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PREFACE
 

This state-of-the-art paper is the second in a series of papers on
 

farming systems research (FSR) in the Third World. The objectives of
 

the paper are tc: (a) review the literature on farminn systems,
 

(b)evaluate farming systems research in international institutes
 

and in national agricultural research systems in the Third World, and
 

(c)recommend what can be done to improve and expand FSR in order to
 

develop technology that is appropriate for the majority of small
 

fa rmers.
 

The authors discuss th2 confusion iver the various definitions of
 

FSR. They recommend a working definition which includes a holistic
 

approach to diagnosing constraints faced by small farmers in site

specific locations, and in carrying out farm trials of promising
 

technology. Stressing the strengths and weaknesses of current FSR
 

programs, they warn of the dangers of overselling FSR and of setting
 

up separate FSR departments; they advocate instead a close working
 

link between FSR and commodity research teams. 

The lessons from agricultural sector studies in the 1970s should
 

be taken into account as FSR expands in the 1980s. Agricultural sec

tor studies failed to gain credibility in the ,97bs because the micro
 

research base was often inadequate to support macro models. Hence
 

FSR could easily lose its credibility ifmicro research is not
 

supplemented by macro researcn on the political, economic, and
 

institutional constraints on small farmers in the Tird World.
 

A major section of the paper d-.'is with rapidly evolving method

ologies for carrying out FSR. FSR is not inexpensive. And critics are
 

raising valid questions -bout its cost effectiveness. But one can
 

only speculate on the costs and returns of FSR as compared with the
 

traditional "top-down" experiment station research approach that has
 

proven so capable of serving commercial farmers. For example, while 

the top-down approach has been effective in serving Zambia's 300 

commercial farmers, it has failed to reach Zambia's 500,000 small 

farmers. The challenge is how to serve the majority of small farmers. 

This question involves both sides of the equation--costs and returns. 

Whereas the traditional research approach involves heavy capital 

ix 



outlays for experiment station buildings and equipment, FSR requires 

major recurrent costs to support site-specific research teams. MSU 

will puhlish a paper in 198l on the cost effectiveness of FSR com

pared with the top-down research approach. 

A number of innovations are currently reducing the cust of FSR. 

In many countries FSR teams are using 2-4 week reconnaissance surveys 

("sonoeos") to identify the najor problems facing small farners. 

But reconnaissance surveys must be supplemented by frequent interviews 

of farmers ("cost route surveys") over a full year, followed by less 

frequent interviews over 3-5 years as new technology is tested by 

farmers. Vince frequent interviewing techniques involve recurrent 

costs that are increasingj rapidly (e.g., petrol costs $3 to $4 a 

U.S. gallon inmmany Third World countries), it is necessary to shift 

to less intensive methods of data collection. For this reason, a 

Michinan State University research team in Eastern Upper Volta has 

recently shifted from weekly interviews of small farmers to interview

ing rice farmers 14 times per year--once for each of the 14 activities 

(e.g., planting, weedinq) involved in the production of rice. The 

results of the MSU survey will be available in mid-1981 and wil 

provide a comparison of the cost and accuracy of weekly interviews 

with the "activity" approach. 

Improvements are needed to speed up data processing and in publish

ing results. The FAO l is developing standardized terminology for farm 

management concepts in French, Engllish, and Spanish and has de eloped 

pre-coded questionnaires and a standardized computer program. This 

program can he used in different ecological zones arid countries to 

generate partial and whnle farm budgets, and crop and livestock 

enterprise tables on a fan by farm basis, as well as the usual 

sample averages. A qowing number of Third World countries are now 

using micro-computers in farm sirveys. The strengths and weaknesses 

K. H. Friedrich. Farm Man lnqment Data Collection and Analysis: 

An Electronic Data Prct:essi n , 5,toragqe arid Retri eval S/s te. Rome 
F7AO, 1977. For infornia iol about FAO's program of work , write to 
Neal Carpenter, Chief a-ar iNiFanagemment and Production [conomics 
ServiLe, FAO, Via delle TerNe di Caracalla, 00100 Romme, Italy. 
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of micro-computers will be assessed in a MSU Rural Development Papet
 

in 1981.
 

The third paper in this FSR series, "CIMMYT's Experience in
 

Facilitating Farming Systems Research in Eastern and Southern Africa," 

is being prepared by Michael Collinson and will be published in late
 

1980. 

