarchical framework and the aggre-
gation issue have helped raise awareness that
different stakeholders exist and they often have
different perspectives on agricultural develop-
ment. Stakeholder analysis is a tool to identify
stakeholders and understand their varying per-
spectives. Gender is an important dimension
here, often analysis indicates that men hold
very different perspectives than women.
Stakeholder analysis also provides an entry
point for reconciling conflicting perspectives or
negotiating a common position on farm
improvement. Its future value is assured by the
way the contemporary literature witnesses the
growth of local conflict as pressures increase on
access to land and water. 

Each of these nine milestone innovations of
concept and process is an important contribu-
tion, or more accurately, a potentially impor-
tant contribution to contemporary best practice
in FSR. Their adoption is as yet modest and at
best piecemeal. This is explored more fully here
in our examination of four outstanding issues
in FSR and its application. 

12.3 THE SCOPE OF FSR

Chapter 1 earmarked the scope of FSR as an
issue and it has resurfaced several times
throughout this book. It has been claimed that
confusion over scope has blurred FSR’s role and
distracted from its application and institutional-
ization. Indeed, one hears research managers
and new staff struggling to articulate what FSR
actually is. A significant part of the FSR con-

stituency has difficulty in relating to issues that
appear far removed from what concerns them
on the ground. Four factors seem to have com-
bined to make scope an issue:

● Rapid evolution in concept, process and
method in FSR.

● Proliferation of constituencies for a range of
systems applications in agricultural R & D,
some of which are closely identified with
FSR.

● Confusion from professionals, often out-
siders, wanting either to contribute to devel-
opment theory or to test new, often
sophisticated, methods, using FSR as a vehi-
cle to the household level.

● Institutionalization that has occurred in FSR
has usually been within the narrow man-
date of the research services.

Experienced people in FSR feel that the move-
ment has lost its momentum. We believe this is
due to a coincidence of two factors; criticism of
the weak performance of FSR capacity created
for adaptive research and the simultaneous pro-
motion of FSR to a wider role in development.
Weak performance in the narrow, closely
focused role of adaptive research is certainly a
poor recommendation for an enhanced role
and this coincidence threatens the credibility of
FSR as a whole. As the nine milestones suggest,
there has been rapid evolution in concept,
process and method in FSR, and this has out-
paced the ability of practitioners to refresh their
training and absorb new ideas. This failing has
been exacerbated by their lack of grounding in
systems concepts and methods during formal
professional education, perhaps the Achilles’
heel of FSR. Many other reasons contribute to
the loss of momentum: negative promotional
strategies have often sought to discredit, rather
than build on, what exists. Early FSR itself fell
into this trap. Condemning existing research
recommendations created barriers to its accept-
ability in the research establishment. Many
participation advocates were similarly scathing
about FSR. They perceived, and continue to
perceive, participation as a replacement for,
rather than an improvement of, the FSR
process.

While FSR originated in the field it has, over
the last 15 years, been distracted by profession-
als and academics with their own horses to
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ride12, one of the many attempts to impose
innovations in development processes from
outside. False trails, many created by outside
academics wanting to demonstrate what is the-
oretically desirable and methodologically possi-
ble, have exacerbated the problem, widening
the gap between theory and what is opera-
tionally practical. There are historical examples
of the promotion of over-sophisticated
processes such as the ‘have tool will travel’
mentality of American universities with linear
programming in the 1960s and 1970s and the
touting of full-blown economic surplus models
for priority setting in national agricultural
research systems in the 1990s. Outsiders often
know ‘what is best’, but with little understand-
ing of the inside circumstances ‘what is best’
may remain irrelevant – like classic agricul-
tural research recommendations evaluated on
the wrong criteria.

Early FSR methods were essentially a
response in the other direction, agricultural
professionals recognized that their ‘Western’
conceived tools did not cope with three charac-
teristic circumstances of developing country
smallholder agriculture:

● Large numbers of farmers.
● Small absolute benefit levels, even from sig-

nificant improvements on the very small
farm units.

● Low numbers of professional agriculturalists.

Our concerns about FSR stepping beyond the
boundaries of practicality in the context of rela-
tively weak developing agricultural institutions
are elaborated in discussing the quality of con-
temporary FSR practice below.

Perhaps the most confounding influence on
FSR has been the growing demand for research
at wider scales in the hierarchy. Much of this
has arisen from the long-standing effort, par-
ticularly among academic development econo-
mists, to aggregate economic models from the
household to national levels. This research on
methods has associated itself with the FSR
movement because of its potential to con-
tribute at the household level. More recently it
has been paralleled by similar interest from the
disciplines of geography and ecology also seek-
ing roles at wider scales in the course of the
assault on natural resource degradation. A
problem identified at a higher level in the hier-

archy will only occasionally be endogenous to
a single farming system. The Vittel case in
Chapter 11 is a good environmental example.
Deteriorating water quality was identified at
the level of the water-catchment area, the
cause was the externalities from farming prac-
tice across the catchment. In this case the solu-
tion sought was a compromise on farm
performance for the benefit of a stakeholder
with catchment wide interests.

Policy, particularly at the national level and
usually even at the local level, has a very
diverse impact. Changes influence many differ-
ent farming systems often in different ways,
and the perceived national interest, as well as
the interests of stakeholders in commerce and
the enabling services, will carry considerable
weight in the outcomes. In a hard operational
context it becomes almost cavalier to claim
that FSR can ever drive policy. Informing policy
is another matter, and here of course FSR can
make an extremely valuable contribution.
Links through the hierarchy feed FSR practi-
tioners with information to aid farm improve-
ment, and, in return, feed development
managers with local information to improve
the trade-offs in decisions on policies and insti-
tutional strategies which themselves seek to
influence farmer and community behaviour.
The fundamental reorientation of policy and
institutional strategy, as the introduction of
FSR has itself demonstrated, will usually be a
long-term process. That should not compro-
mise short-term farm improvement within the
existing environment. Policy and strategy
change will help immediate farm improvement
when it can be achieved in the same time-
frame. This will usually be limited to small
changes in institutional operating procedures
which facilitate the introduction of improve-
ments identified for a specific farm system.

Research higher in the hierarchy involving
applications over wider scales must deal with
spatial aggregation, wider stakeholder diversity
and the national interest, none of which are
within the operational scope of FSR. Jiggins has
published two interesting statements, which,
taken at face value, conflict. First; ‘Engagement
with method and process in turn has led us to
recognize that we cannot, as agricultural pro-
fessionals, limit ourselves anymore to the crop
system, or to the farm system. We are having to
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deal with systems on a larger scale’13. Second;
‘When moving up from the farm in aggregation
we must be careful not to be swept away by the
relatively painless generalization that this
allows. Remember, just as the farming system
aggregates farmers’ perspectives losing any one
of them, so further aggregation loses perspec-
tive of any one farming system’. These two
statements can be reconciled through the linked
levels of the local/global hierarchy. It is impor-
tant to have competent agricultural profession-
als making decisions at all levels, but it would be
dangerous to assume that a farmers’ perspec-
tive, and indeed a farming systems perspective,
can survive aggregation. FSR is an essentially
operational process with a focus on the farming
system and community levels in a systems hier-
archy, and with useful by-products for decision
makers on policy, and in enabling institutions,
at higher levels. 

Even within the operational boundaries of a
focus on the farm system the scope of FSR has
expanded significantly with far reaching impli-
cations. The multiple sources of technology
concept broke the link between the local
research station and local farming systems and
shifted emphasis to the identification, rather
than the development, of new technologies. It
has potentially liberated the FSR process both
from its niche in research institutions, and from
its controversy with the scientific establish-
ment. More recently the sources of farm
improvement embraced by FSR have widened
beyond technology in the strict sense, to include
new enterprises with a market, and opportuni-
ties to add value through local processing or by
local group action. Conventional farm manage-
ment has always handled these wider sources.
Including these in FSR suggests that it can be
seen as a farm management approach in cir-
cumstances where the masses of very small
farmers preclude cost-effective face-to-face
advice. Here improvements must be identified
for significant groups of farmers at the system
level. Again, its early (and largely continuing)
niche in research institutions has inhibited the
broadening of FSR horizons in farm improve-
ment. Both multiple sources of technology and
new enthusiasm for market linkages through
new cash earning opportunities reduce depen-
dency on research for a home and open other
options for institutionalization.

The increasing complexity of the conceptual
framework adopted in FSR and the proliferation
of academic interest, for one reason or other,
has blurred operational practicalities for the rel-
atively unsophisticated institutions available for
its implementation. FSR has lost momentum.
Field practitioners feel lost in the vast scope of
the local to global systems hierarchy.
Development managers look sceptically at its
performance and question its credibility in
adaptive research let alone wider roles.
Nevertheless, if FSR is to survive in the future,
ways to meet demands for new and better farm-
ing systems will have to be found. Governments
and donors aim to improve the management of
natural resources, aim to improve rural liveli-
hoods and FSR practitioners will have to decide
what contribution they want to make towards
these aims. In thinking about their contribution
FSR will be challenged to redefine its scope. We
must look to those practitioners with a foot in
the theoretical camp to articulate new concepts
and methods to meet these.

12.4 POOR FSR PERFORMANCE – THE
QUALITY ISSUE

The second crucial issue identified in the open-
ing chapter was slow institutionalization.
Though this is analysed later in this section it is
important to a discussion of the low quality of
FSR applied in the field. Supported by the donor
community FSR made inroads into public
research services in the late 1970s and 1980s.
During this process institutional characteristics
emerged which called for changes well beyond
the horizons of FSR. These characteristics are
responsible both for the slow adoption of FSR as
a process in public institutions, and for its poor
performance in the field.

● The science-driven culture in research insti-
tutions.

● A top-down, control culture in enabling ser-
vices.

● Alien curricula in higher agricultural educa-
tion.

Efforts to change these began, again almost
exclusively through donor support. However,
much of the learning in these projects occurred
among the expatriate technical advisors and
not among their local counterparts. So, the
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knowledge gained from hard lessons learned left
at the end of the project leaving little behind. A
valuable and increasingly prominent role was,
and is, being played by the participation move-
ment. Its advocacy and practice of empower-
ment of the poor is a direct challenge to all
three of these circumstances, but also, in many
countries, has opened up a wide gap between
NGOs and government services. 

The contribution of the participatory move-
ment has not, however, been without its short-
comings. Demand for PRA training soon
outstripped the supply of experienced practi-
tioners. The gap was happily filled by ‘consul-
tants’ prepared to train people in techniques
they had learned from books or picked up from
a week of training. While many people learned
to go through the PRA steps few grasped the
concepts, attitudes and behaviour necessary to
do it properly. Beyond the friction between gov-
ernment and NGOs, poor performance in imple-
menting FSR is most often a function of the
general malaise in the public services of many
developing countries. Poor performance is by no
means unique to FSR, it generally permeates
public service functions. Even capable and con-
scientious individuals are demoralized by the
frustrations of timid leadership and stagnant,
under-resourced institutions. 

The universities are often no exception but,
beyond the poor conditions for staff, there are
shortcomings of the curricula based on
Western agriculture and a disciplinary culture
giving allegiance to American and European
journals also rooted in the West. Graduates are
poorly equipped to understand the circum-
stances of farming in their own countries and
often prefer to insulate themselves from the
realities of small farmers. Even those who move
into fieldwork do not have the motivation or
methods to understand smallholder farming,
the conceptual foundations to absorb innova-
tions in techniques or indeed the access to the
publications where such innovations are to be
found. Anandajayasekeram’s account of the
progress made with bringing farming systems
concepts and methods into university curricula
in eastern and southern Africa over the last
decade in Chapter 8 suggests patchy and
uneven progress. Much more effort is required
here if the necessary revolution in culture, per-
spectives and practice is to begin. A better bal-

ance of effort between the development of new
concepts and methods and capacity building for
good practice in the field is urgently needed. It is
an area where developed-country universities
can assist when they are prepared to meet the
real needs of the institutions they work with,
rather than pursue their own predispositions.

12.5 PARTICIPATION AND FSR

There is no doubt that ‘participation’ and
‘empowerment’ are currently much more
attractive ideas in the eyes of the donor commu-
nity than FSR. As noted in the introduction in
Chapter 1, donor funding, still searching for a
cost-effective approach to smallholder develop-
ment, has shifted from FSR, a hero of the
1980s, to participation and empowerment, new
gods of the 1990s. As with FSR, participation is
represented by an increasing number of
acronyms: FPR, PRA, PTD; most of these are
flag flying, some re-labelling, others emphasize
different dimensions in process. What is often
forgotten is that farmer participation was one of
the founding principles of FSR. Indeed, ‘giving
voice to farmers’ was the early slogan of FSR.
Moreover, we should not forget that most of the
development in participatory methods occurred
within FSR projects trying to enhance the par-
ticipation of farmers in their work. For some
FSR practitioners participatory research is
purely a natural evolution of their pursuit of
farmer participation within FSR. For others,
notably donors and participatory development
advocates, the goal of participation is empower-
ment. While this goal is much more fundamen-
tal than improving farming systems, it is also
more abstract and more political. As with the
community development movement in the
1950s and 1960s, being abstract it needs vehi-
cles to move from principle to practice.
Agriculture has provided one vehicle among
others, like health, to which the participatory
principle has been applied. However, regardless
of labels, for best practice in farm improvement
FSR needs to embrace farmer participation
more fully. 

In his contribution John Farrington
expresses the view that: ‘FPR-E is an approach
to the development of technologies (embracing
diagnosis, screening, testing, verification) that
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meet farmers needs. As such it is equivalent to
FSR-E but utilizing a wider range of methods
and relying on a wider range of institutional
linkages’. FPR-E represents a natural improve-
ment and progression for the FSR paradigm and
is a ‘participatory umbrella’ under which FSR
can stand. While FSR has much to learn from
progress made in participatory research we feel
that contributions flow in both directions.

12.5.1 Mutual Learning

FSR and participatory approaches both make
contributions to the improvement of farming.
Some of the major contributions are listed in Box
12.5.1. The implementation of interventions on
issues suggested by farmers themselves is an
important vanguard for reinforcing the credibil-
ity of outsiders. The trust it builds becomes, in
turn, a key vehicle for ‘outsider’ functions,
including FSR, to make their contribution to
local development. Beyond this, participatory
approaches make a major contribution to the
efficiency of the FSR process itself. Many oppor-
tunities for mutual learning exist. FSR, having

emerged from a rigorous research background,
provides frameworks that underpin the organiza-
tion and orientation of participation. The phrase
‘replicable analytical process’ is particularly
important in describing FSR’s contribution. The
systems perspective at its heart provides the
understanding of the constraints in, and oppor-
tunities of, the farming system. At the same time
its ‘outsider’ perspective on available technolo-
gies, new market opportunities, processing possi-
bilities and policy influence draws on resources
not normally available to local farmers and com-
munities. The discussion of scope in FSR earlier
in the chapter demonstrates the potential to
move beyond technology adaptation into wider
sources for farm improvement. In turn the
strength of participation in community organi-
zation, already widely evident in practice on the
ground, has also widened the scope of farming
systems development.

As with FSR, there are also weaknesses 
in the implementation of participatory
approaches. Weakness reaches into concept
when practitioners, carried away by the emo-
tive appeal of empowerment, ignore the fact
that it needs purpose, and that it is the 
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Box 12.5.1. Contributions of FSR and participatory approaches.
Contributions from FSR
Systems hierarchy framework

links to outside to identify improvement opportunities
links for informing and influencing higher level decisions

Farming system typology
framework for priority setting, programming and resource allocation

Farm level framework
understanding through a replicable analytical process farm families’ priorities
resource constraints and evaluation criteria
whole farm system modelling and analysis
more relevant and appropriate menus for farm improvement; identification of relevant, appropriate

solutions; guidance in shaping solutions for acceptability

Contributions from participatory approaches
Community trust

building trust between communities and outsiders
identification of articulated (rather than analysed) problems

Methods
participatory methods, often using diagrams
bring new dimensions to diagnosis and evaluation
add ownership for community stakeholders

Empowerment
adds scope to improvement, through community action and organization in marketing and local

processing, input purchase, technology testing, infrastructure investment
Widens partnerships

mobilizes socially conscious external institutions for local action



dynamics beyond the community that provide
the development opportunities. Baker14, react-
ing to Chamber’s writing and seeking reorien-
tation of FSR not a reversal from it, caught an
important flavour: ‘There is little evidence
however, that a farmer-first paradigm, when
carried to an extreme, will produce substantial
benefits. To the contrary, some of the methods
and behaviour advocated … could lead to
decreased attention to technology supply
options, overinvestment of public resources in
small numbers of farmers, and reduced overall
effectiveness in assisting farmers’.

Much participation places great store on
eliciting and acting on articulated farmer and
community priorities. In this it opens itself to
an early criticism of FSR made by hard scien-
tists in the research establishment – that tradi-
tional small farmers often do not know how to
solve their problems, they are unaware of the
wider environment. The participation move-
ment sometimes appears to deny, rather like the
extreme advocates of indigenous knowledge,
that ‘outside’ knowledge will necessarily play a
part in providing sustainable livelihoods. It is an
outlook reminiscent of academic anthropology
and the culture of ‘study them as they are’.
Recent cracks have appeared between rhetoric
and reality in participation, some are listed by
Rhoades15 who wrote; ‘the social scientists who
attempt to raise analytical points about stratifi-
cation, differential access to power and
resources, and other social shaping dynamics
are accused of being top-down and then are
marginalized by turf guarding NGOs’. There is a
vast difference between letting farmers articu-
late their perceived problems and acting on
these; and an analysis of the farming system
they operate and the problems and opportuni-
ties it presents. As Stroud and Kirkby point out
in Chapter 4, farmers’ perceptions of problems
are confounded by life: labour peaks, gender
specialization and social obligations. Their per-
ceptions of opportunities are confined by the
scope of their world-view. Only an analytical
framework that penetrates below the surface to
the problems of the system they operate has the
full potential to reach into their lives. The
importance of an interface with both an inside
and an outside understanding (neither of
course perfect) cannot be overemphasized. It is
outside opportunities that are the key to the

improvement of the local situation. This is not
to underestimate the importance of acting on
farmers’ perceived and articulated problems,
particularly to build community confidence in
outsiders, in turn, helping them access the
more fundamental issues surrounding small-
holder livelihoods.

Over the last few years the coverage issue
has gained attention in the participation move-
ment. There is a growing awareness among
practitioners that, in working with small
groups, they are spending time and resources
on relatively few farmers. The question of how
the benefits of a participatory approach can
reach the vast numbers of rural resource-poor
households is of increasing concern. FSR on the
other hand evolved with the coverage issue in
mind. Facets of the FSR process, the farming
systems typology and the identification of rep-
resentative communities and farmers were
developed as sampling devices to achieve cover-
age. Similarly, qualitative, low cost and rapid
diagnostic methods sought the appropriate
trade-off between coverage and the intensity of
professional effort required. FSR has much to
offer participation on the coverage issue.

Because of its political nature effective local
empowerment is not easily achieved.
Reconciling stakeholder interests, even at the
very local level, implies an often significant shift
in the distribution of power. Beyond the local
level the process of articulating local needs has
to avoid capture by inherently more powerful
and experienced stakeholders. Local empower-
ment is a first step, it must be complemented by
responsive public and private institutions. Part
III of this book demonstrates how difficult this
has been with FSR over the last 20 years.