Carl K. Eicher, Director
 
Alternative Rural Development 
Strategies Project
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1. INTRODUCTION
 

Increasing empirical evidence shows that the needs of small
 

farmers often have not been adequately addressed indevelopment pro

grams in the Third World over the past twenty years (Khan, 1978;
 

Poleman and Freebairn, 1973). Many development projects have been
 

introduced without sufficient understanding of the environment in
 

which small farmers operate. The chequered pattern of success is
 

traceable in part to the way research has been organized and under

taken in low income countries (Longhurst, Palmer-Jones, and Norman,
 

1976). Public investment in agricultural research has not always
 

been spent with the needs of small farmers--who should be the major
 

customers of the results of such research--in mind. 1 Instead allo

cation of funds often has been based on:
 

(1) Expressed needs of more influential farmers 2 who often hold
 

nonagricultural jobs in the society.
 

(2) Research that will appeal to professional "peer groups" of
 

the researchers.
 

(3) Types of technology that have been developed in high income
 

countries.
 

Therefore the link between the small farmers and the research
 

organizations has tended to be weak (Stavis, 1979). Traditionally
 

this interaction should have been facilitated via the extension
 

worker, but !?or a number of reasons this has not often worked. Two
 

possible reasons are:
 

(1) Institutional and administrative barriers which prevent
 

effective interaction between researchers, extension
 

workers and farmers.
 

1Anderson (1979) gave an excellent analysis of the factors
 
influencing misallocation of research resources in many LDC's.
 

2Some have argued that this tendency has been present in
 
agricultural research at some of the Land Grant Universities in the
 
U.S. (Hightower, 1972; Heady, 1973).
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(2) Researchers in the Third World often have higher academic
 

qualifications than extension staff, thereby reinforcing a
 

tendency toward top-down prescriptions--from research workers 

to extension workers to farmers. 

The quest for an efficient way of developing more relevant
 
research programs for small farms is analogous to the process used by
 

commercial firms producing a product for sale; that is, ascertaining
 

what the consumers or customers want. The farming systems research
 

approach starts with the farmer and provides a link between the farmer
 

and the research institution and funding agency, thus counterbalancing
 

the more conventional "top-down" experiment station research approach.1
 

The farming systems approach has the potential of providing the cus

tomers, in this case small farmers, with an avenue for communicating 
their needs, both to research workers and to funding agencies.
 

1.1 DEFIN.ITIUN OF FARMING SYSTEMS RESEARCH
 

The primary aim of the FSR approach is to increase the produc

tivity of the farming system in the context of the entire range of 
private and societal goals, given the constraints and potentials of 

the existing farming systems. Productivity can be improved through 

the development of relevant technology and complementary policies which 
increase the welfare of farming families in ways that are useful and 

acceptable to them and society as a whole. Farming systems research 

(FSR) has the following characteristics:2 

(1) Farming systems research views the farm or production unit
 

and the rural household or consumption unit--which in the case
 

of small farmers are often synonymous--in a comprehensive 

IThe FSR approach is, therefore, more realistic in orientation than 
the more conventional reductionist approach exemplified by commodi y
research programs. The reductionist approach involved studying one or 
two factors at a time while attempting to control all others (Dillon, 1976). 

2 We are grateful for the help of Shaner (personal communication) in 
delineating these characteristics, 
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manner. FSP also recognizes the interdependencies and
 

interrelat ionships between the naturlIoMiain.nd 


envir nr.nents.Z The research procesn. ev" L s e.licit 

attention to the goals of the whole farn.rural house

hold ) 	 and Lie constraints en the achiLvcrnent of these 

goal s.
 

(2) 	Priorities FJr research reflect the holistic perspective 

of the whole Frm/rural household and the natural a huml iiian 

env i ronmen s. 

(3) 	 Research on a sub-system can be considered part of the FSR 

prupss ii,the connections with other sub-sytems are re
(.w riz(.d orn,:,ac.'atud[~ ior. 

(4) 	Farmnino systems rensearch is evaluated in teri;s of individual 

ub-s.. ...ald the farm in sys tem as a who le. 