Nor should it ever become a full reversal.
There is a need to balance local actions with the
wider interests of other stakeholders, not least
with the national interest benignly defined.
Local farmers’ aspirations must be weighed
with the aspirations of other local farmers and
other stakeholders more broadly, and with the
interests of the country as a whole, in determin-
ing local programme priorities. For some coun-
tries final empowerment will remain a dream
for a long time, such political maturity may
never arrive. Van Eijk’s16 ‘interim measure’ may
be permanent, it is certainly better to have an
understanding, informed interface where the
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empowerment road is a long one. Hall17 identi-
fied FSR as an interface to marry the local skills
and enthusiasms of NGOs with the policy and
science base in government. NGOs need to rec-
ognize their limitations and appreciate the polit-
ical need for governments to be seen to improve
the lot of all their diverse rural and urban con-
stituencies. Empowerment and NGO/GO part-
nerships will be increasingly tested as donors
seek better governance and an increased voice
for the resource-poor. FSR, its beneficiary alle-
giance strengthened by its partnership with
participation and with its widened scope for
farm improvement, has a strong interface role
to play as a public service and offers a robust
vehicle for moving towards empowerment. The
participation movement, if it is to demonstrate
success where it counts, needs to embrace FSR
more completely, including the practical impli-
cations of a hierarchical conceptual framework.
The aspects set out in Box 12.5.2 seem the most
important.

12.6 FSR AND THE RESEARCH AND
DEVELOPMENT PROCESS

With the participation partnership in mind
three further issues on the role of FSR in the R
& D process merit discussion. Perhaps the most
controversial is the promotion and use of a
farming system typology as an improved frame-
work for agricultural R & D.

12.6.1 Uses of a farming systems typology as
a development framework

Typology is an issue that is discussed in length
in Chapter 3. There are two particularly impor-
tant development interfaces: we have discussed
the interface at the grassroots level between
farmers, their communities and ‘outsiders’. The
second is at the farming systems’ level, where
the grouping of farmers by the system they
operate represents a compromise between the
(prohibitive) cost of improving small farmers
individually, and, at the other extreme, treating
the small-farm sector as uniform. The groups of
individual decision makers in diverse systems
will react differently to decisions made higher
up in the hierarchy that seek to influence local
actions both on farms and in communities. The
farming system is the most rational inter-
mediary unit in an aggregating, or disaggregat-
ing, sequence between the farm and the nation,
and indeed between the farm and international
resources for development.

One challenge that uses the full scale of the
system hierarchy, is to develop a practical way
for local teams working with communities to
draw on worldwide experience of interventions
at farm, community and policy level to improve
local livelihoods. Two issues seem to underlie
this challenge:

● An effective marriage of biophysical and
human variables in characterization to fos-
ter the transfer of development experience. 
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Box 12.5.2. Embracing FSR.
Process and methods
Continue to use the stages of FSR as the core of process
Further develop collegial methods for each stage
Ensure the use of the replicable FSR analytical framework to provide understanding

Hierarchical links
Accept that good understanding of the local system by outsiders is important
Use the understanding as a link to influence higher hierarchical levels
Seek partnerships with government that provide upward linkages to local and national levels

Coverage
Identify with a farming systems typology as a platform for rural development
Accept that not all communities can be covered by a full participatory programme
Accept that those that are favoured serve as ‘models’ for others operating similar farming system
Facilitate farmer-to-farmer and community-to-community networking to spread changes
Seek partnerships with government institutions that

prioritize development initiatives in the national interest
enable networking and provide support for networked changes in adopting communities



● Partnership between global and local skills,
both in making such a resource available,
and in its application.

An effective global technology database will be
wholly dependent on the input from thousands
of local situations and will be shaped by their
needs in evaluating input from other local
situations for relevance to their own. Widening
acceptance of the link between poverty and
environmental degradation, and the widening
recognition of human decisions as the cause of
degradation, are forcing a much needed recon-
ciliation between traditional physically based
definitions of zones in terms of climate and soil,
and people-based definitions. Looking ahead,
geographical information systems (GIS) will
allow the matching of farming system profiles
in similar agroecologies worldwide. Local pro-
fessionals could draw on databases of technolo-
gies, and of community and policy actions,
found effective in similar situations elsewhere.
The superimposition of farming systems on
agroecology through GIS could be a common
planning tool for institutions at all levels of the
hierarchy. Stroud and Kirkby note the inade-
quate profiling of experimental sites in Chapter
4. If global databases to provide local options
are to work successfully, profiling protocols
would need to be system based, thorough and
common to all. The act of choosing potential
improvements from such a database is indica-
tive of the profiling needs that might take the
following steps:

● Compare physical profiles at the level of
agroecology for a technical ‘first fit’.

● Compare socioeconomic profiles on market
access and population density for human
‘first fit’. 

● If for a crop already grown, then
– socioeconomic pre-screening from local

system understanding
– decision on whether the technology

needs proving technically locally.
● If for a crop not yet grown, then

– market evaluation as either a cash oppor-
tunity or an alternative to current subsis-
tence crops, if positive

– socioeconomic pre-screening from local
system understanding

– decision on whether the crop needs prov-
ing technically locally.

● Adoption or not as one in the menu of
options to be put to local farmers.

The database idea recalls ‘think globally act
locally’, the well-used quote from John Naisbett’s
vision of the future. Too frequently, perhaps,
development efforts at the global level have
taken on their own life, flags flown by interna-
tional agencies for those perceived as beneficia-
ries, though out of touch with them and their
needs. Schemes developed at a global level and
promoted to developing countries have often
fallen short; the use of agroclimatic zoning for
policy formulation, and T & V for extension are
two examples. Such ‘flag flying’ has frequently
led in a circle. One such circle is the way ‘scal-
ing up’, a new preoccupation for participation
practitioners, was a core consideration in the
original shift from intensive measurement to
qualitative understanding in the FSR process,
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Box 12.6.1. Definition of research levels.
Strategic – to understanding natural processes surrounding an identified problem – perhaps the supply
of nitrogen from the soil. Some understanding will be generic, much will be ecology specific. In a
resource scarce situation the strategic research portfolio should be dictated by the need for information
to facilitate the development of a new, powerful prototype solution. For example one might justify the
long search for nodulation in grasses by the potential offered if grasses could fix atmospheric N

Applied – using the available understanding of natural processes to define prototype solutions to an
identified problem. Soil nitrogen can be maintained by following one or more of a number of strategies.
A prototype solution defines the technically ideal way to use chemical nitrogen, manure, compost, green
manure, rotation, rhyzobial bacteria or leguminous trees, and will usually be crop and ecology specific

Adaptive – selecting a range of prototype interventions for farmers with an identified need or problem.
Working with them to choose between alternatives and adapt the chosen options to their local circum-
stances



itself subsequently adopted by the participation
movement.

Beyond its hierarchical linkage role a farm-
ing system typology also offers more informed
management of geographical space, an under-
used but, given accumulating environmental
concerns, an increasingly important dimension
in policy formulation. An example might be for
areas where degradation of fragile land threat-
ens urban water supplies. If farming potential is
poor due to the marginal resource base, an
alternative strategy to agricultural improve-
ment would require incentives to encourage
migration to urban livelihoods. Such choices
further illustrate the importance of reconciling
national and local interests.

12.6.2 A modified paradigm for applied
research

FSR has, to date, most frequently found its gov-
ernment home in the research services, cheek
by jowl with the more traditional disciplinary
and commodity scientists, as an approach to
adaptive research. To keep a consistent distinc-
tion between the different levels of agricultural
research in the discussion which follows we
offer some definitions (Box 12.6.1).

More broadly, complementarity across the
strategic, applied and adaptive levels provides
integrity to the research process as a whole.
This requires changes in the classical applied
research paradigm in order to reconcile more
effectively the role of OFEs with FSR as a key
component in an adaptive research process.
Historically, applied research has sought a
technically ideal management system for a
commodity in a biophysical environment18.
The ideal is selected by the physical produc-
tivity of land as a measure of performance.
Each commodity has warranted a discrete
research effort for the major ecologies in which
it grows. There are at least three failings in this
paradigm:

● It fails to recognize that physical productiv-
ity is never the evaluation criterion used by
farmers. Improved labour and capital pro-
ductivity are their primary criteria, they rec-
ognize higher yield as a possible means to
these ends.

● It fails to recognize that economic and cul-

tural diversity also creates discrete environ-
ments and requires accommodation in tech-
nology choice and design.

● The search for an ideal technical model and
the dominance of statistical precision in
experimentation discounts relevance and
flexibility and fosters prescription.

FSR has already addressed the issues of evalua-
tion, through farmer assessment, and of eco-
nomic and cultural diversity, through the farm
typology concept. The final issue is one for
applied researchers who continue to use a para-
digm that discounts both relevance and flexibil-
ity, the latter perhaps the sine qua non for
effective farm management, particularly in dry-
land agriculture. Applied research needs to rec-
ognize that its outputs – recommendations for
the technically ideal system for growing a com-
modity in an agroecology – are inadequate to
equip adaptive researchers with the informa-
tion for shaping innovations to fit farmers’ cir-
cumstances. Three sets of factors create the
need to fully understand not only that ideal but
beyond that its plasticity. These sets highlight
the flexibility needed in management. It is the
same flexibility that has stimulated recent writ-
ing on ‘agriculture as a performance’19. It is the
same flexibility that adaptive management has
sought in the field of environmental manage-
ment20.

● Within and between season variations in cli-
mate; small farmers manage this directly by
their cropping pattern and practices.
Variability in rainfall pattern is of particular
importance.

● Farm systems produce a range of products to
meet a complex of family objectives, all com-
pete for the labour, land and cash farmers
have, no one product will be given ‘ideal’
management.

● Farmers often do not know whether a partic-
ular management practice will work. Thus
variations are created so that they can learn
their way to appropriate practices.

Bringing new crops, new varieties and new
management practices into farmers’ systems
demands compromises on the ideal. Adaptive
researchers working with farmers need field
procedures to learn the level of compromise
that can be made on the main components of
the technically ideal management model in
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order to help farmers shape it to their system. In
such a scenario the ‘ideal technical manage-
ment’ forms a first step for applied researchers,
not a final output. Beyond the ideal, applied
research needs to learn about the loss in pro-
ductivity or of conservation potential, or both,
that whole farming system management forces
on the ideal. When fitting interventions to farm-
ing systems deviations from the ideal occur,
compromises are inevitable. Two illustrations
are provided in Box 12.6.2.