A variety of rseircii and developmint act vities Cal ls under the defi

ni tion of Farnin n'ystaiS research. In adit ion some research programs 

(e.g.. c m'.,,dlinv 'usear,'ch ur ,grasii not -isO R<) ane -cribed I proqra*s, 

but 	 they hibit ]ll of the characLe-ri s li tea in 

definition. The. locus of this paper is on r'search which includes the 

four cnaracteristics in our deFiniLi en of arrnirn sys Lemn research. 

ex,. ,c';t or 	 i , - our 

IAs we discuss later (toction 2.2), we would prefer to confine the 

use of the term [SR to research that hs not only the characteristics 
listed but also the active participation of the farmer in the research 
process.
 

2-This ensu renos some conusistency betwoei the unit managed by the farm

ing famiily and the unit studied in agricultural rescarch proqrams (Hart, 
1979;).
 

'In the paper we use the term;n farnini hnu s.ol or faring Friily to 

stress tie production and consumpt ion inei.ril Lionshil s (sec Section 2.1). 

4Sub-st m im.pi lesa boundary scp;atn ino thie Fr' itns,yl 

envit"Onnii1C'li . wn nyq'if=i'iS may "IA cc a cor'r;:on I',.Oilc'irt uc chvirOnilen t 
and one q'buh- . n . a t e;'nav ba a ya o! onoi(nl] ' farm'. can 

O n a .'.to. e ', livebe broken o , niiinr'i of i ';--J nr c r l:.weiv. 
stocL. arid e-r o''rlp a d inVrca, with Poch other 
(Technical Advi's,' o.r itlo , 1'M ). 

5The 	Frmig sy' tem rfleC the re nlution of the conflicLs
 

between tihe goaln of. and the constraints faced by. the farming household. 
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1.2 	ORIENTATION AND OUTLINE OF THE PAPER
 

We have approached this review of FSR with definite notions about
 

the role FSR should play, the breadth of its activities, and its rela

tionship to existing agricultural and rural development institutions.
 

We believe that:
 

(1) 	FSR is a unique and potentially significant approach that
 

can greatly increase the effectiveness of agricultural
 

research and development programs in the Third World, FSR
 

has antecedents in farm management activities in the U.S.
 

during the firsL half of the century (see Appendix B) and
 

in the 'ommunity development programs of the post-World War 

I! period (Holdcroft, 1978), FSR includes some charac

teristics of both approaches.
 

(2) FSR concentrates on the individual farming family, which
 

necessitates a multidisciplinary team of researchers, 

farmers, and extension workers interacting at the local level.
 

Thus 	 the goal s/objectives of the farming household tend 

to take precedence in the process of designing improvement 

measures. The importance of governmental policy--objectives 

and societal concerns such as environmental quality--is 

recognized, but to effectively incorporate the concerns
 

requires sLrong linkages with existing institutions that are
 

specifically responsible for such matters, including planning
 

ministries, ministries of agriculture and natural resources,
 

and 	universities.
 

(3) Although FSR is holistic in its orientation, the degree of
 

comprehensiveness of FSR in practice is tempered by the state 

of development of FSR methodology, resource availability, and 

the limitations of agricultural-development planning 

in the Third World. 

(4) FSR has it,, institutional roots in the agricultural research
 

institutes and thus has a bias toward bio-technical modifica

tions in farming systems, although there is increasing recogni

tion that changes iii nontechnical factors such as markets, 

pricinq policy, institution, and infrastructure are often 

extremely important. 
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(5) 	The operational perspective of our discussion is that of the
 

researcher and rural development practitioner at the local
 

level rather than the theoretician. While we acknowledge 

contributions made by researchers in underst:anding the nature 

focusof agricultural systems through systems analysis, our 

is upon FR which forms a direct input into the design and 

at the local level.implementation of development programs 

(6) 	 Effective FSR activities require close links with strong 

commodity and disciplinary agricultural research programs, 

We believe that the results of FSR will enrich commodity 

and discip,inary research programs and provide inputs into 

development programs designed by [SR teams at the local level. 

FSR is not intended to replace either of these agricultural 

research activities, 

(7) 	 The focus should he on the possible and practical rather than 

what would he ideal. For example, the conceptual framework 

for FSR in Chapter 2 is couched more in terms of the desirable 

and achievable rather than the perfect, Our review of exist

ing FSR programs summarized in Chapter 3 reveals that some 

existing programs already con[ain many features of our "ideal" 

program. The discussion of nethodology in Chapters 4 and 

5 is 	 not intended as a definitive and comprehensive treat

ment of methodological problems and their solutions, but 

rather a review--with commentary--on sometimes contrasting 

approaches to specific aspects of FSR Ileaned froH the 

published and unpu I)iished observations of many practioners. 

Similarly, the discussion of institutional issues and train

ing activities in Chapters 6 and 7 focuses on the practical 

problems of initiating and maintaining [SR programs within 

the framework of existing institutions, 



2. AN OVERVIEW OF FARMING SYSTEMS RESEARCH 

In this chapter we define what a farming system is,offer a
 
schematic framework for conducting FSR, and discuss some of the dis
 
tinguishing features. 
 The proposed approach discussed in this section 
may differ from actual programs because of the compromises that must 
necessarily be made in implementing a FSR program. 

2.1 DEIINEATION OF A FARMING SYSTEM
 

A system can be defined conceptually as any set of elements or 
components that are interrelated and interact among themselves. Thus
 
a farming system is the result of interactions among several inter
dependent components. At the center of the interactions are the 
farmers themselves, whose households or families and means of live
lihood are intimately linked and must not be separated. That is one 
reason why we frequently refer to the farming family rather than just 
the farmer)1 or achieving a sp)ecific farming system, farming families 
allocate certain quantities and qualities of basic types of inputs-
land, labor, capital, and management--to which they have access, to
 
three processes--crop, livestock, and off-farm enterprises--in 
a manner
 
which, given the knowledge they possess, will maximize attainment of 
the goal (s) Lhey ar- striving for (Norman, Pryor, and Gibbs, 1979). 

Figure 1 illustrates some of the possible underlying determinants 
of the farming system, The "total" environment in which farming house
holds operate can be divided into two parts: the technical 
element and the hmruma n element (Norman, 1976). 

The types of, and physical potentials of, livestock and crop 
enterprises will be determined by the technical whichelement, reflects 
what the potential farming system can be and therefore provides the 
necessary condition for its presence. In the past the technical 
element received most attention, particularly from technical scientists. 
They have, within certain limits, been able to modify thie technical 

1In addition there are often multiple decision makers within a 
particular household (Newman, Ouedraogo and Norman, 1980),
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element and improve the potential farming system by developing technol
ogies that partially alleviate the deficiencies in tne technical
 

element.
 

The 	technical element can be divided into two factors: 
 physical
 

and 	biological. Physical factors are water, soil, solar radiation,
 
temperature, etc. Technical scientists, for example, can enhance water
 
availability through irrigation (i.e., 
through the use of mechanical
 
techniques), or soil quality through fertilizer application (i.e., 
through the use of chemical techniques), Biological factors are crop 
and animal physiology, disease, insect attack, etc. Examples of 
14mited intervention of technical scientists in this area would include 
breeding ear!y-maturing crop varieties and varieties that resist disease. 

The faning system that actually evolves, however, is a subset of 
what is potentially possible as defined by the technical element. The 
deteriwinant that provides the sufficient condition for the presence
 
of a particular system is the human element, characterized by two
 
types of factors: axogenous and endogenous.2
 

The exogenous factors that largely influence the farming systems 
in any given community are the social, economic, and political institu
tions in the area--all largely outside the control of the individual 
farming household. Yet all directly influence :what the farming house
hold 	or individual members can and cannot do, The exogenous factors 
can 	 be classified into three broad groups: 

(1) 	 Communi ty structures, norms, and beliefs. Local institutions 
and beliefs often directly affect the acceptability of speci
fic development strategies. For example, processing of cer
tain food crops may he the responsibility of the women, while 
operating machinery is the responsibility of the men. In 

lThe technical element can be considered as an exogenous factor 
even though the "exogenous factors" in the text refer only to those 
under the human element. 

"The technical element can affect the ways the human element 
evolves. For exampie, in pastoral communities in Africa technical con
siderations such as limited rainfall dictate the predominance of graz
ing activities in c:ertain areas, which in turn influence community 
structures, norms, and beliefs and other exogenous factors, including 
population density. 
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such a situation introduction of processing equipment is
 

faced with certain difficulties.
 