12.6.3 Multiple interventions:
back to system transformation?

Conventional wisdom characterizes the adop-
tion of changes by small farmers as component
by component, perhaps more than one where
these are clearly interdependent and interact-
ing, initially on a small scale, expanding the
scale of adoption as experience is gained.
Historically, at the other end of the spectrum,
failed settlement and re-settlement schemes
have demonstrated that small farmers cannot
be successfully introduced to completely new
farming systems. ‘Designer’ systems rarely
meet their family priorities and they do not

have the abilities to manage wholesale trans-
formation unless very heavily supervised over
several seasons.

Recently some ecologists working to improve
natural resources management have argued
that combining agroecosystems analysis with
participatory approaches allows more compre-
hensive change. Using participatory approaches
that allow farmers to become the ‘designers’ of
the systems addresses a major source of error in
the past; imposition by ‘outside’ designers.
Moving from changing one to many compo-
nents comes through agroecosystem analysis
that allows farmers to identify a wide range of
interventions because it explores each and
every agroecological niche available to the farm
family. In this work agroecosystems analysis
introduces change in three areas:

● Rehabilitation of degraded natural resources.
● Increasing biodiversity of cultivated species.
● Increasing internal recycling of biological

wastes or by-products.

What changes should be made are determined
by farmers through a participatory process in
which they ‘model’ existing farming systems
and vision ‘future’ farming systems. Farmers do
not approach the task of realizing their future
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Box 12.6.2. Examples of system circumstances comprising ideal technical practice.
During the 1950s tied-ridging was identified as a yield-enhancing, soil-conserving practice for cotton in
Tanzania21. The ‘ideal technical system’ showed that 6-foot intervals between ties made just before or
just after planting gave the highest increments in yield, and this formed the extension recommendation.
However, 6-foot intervals also required an extra 6 days per acre of labour at a time in the calendar
when farmers were cultivating and planting new land or weeding their established crops. In the average
year losses from reducing the extra area cultivated, from delays in planting it or from delays in weeding,
more than offset the yield gains from 6-foot tie-ridges. Twelve-foot intervals between ridges compromised
the ‘ideal’, reducing the yield increment, but halving the labour requirement, offering a more competitive
reward for the use of scarce labour. Alternatively, delaying tie-ridging until the second weeding also
compromised the yield increment, but it also moved the labour requirement ‘off-peak’, again offering a
more competitive reward for the use of labour.

The need for the measurement and comparison of plasticity extends beyond the technically ideal
system for commodity management, it should also influence the choice of cultivar22. An alternative cultivar,
or even an alternative species, might be more resilient in the face of local weather variations or labour
shortages, despite a lower physical potential. Forage crops are a good example; their introduction into
smallholder systems is more likely to be successful if their management regime draws on land and labour
resources not being used to produce vital family food and cash. Forages can rarely compete with small
farmers’ priorities for enterprises of direct benefit to the household. Adaptive researchers need to compare
species not only on the physical productivity and nutritional quality offered by an ‘ideal’ technical system,
but also on criteria of flexibility for ‘system fit’. The outputs from applied forage research need to
demonstrate the responses to changes in criteria commonly influencing ‘system fit’, such as time of plant-
ing, maturity period and the levels of labour and cash needed for establishment, maintenance, harvest and
processing under alternative management regimes.



visions by experimenting with changing single
components; rather they simultaneously
change several components across the system.
Similarly, farmers assess the performance of the
changes not component by component but by
the effects on the system as a whole. Lightfoot’s
account of agroecosystem analysis in Chapter
11 details the participatory process that moves
from the ‘bioresourceflow models’ of existing
systems to ‘visions’ of future systems. 

This way of introducing interventions into
the farming system was found to have a num-
ber of other advantages. First, the impact on
farming system performance from the house-
hold’s point of view was greater than that
achieved through changes in single compo-
nents. Second, brainstorming future visions
generated more human energy and commit-
ment to local action than diagnosing often
intractable problems. Third, brainstorming
between farmers and scientists identifies what is
not known, thus a farmer demand-driven
agenda for applied research emerges. Fourth,
the use of performance indicators allows farm-
ers and researchers to adjust the future vision
in the light of their expanding knowledge.
‘Multiple simultaneous change’ certainly has its
disadvantages, but most stem from the way
research is currently organized, rewarded and
funded. Although farm households may be
impressed with big changes in the performance
of the whole farming system, research institu-
tions and the donors who support them are
only impressed by improvements in the perfor-
mance of their target commodity. If the com-
modity in question is for example fish and in a
drought year all the fish die, researchers see fail-
ure; even if the resulting water resource
improvements allowed the household to grow
vegetables in their fish ponds and feed them-
selves during the drought without spending
their savings. Only by resource-poor families
themselves articulating the significance of sur-
viving drought without losing capital23 are the
full, system-wide benefits of such changes iden-
tified. The conventional requirements for rigour
and the need for standardization of treatments
and controls make this work unacceptable by
traditional standards. Each farmer starts with
their own unique farm, envisions their own
farm of the future, and incorporates different
interventions along the way. Because nothing

at the component or enterprise level is con-
trolled, or can be compared across farms, con-
ventional researchers are unconvinced.
Similarly, few conventional scientists are inter-
ested in tracking and measuring changes in
performance of whole farming systems over
time. These experiments suggest that the degree
and speed of the transformation of their farm-
ing systems is not held back by farmers’ capac-
ity to experiment with many ideas. It is their
poor access to inputs, particularly germplasm of
new species, to markets for new products, to
financial resources, to knowledge and informa-
tion, to power which endows the authority for
access to resources, in short their institutional
environment, which is restrictive.

The ‘multiple simultaneous intervention’
approach offers a halfway house between
single component improvement and new
farming system imposition. It offers a range of
changes to the existing system, shaped by
negotiation based on understanding. The
immediate questions it raises are whether the
intensive level of professional interaction at
the farm level can be reduced, and whether
farmer-to-farmer diffusion will be effective in
scaling up adoption to provide a healthy bene-
fit stream to that heavy on-farm investment of
professional time. As agroecosystems analysis
develops it will be important to record the
ideas generated, their uptake by farmers in
participating and non-participating com-
munities, and also the ‘outsider’ partnerships
required to support the realization of the
visionary models.

12.7 THE FSR PROCESS –
CONTEMPORARY BEST PRACTICE

Contemporary best practice is itself a vision. It
is never yet found on the ground and thus
remains essentially hypothetical. Best practice is
no longer solely technology focused, and even
in technology choice, is no longer dependent on
the local station research. The scope of FSR has
widened over the last 20 years to an outward
looking search for development opportunities,
for application in farm improvement, through
knowledge networking, more appropriate orga-
nization in the enabling services, input supply,
credit, processing and marketing, and better
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policy formulation. Strategies for each applica-
tion are shaped by the existing circumstances of
the farming system when these cannot readily
be modified by policy or actions of the enabling
services. This wider scope also widens the
options for successful institutionalization.
Within contemporary best practice an improved
understanding of the causes of spatial diversity
and local variability across farming systems,
and the growing reality of small farmers as
empowered partners with their own experimen-
tal abilities, have usurped the need for final, pre-
cise recommendations. 

Our ideas on contemporary best practice
were governed by the realization that farms
change continuously over time responding to
co-evolving social, economic, market and eco-
logical contexts. Thus any idea of best-bet inno-
vations must change with these co-evolving
contexts. Moreover, not only do we have multi-
ple sources of innovation but also multiple
viewpoints from different stakeholders on farm
management. These all have to be integrated to
find a way to move forward. Such conditions
call for ‘learn-by-doing’. Because one cannot
have perfect knowledge of either socioeconomic
or ecological processes within non-equilibrium
systems the sensible course of action is to learn
our way to improved farming. Moreover, we do
not forget that our understanding of ecological
soundness changes as knowledge expands.
Thus over several learning cycles future visions
will change with expanding knowledge. Here
we do not see learning as a passive process of
teaching or transferring information for farm-
ers to apply but as an active process of learning-
by-doing. Sharing or disseminating the lessons
learned in our view should focus on social and
organizational processes involved in creating
information networks rather than concentrat-
ing on technology transfer processes. 

With the above observations in mind our
contemporary best practice in FSR would
include the following five key elements.

12.7.1 Characterization of farming systems

Characterization creates a farming systems
typology based on spatial, cultural and resource
endowment differences, including agroecologi-
cal resources, between groups of farmers as

basic units for agricultural development.
Profiles each farming system allow matching
with systems elsewhere as possible sources of
improvements, and the thus construction of
information networks.

12.7.2 Multi-stakeholder visioning

Within those farming systems which are a
national priority teams identify those to be
involved in the learning process, and assemble the
material to be learned. Participatory techniques
are used to identify and build trust between stake-
holders. Once the stakeholders are identified work
starts on understanding the past and present situ-
ation, including who brought change to the farm-
ing system. This is followed by brainstorming
visions of future farming systems. Brainstorming
embraces special techniques for gender analysis
and for agroecosystems analysis for the improved
management of natural resources. This work goes
beyond the farm system to identify both exoge-
nous factors critical to farm performance, includ-
ing other off-farm means to rural livelihoods, and
the endogenous factors creating externalities.
There follows a process of negotiation over com-
mon learning points and ways and means to real-
ize future visions.

12.7.3 Partnerships for concerted action

Working from the future vision, farmers, with the
assistance of other stakeholders and particularly
researchers, identify future information linkages
needed to realize their visions Partnerships are
then negotiated to actuate the needed linkages.
Partnerships will include access to relevant new
technologies from all available sources, both to
enhance productivity and natural resource man-
agement. Partnership, especially among farmer
groups, would secure opportunities for new
enterprises in marketable products, new oppor-
tunities for group action in marketing, process-
ing, input purchase and conservation.

12.7.4 Action learning and tracking change

Part of the negotiation process for building
partnerships would include the development of

406 Chapter 12



performance indicators for those partnerships.
Uncertainty concerning the technical perfor-
mance of chosen options is resolved through
development of performance indicators for
technical interventions. Learning-by-doing pro-
ceeds through experiments and trials.
Performance in both technology and partner-
ships is assessed using the indicators developed.
Debate and dialogue on performance indicators
tracks learning in both improved farming sys-
tems and improved roles of researchers and
other enabling institutions. Learning rejects the
failures, secures the successes and stimulates
further adaptation.

12.7.5 Building knowledge networks

The process of partnership building also lays
the foundations for knowledge networks. All
stakeholders involved learn who are providers
and users of what information. This allows
them to facilitate lateral networking: farmer-to-
farmer, researcher-to-researcher and so on.
Information is passed to policy makers and to
enabling institutions, first to highlight changes
to encourage further support for wide-scale
adoption of preferred options, and second to
provide better understanding of the way local
communities can be expected to respond to pol-
icy or institutional initiatives. Feedback also
helps prioritize and programme applied and
strategic research.

In our attempt to construct best practice we
are mindful that practice must accommodate
large numbers of small farmers. This is
achieved through the engagement of many
stakeholders at the community level. Indeed,
farmers themselves will largely control who
and how many among the farming population
can participate in the learning. Many more
stakeholders are brought into the learning
process than just researchers and extension
workers. Stakeholder analysis indicates that
change is brought to farming systems by a
wide array of actors and not just extension
agents. Engaging this wide array of actors
overcomes the problem of low numbers of
agricultural research and extension staff and
can promote farmer-to-farmer and commu-
nity-to-community dissemination of informa-
tion and diffusion of changes.

12.8 FSR ORGANIZATION

Cost has long been held up as a major barrier to
the introduction of FSR. In one sense it is a
non-issue, as it is cost-effectiveness which is
important. However, there is no doubt that a
reputation for high operating costs has been a
deterrent to the adoption of FSR in a world of
falling revenues and rising salary bills. Elon
Gilbert presents in Chapter 7.3 cost data from
country cases reported in ISNAR’s study of the
late 1980s. Gilbert comments: ‘The OFR cost
structure is almost identical to the average
structure for the NARI. This is particularly sur-
prising in view of the common impression that
OFR is more dependent upon operating costs
than the NARI in general. In absolute terms,
average operational expenses for OFR pro-
grammes are less than two-thirds those for the
NARI. Although OFR travel costs per researcher
may be equal or greater that those of the NARI,
on-station research can be expected to be more
expensive in virtually every other category,
including equipment, supplies, structures and
administrative overheads. This, together with
the lower salaries for the relatively junior pro-
fessionals involved in OFR (62% of NARI aver-
age salaries), and a larger support staff for
on-station researchers, leads to a general con-
clusion that the NARI as a whole has higher
costs per researcher than OFR’. The cost of
travel has been a particular bête noire for FSR,
perhaps this is attributable more to its high
demand for transport in institutions where, in
the 1980s and beyond, working vehicles have
been scarce. Clearly as on-farm professionals
age and salary bills rise, the difference will be
eroded. Nevertheless the data and analysis
offers no evidence that the costs of OFR are
higher than those of on-station research and
the study, although now over 10 years old, does
much to lay this ghost of FSR.

As yet few countries have achieved full cov-
erage with FSR field teams, though the evidence
suggests that, using rapid survey and participa-
tory techniques, it is not manpower expensive.
The following rough estimate of the workload
of an FSR team is based on Ewell’s24 assessment
that the ‘minimal pair’ – a social scientist and
agronomist, supported by other disciplines on a
needs basis – is the most efficient team of some
2.5 professional person years. Such a team will
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cope with initial diagnosis, continuous moni-
toring, and with an experimental programme in
3 or 4 out of every 7 years, collaborating with
farmers of three logistically adjacent farming
systems. With the expanding use of participa-
tory techniques at the group level the social sci-
entist will increasingly be an anthropologist or
rural sociologist, better equipped than the econ-
omist to facilitate the group processes involved,
and usually familiar with the simple economics
required. Thus coverage of 100 discrete farm-
ing systems would, therefore, require some
80–90 professionals – a modest total in the con-
text of the research and extension cadres of
many developing countries.

FSR is a process for understanding small-
holder farmers. The nature of the process gen-
erates allegiance to local beneficiaries and
brings this unique perspective to the range of
applications for which such understanding is
useful. The broader scope of contemporary FSR
allows its application in research, in develop-
ment programming and in policy formulation,
offering a variety of institutional entry points
for the process. The country’s characteristics,
and the existing organization for agricultural
development, will play a key role in choosing
the most appropriate promotional and institu-
tional strategy.

Ideally, FSR links rural communities with
both public and private institutions promoting
agricultural development. Elaborating on Hall25

who highlighted the complementarity of NGO
local skills and governmental research and pol-
icy skills, we believe there is a strong case for the
FSR process to be a publicly sponsored interface
with three important functions as follows:

● To bring the beneficiaries point of view to
local development planning.

● To improve coherence between local and
national development perspectives.

● To improve coherence between development
initiatives from government, NGOs, donor
and private-sector sources.

These functions are probably best performed
through local development committees, local
community development institutions or
through extension as operating platforms. The
rapid spread of government decentralization in
developing countries now makes a general
model of district-based teams mandated for FSR

suitable for most. Only such a deployment will
allow convincing input into the newly estab-
lished district development programming and
policy formulation.

The broader scope of contemporary FSR sug-
gests a switch away from the research services
as an operating platform. The district-based
organization of extension is much easier to rec-
oncile with FSR than the commodity and disci-
plinary organization of centralized research
institutions. The diffusion function is increas-
ingly being undertaken through district level
enhancement of farmer-to-farmer processes. A
district-based FSR team with access to multiple
sources of farm improvement will increase the
power and authority of farmer-to-farmer diffu-
sion. Where farmer-to-farmer dissemination is
adopted, extension services would facilitate the
construction and operation of knowledge net-
works and help broker partnerships with input
suppliers, credit and other services needed to
mobilize innovations. The FSR process can put
the essential flesh on newly formed district
structures for agricultural development. The
FSR practitioners can act as the essential link
between rural communities and district agri-
cultural planners and policy makers. They can
play a key role in linking communities to a full
range of services from both public and private
institutions.

FSR has been seen, historically, as part of the
research establishment, and promotional efforts
for a wider role will often need to take this as a
starting point. It is our view, expanded below,
that, despite structural adjustment, the public
sector in most developing countries will continue
to make huge investments in agricultural R & D.
By improving the effectiveness and efficiency of
these investments FSR can also improve the
political credibility of the R & D process.

12.9 THE CONTEXT FOR THE FUTURE
APPLICATION OF FSR

In many developing countries the use of FSR as
a process to facilitate agricultural R & D is
dependent more on the ‘rehabilitation’ of
degraded economies and institutions, than on
the improvement of the process itself. Two ques-
tions seem particularly important. Will the
organization and management of economies
and public institutions improve? Will R & D in
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agriculture continue to be public funded?
Among the reasons for weak institutionaliza-
tion of FSR perhaps two stand out. First, many
public institutions in developing countries, par-
ticularly in Africa, have been reduced to a
standstill through management failure, both in
government generally and in the institutions
themselves. Second, public institutions have
become heavily dependent on donor funding.
This has been subject to the vicissitudes of
developed-country politics with divergent views
on priorities and a lack of coherence across
bilateral donors. This caused a boom in both
central FSR units and in outreach FSR teams
followed by a withering of these structures
where donors withdrew their support. NARI
responses have been characterized by bringing
their outreach teams back to the research sta-
tions. Central units have often survived but in a
much reduced and demoted form. Cutbacks and
downsizing does not, however, mean that
governments think less of FSR. Indeed many
now ask all their research staff to utilize partici-
patory approaches and engage systems perspec-
tives in their work. Incentives for scientists to
develop FSR skills and conduct their research
on farm are further increased through competi-
tive research grants that call for participatory
research with systems perspectives.

Structural adjustment programmes imposed
through multilateral institutions of the inter-
national community have had some devastat-
ing short-term consequences, particularly
where subsidies had been cushioning the pro-
duction of marketed commodities. The long-
term effects of adjustment are expected to be
more favourable to agriculture, removing bur-
dens imposed by governments in exploiting an
easy source of revenue and in favouring bur-
geoning urban populations. Beyond this the
emerging donor preoccupation with democracy,
good governance and accountability augur well
for future standards in government generally,
and for the management of public institutions
in particular.

The adjustment programmes of the 1980s
coincided with the privatization of agricultural
research in Western countries and the fall of
Communism opening more countries to privati-
zation. This, an acknowledgement that public R
& D in many developing countries was in need

of reform, and success with the privatization of
R & D in some Latin American countries, led to
a perception that the private sector would pro-
vide an R & D solution for Africa and Asia. It
seems clear, however, that for countries heavily
dependent on smallholder agriculture to drive
development, many product markets are too
narrow and too uncertain to attract the private
sector. More than this, even for crops with a
well-defined market, the political and economic
uncertainties continue to discourage more than
short-term private investment in adaptive
research and extension. For many countries the
continuing importance of non-market food
crops, and the burgeoning need for better con-
servation of land and water resources will
require continuing public investment in
research and extension. Beyond this, as a reac-
tion to the effects of adjustment on R & D bud-
gets and the widening realization of the
imbalance between salaries and operating
funds, particularly in research, there is
immense current interest in new forms of fund-
ing to improve research efficiency in public
institutions. By encouraging the use of compet-
itive grants26 the international community will
again provide leverage to lift the management
skills and rehabilitate degraded institutions. At
the same time their emphasis on targeting
resource-poor beneficiaries will encourage new
reward systems for scientists. 

These factors suggest a long-term future for
publicly funded R & D and imply that private
sector research will remain the exception rather
than the rule, particularly in those developing
countries heavily dependent on smallholder
agriculture. It is important to emphasize, how-
ever, that such factors in and of themselves will
not revolutionize R & D – that requires an
enlightened process. Standing on the axiom
that ‘understanding farmers is a prerequisite for
improving their farming systems’ all this
augurs well for participatory based FSR. Added
to this, an increasing number of development
economists are basing their policy research on a
better understanding of household-level deci-
sion making. Tims27, a prominent economist
from The Netherlands, has recently called for a
household-based approach to development. FSR
is one (and one of the few) practical vehicle to
allow this on a national scale.
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12.10 COUNTRY CHARACTERISTICS
AND THE PLACE OF FSR IN R & D

Three important factors in the organization of
R & D are size, diversity in both agroecology and
socioeconomic circumstances, and political cul-
ture. Size and diversity are critical to the way
countries organize their agricultural R & D. We
define size by population: the size of the total
population determines the base for raising rev-
enues for public activities including R & D, and
the size of the rural population is a measure of
the extent of the market for new agricultural
technologies. Diversity in agroecological and
socioeconomic circumstances decides the num-
ber of discrete farming systems – the basic units
for rural development. This affects the level of
resources needed in agricultural R & D and, at
the same time, dictates the size of the market for
particular agricultural technologies. 

Four extreme country cases are identified
here. No attempt is made to define what is a
large or small population, high or low revenue
and wide or narrow market – but all these are
important economic questions in applying the
principles outlined.

Case A: a large population, a single agroecol-
ogy, a single social type and good market access.
Such homogeneity allows a focused research
effort, the large population offers high revenue
potential and a wide market for research
results.

Case B: similar homogeneity but a very small
population. A focused research effort, but low
revenue potential and a narrow market for
research results.

Case C: a large population, diverse agroecology,
diverse social types and variable market access.
Offers high revenue potential but a diverse
research effort is required and there are narrow
fragmented markets for research results.

Case D: a small population, diverse agroecol-
ogy, diverse social types and variable market
access. Offers low revenue potential but
requires diverse research effort and only has
narrow, fragmented markets for research
results.

Cost-effective strategies for the organization of
agricultural R & D clearly vary across these

examples. Again, a look at the extremes helps
clarify the message. High revenue countries
with a single agroecology and a single social
type (case A) are ideally placed. Such countries
can mount a single strategic, applied and adap-
tive research agenda targeting farmers in that
agroecology. A low revenue country with a
diverse agroecology (case D) is the worst-case
scenario. Here one should look to agroecologi-
cal homologues in other countries for strategic
and applied research results. They should con-
centrate their limited funds on obtaining this
information, and on OFR guided by FSR, to
identify technologies and other farm improve-
ments suitable to the agroecological and
socioeconomic circumstances of their rural
people. Many countries would fall between
these extremes (cases B and C). Most of these
should organize full research agendas for their
own major agroecology, but seek results from
outside homologues for agroecology of lower
national priority.

The important point for a book on FSR is
that, for all these example scenarios, whether
the strategic and applied research is done in
country or outside, FSR capability is required
in-country to identify and deploy appropriate
farm improvements. Strategically even very
small countries need resources in FSR and OFR
but should seek technical research results from
agroecological homologues in other countries.
We firmly believe it is strategic and applied
research which is the more questionable invest-
ment for many countries, particularly those
with diverse agroecology. These require heavy
investment and yet the markets for the diffu-
sion of results will often be too narrow to sup-
port such overheads. Strategic and applied
research, wholly biophysical in orientation and
content, are most cost-effectively organized by
agroecology and seen as an overhead cost to
OFR organized locally by farming systems.
Agroecological niches and the economic crops
grown in them are best addressed by a single
strategic and applied research effort organized
across countries where that agroecological
niche is important. 

Finally our third factor: political culture is
another important dimension in considering the
promotion and institutionalization of FSR.
Strongly hierarchical centralized political struc-
tures will seek to maintain control of the vehicles
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for development. Public institutions will always
play an important role and voluntary agencies, if
tolerated at all, will be closely guided. The scope
for small-farmer empowerment may be limited.
Promotional strategies will need to weigh the pol-
itics associated with the methods employed to
operate the FSR process. This caution may apply
more widely. In many less formal and in some
degraded societies the voluntary agencies have
had a great deal of initiative over the last decade,
much of it due to disillusion with public institu-
tions on the part of donors. The long-term effects
of structural adjustment and shifts in donor pol-
icy towards governance as a criteria for lending
suggest that this ascendancy will be short lived.
Effective development demands appropriate rec-
onciliation between local and national interests
which, in turn, demands a degree of coherence
among the multitude of voluntary bodies loose in
many countrysides. Under the trends stimulated
by structural adjustment and the donor commu-
nity the freedom of the voluntary agencies will
be reduced. Fragile nation states, under heavy
population pressure, or with a significant propor-
tion of their populations operating a fragile
resource base, will be unwilling to devolve too
much responsibility for R & D from public institu-
tions. Some countries will not manage their pop-
ulation dynamics unless their public institutions
are reoriented and revitalized. The dangers here
are clearly reflected in the increased conflicts over
land and water use. If they do not get a respon-
sive institutional structure large numbers of
poorer people will suffer. Political culture will be
an important influence in selecting an appropri-
ate FSR process and in choosing the strategy for
its promotion.

12.11 ENABLING TRENDS AND
POTENTIAL BARRIERS

A number of ongoing trends favour the intro-
duction of FSR as a process to provide under-
standing of rural communities, their
production environment, and ways to develop
them.

12.11.1 Structural adjustment

We have already noted the potentially positive
long-term effects of structural adjustment in

opening markets and reorienting policy to
favour a productive agriculture. We assume
safeguards will be in place to enhance small-
holder competitive efficiency and ensure
environmentally sound practices and equitable
development for resource-poor communities in
remote marginal areas.

12.11.2 New donor preoccupations

We have also noted the new emphasis in the
international community on democracy, good
governance and accountability in improving
economic management and the management of
public institutions. Both these should improve
institutional performance and professional
morale in the long term. Other donor emphases
on poverty, the environment and concern for
measurable impact on the beneficiaries will
encourage institutions to reorient their pro-
grammes and place a premium on understand-
ing the beneficiaries as a foundation for effective
action.

12.11.3 Decentralization, community
organization and empowerment

The local/global hierarchy offers a vehicle for
the rational application of the principle of sub-
sidiarity. Decentralization of authority, recently
pursued in some Latin American countries, is
demonstrating success in improving the man-
agement of local affairs, particularly when
accompanied by the organization and empow-
erment of communities. Line management
through the executive ministries of a central-
ized government has been, and continues to be,
a nightmare in local terms. Independent plans,
for example in agriculture, urban expansion,
tourism and the environment have led to over-
lapping, often contradictory actions, and local
conflicts of interest. With decisions taken
locally a more balanced, holistic view of local
needs is possible and action can be planned
coherently. Given the local articulation of envi-
ronmental problems and the importance of rec-
onciling the interests of local stakeholders in
solving these, and in planning the development
of their communities, decentralization and
empowerment are trends that can only enhance
the value of FSR as a beneficiary interface.
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12.11.4 Regional collaboration in research

Subsidiarity works both ways in the global/local
hierarchy. We have discussed country diversity
and the high cost of strategic and applied
research. There is no need for this to be repli-
cated in each country, particularly for staple
food crops and for the management of natural
resources. There is immense scope for organiz-
ing technical research on the basis of each
agroecology, with each country where that
ecology is important contributing to and draw-
ing from the effort. The international commu-
nity has been working for many years to
encourage such regional collaboration. The
Special Programme for African Agricultural
Research (SPAAR) implemented through the
World Bank and supported by many donors has
stimulated regional collaboration in Africa. The
Southern African Development Community
(SADC) has enjoyed some success in organizing
research on a regional basis. The Association
for Agricultural Research of Eastern and
Central Africa (ASARECA) is seeking to emulate
this for East and southern Africa. Similarly, the
donor community is also supporting the revival
of the long-established regional fora for agricul-
tural research in Asia (APAARI, Asian Pacific
Association of Agricultural Research Institu-
tions), the Middle East and Latin America. The
trust needed for such collaboration takes time to
build but it is a trend that, by reducing research
costs, will release domestic resources for locally
focused adaptive research.

12.11.5 Globalization of information

A final trend that complements both decentral-
ization and regional collaboration is the global-
ization of information. The ability to review
global information sources from a local situa-
tion via the internet offers a facilitating mecha-
nism with the potential to make regional,
indeed global collaboration a reality.

Enabling trends apart we can, however,
expect to meet a number of barriers. Change
and especially institutional change always
meets opposition. For a number of years now
institutional cultures in R & D have worked
against participatory approaches. We see this
continuing. Many scientists will continue to dis-

count non-scientific sources of knowledge; a
considerable constraint to FSR that looks for
multiple sources of intervention. Many scien-
tists cannot let go of the notion that they know
what is best for farmers. Asking such scientists
to undertake research that supports farmers’
future visions usually earns the response that
such futures will not work or are plain wrong
and my way is best. A further dimension to
institutional inertia is the belief that asking
commodity scientists to use participatory
approaches and systems perspectives will result
in farm improvement. It will not. It will only
add to the long list of ideal management prac-
tices that smallholders cannot use. While
nobody is given the mandate to look at whole
farm systems too much technology will remain
on the shelf to the discredit of research services.
We do not suggest a return to centralized FSR
units; what we suggest is that some people,
probably at the district level, engage in the five
key elements of contemporary best practice we
outlined earlier.

A further barrier to FSR will be the continu-
ing reliance on transfer-of-technology (TOT)
models in R & D. Research managers and policy
makers will stick with it because it works for
commercial large-scale farming interested in
commodity production technologies. Moreover,
TOT will get a further boost as governments
seek to modernize their agricultural sector
through farm specialization to capture con-
tract-farming opportunities for export and
other large urban markets. Modern farming to
many is still about the use of high external
inputs of fertilizer and pesticides on large
monocropped areas. Arguments for the contin-
uance of TOT will be further strengthened by
weaknesses in FSR practice and early failures in
a knowledge system-based model. Fragmented
information systems and knowledge systems
will undoubtedly result in early failure for those
attempting to build the kind of knowledge net-
works we have described. One source of diffi-
culty we foresee is the lack of strong institutions
that have sufficient legitimacy to convene par-
ties across sectors at district and national levels.
A further difficulty is the perception that time
and resources spent negotiating partnerships
for learning are not seen as budget worthy
items. 

By and large, despite these barriers, we feel
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little need for pessimism about the future. The
FSR constituency can feel confident taking an
active role in promoting trends towards decen-
tralization, community empowerment, the
regional coordination of research and the glob-
alization of information, all of which will
enhance the use and institutionalization of the
FSR process.

12.12 FUTURE IMPACT

We have examined the wider context within
which FSR will have to develop and seen that
many of the necessary improvements are
beyond the scope of FSR itself, although FSR
professionals can encourage such improve-
ments through their activities and opinions. We
turn here to future promotion of the process
itself. What are the priorities for action if its
constituency is to widen the adoption of FSR as
a routine part of the research and development
process? We look first at where its future impact
on the process will come from.

Wider acceptance of systems hierarchies as
conceptual and operational frameworks com-
mon to institutions in development would be an
important step forward. Such frameworks allow
better definition of functional roles, better
understanding of the functional roles of others,
the identification of essential linkages between
roles and thus the forging of logical operational
partnerships. Amongst these benefits the
understanding of the roles of others stands out.
It raises awareness that success in one’s own
work depends on the success of others in theirs
and forms the basis for collegial rather than
competitive relationships, both up and down
hierarchies and at levels across hierarchies.
Hence its value in the forging of partnerships.
Paralleling systems hierarchies, in a mainly
(but not entirely) spatial dimension, is the wider
use of the farming system rather than commod-
ity as the basic unit for development planning
and action in smallholder dominated agricul-
tural sectors. This requires wider acceptance of
the economic need to group resource-poor
farmers operating the same system in order to
provide cost-effective support through enabling
services, public or private. It is a point which
economic studies could do much to evidence.

The further evolution of some original FSR

principles will be an important source of devel-
opment. The original aim of FSR was to draw
small farmers into the R & D process. Best prac-
tice has progressed from their involvement and
collaboration to full farmer participation and is
moving towards farmer empowerment.
However, the process should not be made the
victim of local politics. In countries that are
politically sensitive to the degree and means of
empowerment the beneficiaries may be better
helped, certainly in the medium term, by an
FSR process which respects this situation.
Otherwise it is a ‘baby with the bath water’, ‘cut
off the nose to spite the face’ syndrome.
Ideological campaigning should be led from
other platforms. In the same way this applies to
the relief of poverty, currently high on donors’
agendas. Just as with empowerment it is impor-
tant FSR is not swept up by poverty as a cause.
The ability of the FSR process to understand
rural poverty, and to identify types of improve-
ments that the poorest of the poor can absorb, is
a valuable promotional focus for donors with
strong poverty commitments. However, there
are a wide variety of strategies for addressing
poverty. In communities where most families
are earning say US$5–10 day–1 all are poor by
most standards. Choosing to address only the
poorest in such communities may not be the
best use of funds and personnel. Lifting the
whole community in a way that increases
employment opportunities for the very poor
may be more effective. We appreciate that the
latter course, indeed all courses, are easier said
than done, and when they fail the poor are left
even further behind.

With its origins in research services, innova-
tion through FSR was restricted to the ‘techni-
cal fix’. Best practice now expands this to the
integration of innovations impacting the farm
directly, such as new technologies, new enter-
prises and new processing and marketing
opportunities, with changes impacting the farm
indirectly, including infrastructure develop-
ment, new policies and revised institutional
mandates and operating procedures. Both
greatly enhance the scope and impact potential
of FSR, as well as the options for its institution-
alization. Given the commodity and disciplinary
organization of conventional research the origi-
nal ‘technical fix’ was inevitably within an com-
modity, often a single technical component, at
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best two or three. This also should give way to
multiple interventions across a range of enter-
prises, including resource rehabilitation strate-
gies and enterprise integration providing
synergy to the farm system as a whole, or
indeed to off-farm activities, further widening
the scope for impact from better understanding.

Institutionally FSR was labelled as a new
vehicle for research-extension linkage, an area
traditionally weakened by the separation of
the two services. A shift to decentralized gov-
ernment and district decision making should
pave the way for cross-institutional learning
groups seeking coherence across programmes
at both district and local levels. Resources and
efforts applied to building knowledge networks
provide the infrastructure for such cross-insti-
tutional learning. Such a development will
begin to erode the competitiveness of line
management in the economy, reduce spending
on conflicting priorities and make more effec-
tive use of revenue. Such a development will
begin to rationalize the many overlapping and
conflicting roles evident in newly decentral-
ized services.

Finally, impact will also come from new
information technology. The internet offers a
cheap and easy way to exchange experience
and learning between the very many small iso-
lated and scattered innovators in all sorts of R &
D projects. Advances are being made all the
time by people who do not publish in the formal
‘white’ literature. They share their innovations
in conferences and seminars to the few who can
afford to attend them. We see the internet as a
new tool that will in future bring these innova-
tions to many homes. The tremendous boost to
farmers’ involvement from the introduction of
participatory techniques can be repeated. While
validation of participatory tools is important for
credibility the acid test should be farmer utility
not scientific rigour as defined in a positivist
paradigm. It is very easy to render a good par-
ticipatory research tool useless by overburden-
ing it with more and more data requirements.
Other new tools including the use of GIS, simu-
lation modelling and the accumulation of
global databases, will be of vital importance to
the development of FSR. All will contribute to
improved characterization and knowledge net-
working.

12.13 PROMOTIONAL STRATEGIES

Experience shows that stimulating the changes
in organization to operate an FSR-based inter-
face requires the collaboration of as wide a
range of stakeholder institutions as possible,
including those line ministries, enabling institu-
tions and NGOs which will benefit from the bot-
tom-up flow of information. It demands an
institutional culture that recognizes adoption
and uptake by resource-poor farmers as the goal
of the R & D process. Transition to an FSR-
based interface needs to be nurtured by parallel
strategies; on the one hand to build up capacity
and coverage of the FSR cadre, and on the other
to train all stakeholders, research scientists,
extension staff, policy makers and institutional
managers to understand:

● Small farmer circumstances, the challenges
they face and the way they take decisions on
change.

● The full farmer-to-farmer R & D process,
their own role in it and their dependence on
a range of institutional partners for success.

● The implications of a demand-driven R & D
agenda.

There has, as yet, been no concerted effort to
achieve such changes. We believe this to be a
great omission on the part of the international
research community and their donors, particu-
larly those supporting the development of
national agricultural research organizations.
The root of much of the problem is bilateral
donor behaviour. Independent action on the part
of a multitude of donor countries inhibits appro-
priate institutional change. In part this is due to
a very poor understanding of the research and
development process and in part to wholly unre-
alistic ideas of the timescale required to achieve
such change in the circumstances of developing
countries. The disparate nature of project-driven
development, dominated by bilateral aid, inhibits
coherence in approach and learning from wider
experiences. Donor strategies are short term,
often from ignorance of the time required to
achieve institutional goals, often due to staff
turnover and the need for new people to make
their mark and fly their flag. Vested institutional
interests also address their requests for funds to
donors whose policy is non-threatening and
finally, as the Stroud contribution in Chapter 7.1
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demonstrates, domestic funds have rarely been
made available to maintain FSR initiatives once
donor funding has been withdrawn. Similar
behaviour is beginning to characterize the
International Agricultural Research Centres,
which, in striving to show impact to maintain
funding, have become more self-promotional of
their own technologies and achievements. The
need for this has confounded both their logical
role in strategic research, moving scientific
resources downstream into development, and
their declared policy of wider inter-centre collab-
oration and wider partnerships with regional
and national organizations.

This is one factor that perpetuates the ‘inter-
national’ phenomenon, whereby institutions at
the global level such as FAO (with agroecologi-
cal zoning for policy planning) and the CGIAR
centres (with FSR itself), have perceived their
role as supplying answers on development
process to less well-endowed organizations. The
promotion of training and visit extension by the
World Bank is perhaps an extreme case.
Sasakawa Global 2000 is another pushing a
single answer in modern high external input
farming, a future victim will be FAO’s Farmer
Field Schools. It is a phenomenon that has
caused international organizations to overlook
the perspectives and assets of stakeholders
closer to the ground, their potential partners
and to take a top-down, dogmatic stance on
concept and process. International centres with
donors behind them easily bully national orga-
nizations to accept their paradigm and way of
thinking. It remains a difficult equation to solve.
New vision and fresh ideas are crucial to solving
the development problem, yet even the best
international organizations offer only one per-
spective on solutions, other stakeholders per-
spectives are needed to come to conclusion on
their practicality and value. There are far too
few places where national organizations can
find facilitators of innovation and not flag-flying
dogma.

12.13.1 Short-term promotion

The immediate need is clear. We must begin to
improve the performance of existing FSR
cadres, building capacity in the field and
increasing credibility in the process. We must

begin to raise awareness of the value of FSR
among all the potential users by demonstrating
its practical applications. Building new alliances
with farmer organizations and advocacy groups
will crucial here. Three activities seem particu-
larly important:

● In-service training which includes regular
refreshment in new methods and cross-site
visits to innovative research and develop-
ment projects.

● Bringing a wide range of potential users into
decisions on the location for new projects,
choosing areas where users perceive that
understanding the farming system would
benefit their own functions.

● By recording and disseminating successes,
and promoting their replication through
exchange visits and networking.

12.13.2 Long-term promotion

The 25 years experience of FSR as an innova-
tion in research process and organization has
much to offer on strategies for increasing
institutional commitment and performance in
developing countries. Chapter 7.1 on institu-
tional change in Tanzania by Ann Stroud, and
Chapter 7.2 by Stuart Kean and Chris Ndiyoi on
the power components of the platform from
which change is launched, are particularly
informative. Some distilled experience is offered
in a list of seven strategic principles for the
promotion of FSR:

● Within a country a wide platform, across
ministries, enabling institutions and inter-
ested NGOs, provides a diverse power base
that is particularly valuable in managing
changing policies and personalities in R & D
institutions.

● Within a country support should be identi-
fied as high as possible in a number of inter-
ested institutions. It is important not to leave
the power in the hands of the leadership of
the sole implementing agency.

● Within R & D organizations leadership
should be sensitive to the difficulties of
smallholder development, have a broad view
of where new opportunities might come
from, have influence in wider circles both
government and non-government, and 
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ideally have a long term ahead in post, and
the loyalty and respect of their staff.

● Promote the process positively on the basis of
improvement in performance and field
results.

● Educate all R & D managers on the role of
FSR in improving their own success rate.

● Sensitivity to existing lines of authority
within the institution(s) implementing the
FSR process.

● Protect the new FSR cadre from the ‘institu-
tional establishment’ while building its
capacity and seek credibility for them
through their understanding of small farm-
ers, and the relevance of this to the research
and development priorities of the institution.

As Hall28 points out, radical restructuring of
government to take on board a systems
approach to R & D is out of the question. More
often than not it would just be another interna-
tional flag waving for an external dogma. He
advocates the idea of ‘soft changes’ which do
not require either organizational upheaval or
significant extra resources. Following this lead it
is useful to see the FSR package as divisible into
‘internal’ and ‘external’ components. Major
internal components might include: the intro-
duction of social scientists into the establish-
ment, the identification of groups of relatively
homogeneous farmers as target clients, the
movement of experimental work on to farmers’
fields, the design of experiments to meet farm-
ers needs rather than maximize yield, the evalu-
ation of experimental results using farmer
assessments, and the involvement of farmers in
identifying local research and development pri-
orities. Major external components might
include establishing links between small farm-
ers and research and development planning,
and policy formulation, and credit and input
supply institutions.

In institutional innovation, as with adoption
by small farmers, those components most easily
absorbed, and which bring benefits in their own
right, can be identified and promoted first. The
appropriate sequencing of component intro-
ductions is inevitably dependent on the circum-
stances of the institution and the country
concerned. In an age of widening institutional
collaboration, partnership with a NGO with a
strong community constituency will often be a

way forward at the local level. Inappropriate
though it turned out, the T & V experience
taught important lessons not least of which is
that funds, focused management and in-service
training can change institutions, even in the
context of low motivation and weak manage-
ment. The T & V experience underlines the
importance of clarity in the organizational par-
adigm and single-minded pursuit of its imple-
mentation. At the same time it also
demonstrates the importance of an evolution-
ary approach to change. The T & V process, cer-
tainly as originally promoted, lent itself to a
hierarchical top-down culture, in this the new
paradigm was congruent with what already
existed in many countries.

Experience shows that creating a country
platform for the implementation of FSR is one
key to success and sustainability. If FSR pres-
ence is dependent on a single senior bureaucrat
it can be very difficult to sustain institutional
development as personalities change. In one
African country a newly appointed director of
research saw no role for FSR. Capacity in social
science, built up over the previous 3 years was
rapidly eroded. Three years after the change in
directors, 10 of the 12 trainee economists
recruited 6 years earlier had gained their MScs
but none remained in the research department.
The process of institutionalization was back to
square one after 6 years of investment in build-
ing capacity. A wide platform of support from
potential users across government and in the
NGO and private sectors, where these are politi-
cally acceptable, is important for the manage-
ment of changing priorities and personalities.
Such platforms, however, rarely exist because
there is little national or donor support for
them. This is a tragedy, development needs
countervailing powers to both donors and gov-
ernment. Nevertheless, this does not mean that
multisector platforms for FSR cannot be con-
structed. Indeed, the various professional asso-
ciations for FSR-E and other agricultural
disciplines could provide the membership and
convening power for such platforms to develop.

Promotion in-country can also be enhanced
through regional efforts. One idea might be the
establishment of ‘role model’ programmes in
one or two countries in each major region of
Africa, Asia and Latin America. Success in par-
ticular countries with the enthusiasm and com-
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mitment to press ahead with FSR as a develop-
ment tool will, with promotion, proliferate the
process. Regional consortia are perhaps the
appropriate forum in which to detail promo-
tional strategy. Such fora might choose ‘role
model’ countries to provide them with support,
from other interested countries through a
regional network, from donors committed to
FSR, from universities with appropriate exper-
tise, and from the professional associations for
each region. The regional professional associa-
tions have a special role to catalyse promotion
in each region. In a messy world of develop-
ment and development politics only the profes-
sional associations can provide the sense of
purpose and an operational coherence to give
leadership in consolidating the use of FSR. They
need to focus their efforts, detail their promo-
tional strategy, and meet donor expectations in
governance and accountability in order to
attract funding support.

Finally it remains to emphasize the key role
for higher agricultural education in developing-
country universities. This is perhaps the single
most important vehicle for sustained progress
in FSR. The degree curriculum is the most pow-
erful tool for creating skills in FSR and a con-
stituency for the use of FSR and other systems
approaches in agricultural development in the
long term. The curriculum needs to inculcate
the concept of systems’ hierarchies, the links
between levels in hierarchies and links across
hierarchies at particular levels. Techniques in
systems thinking, analysis and modelling
should be taught. Within a hierarchical frame-
work experiential learning techniques need to
expose undergraduates to the realities of
resource-poor farmers, their decision processes
and their importance to the economy of the
country. Students should leave university with
the right skills, attitudes and behaviour for con-
ducting participatory research. Finally students
should be made aware of the place of systems
approaches, in our case FSR, in improving the
productivity of resource-poor farming. Today’s
graduates joining national research organiza-
tions are expected to work in interdisciplinary
teams. Universities should adequately prepare
them for this mode of work. There is a huge role
for universities in the developed world in bring-
ing this about. It offers an opportunity to undo
some of the irrelevance built in to their educa-

tion system by metropolitan countries providing
inadequate and inappropriate advice on curric-
ula as developing countries gained indepen-
dence and created their own universities.

12.14 CONCLUSION

FSR, computers and biotechnology are innova-
tions that promised to influence the effective-
ness of agricultural R & D more than they
actually have. Biotechnology is having
immense difficulty gaining both scientific and
public credibility after more than two decades of
experience. There are many examples of how
institutions have adopted computers yet have
failed to reorganize around them after decades
of exposure. After 25 years we should not be
too surprised that FSR has been slow to change
institutions. It takes more to operationalize and
capture the benefits of such potentially power-
ful innovations. Nevertheless, the large number
of developing countries exposed to FSR, the
large number of institutions experienced in it,
and the large number of agricultural profes-
sionals better equipped to understand small
resource-poor farmers and their systems, all
demonstrate that FSR has had an impact on the
big picture. 

We have ascribed the lack of institutional
impact to the general weakness of institutions,
particularly public institutions, bilateralism
across the international community and inco-
herence among professionals. We have tried to
combat professional incoherence by redefining
the scope of FSR and identifying contemporary
best practice. We have tried to combat govern-
ment and donor fatigue with short- and long-
term promotion strategies. It is our judgement
that the regional professional associations are
the right vehicles to provide leadership and we
have described strategies they might pursue in
promoting FSR.

There is another side to the coin that, in our
view, adds urgency to the issue. It seems clear
that the planet can support its future popula-
tion. It has become a question of how many
people, how much of the environment and how
far social cohesion will be damaged while learn-
ing how. Frustration with efforts to improve
resource-poor rural communities is growing
among developing country élites and among
some of the international community. Two old
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strategies for the improvement of agricultural
productivity are being resurrected:

● A selective strategy which identifies the best
managers as a master farmer class and helps
them to become rural employers.

● A transformation strategy which changes
the structure of the sector to large-scale
commercial farming, displacing much of the
rural population to towns and cities.

Both of these imply that countries have no
escape from the development path followed by
the West with its attendant neglect of the envi-
ronment, migration for work, the breakdown of
the family unit and loss of social cohesion. Post
Brundtland it has become clearer that for sus-
tainable development the ecology and the econ-
omy need to be kept in balance. Yet the
arithmetic of balancing economic gain and
environmental conservation is still fuzzy and
proving difficult to reconcile with the domi-
nance of the market and the private sector. It is
also becoming clearer that social capital is a
third dimension necessary to the arithmetic,
and that all three need to be kept in balance.
Evidence for this is the degrading of family and
community life in many Western countries and
the burgeoning frequency of resource-based
conflicts worldwide.

We believe we should be seeking a lifestyle
consistent with the resource base and human
ingenuity, with the private sector as a vehicle in
the service of lifestyle rather than lifestyle in the
service of the private sector. Two of the many
attributes of small resource-poor farmers and
their communities are their knowledge and
respect for their local environment, ignored

only under threat of survival, and their social
cohesion. Experience tells us these are worth
preserving and this underpins the need for an
equitable rural development strategy in which,
for cost-effectiveness, advice and information is
tailored to groups of farmers for whom similar
interventions will be appropriate.

In this chapter we have described what we
think is an important niche for FSR. We have
argued that FSR can make a contribution to the
improvement of smallholder agriculture. Yet
looking around today it is hard to see FSR real-
ize its potential. Why? Much of the fieldwork
that is called FSR fails to convince donors, pol-
icy makers and even research managers. They
see research with very little of what can be
called systems in it, they see farmer participa-
tion that looks like old-fashioned extension –
demonstration trials that farmers can barely
explain, and they see NGOs working with many
farmers without technical know-how. When
these key decision-makers look back on their
experience in commodity or disciplinary
research there is little to make them change
their minds. Of course, they know that research
should be doing more for the smallholder, but
what they see of FSR fails to justify change.
Relevant university education, professional
rewards and personal promotions provide too
little support to the sustained practice of FSR.
The tragedy is with the smallholder. FSR offers
researchers and developers a way to raise their
eyes from the soil, the crop, the animal, and see
the social decline, the environmental degrada-
tion and the economic stagnation that threat-
ens to be the future facing the smallholder farm
family. 
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