(2) External institutions. The two main types of institutions
 

influzicing farming decisions are the input supply system and
 

or trade their commodimarkets where the farmers can sell 


ties. On the input side, in the developing areas of the
 

world, programs such as extension, credit, and input distri

bution systems are often financed and manned by government
 

and, therefore, reflect its policies. On the farm product
 

side, government may directly (e.g., marketing boards) or
 

indirectly (e.g., improving evacuation routes, transporta

tiui systems, etc.) influence the prices farmers receive. 

(3) Other influenccs such as location and population density.
 

Endogenous factors, on the other hand, are those the individual 

farming household to some degree controls, including the four basic 

types of inputs mentioned earlier--land, labor, capital, and manage

ment. 1 It is important to recognize that these resources vary among 

households, regions, and countries on the basis of both quantity and 

quality, both of which influence the performance and potential of the
 

system. In addition these inputs or resources may or may not be owned
 

by the household, Access to one or more of these resources may be on
 

another basis of use, which may limit or restrict the ease or intensity
 

of use and thus, in turn, affect the goals and performance of the farm
 

fami ly. 

Farmer goals and motivation are critical endogenous factors that
 

may profoundly affect the nature of the farming system, particularly in
 

situations where a range of options or enterprise combinations is con

sistent with the existing technical element and exogenous factors. 

Farmer goals and motivaticn are in another respect the motor that drives 

the entire system--that gives it a dynamic dimension. [ven where 

changes in the technical element (e.g., drought) and exogenous factors 

(e.g., civil war) force alterations in the farming system, farmers still 

Hanage,.nt might he considered as a special type of input that 
serves as a mechanism to implement decisions regarding farming activi
ties made by the farm family as it selectively employs the other inputs-
land, labor, and capital.
 

http:Hanage,.nt
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have options, so the resulting choices are invariably strongly in

fluerc,d by ( 1 otivation.individual lk cnd( 

The farm inq sysI em iiv Iens Iv i; co(mple.x, wh ich explains why some 

t.:hnoloriy thouqht, to le '0lvonk. often has not been adopted, or when 
it has, why the Ire ol adop Linn va i(ed widely. Not considering 
the human ei1ment in dqriculturn l research has contributed to many 

so-called "improved" technologies hrlnq irrelevant.. 

2.2 "IPSTREAM" AND "DOWNSTREAM'" FSP 

Two Lypes of farming systems research progjrams have emerged in 

recent years; namiely "tuplstream" and "'downstream". We believe there is 

a fundamental diffe rence between the oljectyives ind;t', iture A dcLivi

ties for the two types of> programs. "pllreani" -9R seek, to generate
 
e
prototype solutions which will ficilif n L Mjni r ,lshiIfl itnthe potential 

productivitv of flrwinq 'sys fto's . "W'HVtIPnu" reqI ,rch ofien involves 

several yero of rescaCt-. thf 1n dwoff QLion, and is particularly 

the concern of the Inti'rndtioril ;rkituonP I Qnltrg (1/FCs) 
regirona] I i'wiio,.iis. site pcand selected coseich "')'10,1! iui' (" Td 0 )r 

fic [SR itrolans , in pd r il,rf ifv su entlyire ' to iIIy ,nd seq test 

possible innov, f ions al hnn d'silv iTto formwhichc e inf cjtnqt. d existini 
ing systems. "liowMorico'" ;5fP fiusesnnn lose in tract i on with ifarmers 

via on-farm I'ials anil drlam spoit. vlf i up,.r results from commodity, 

discipline o i Lnted sr dc h r (Ira i', i',iv; . I Ynwnstreai [-SR" 'o 'l 

prorjams nre cormmely carrc lif witfhLin fthe context f ' a ntional 
agricul tural eve I moin f ioll'; or rt0e(r(.,r Insf i Lu.,.n 

In this paper we h vn, (oq'n o dinquuqs hoLh "u[stream" and "down-

Lrai on
strean'" ISR TO0(T'5iilT5 ',ll I' romei 1 nr "downstfri'eam"' IS. More 

detailed discussion of the two types if --P troramq is conLained il 

Chapter A. 

1Our owi bi as, which! P . Ciawford (personTal r n:'r tinn ) slhaires,i l 
woTJl he to cnffi &'u = of t ,r trm I OP HV stPol losir0 1, tori i (cu 

of ''doon i i' A)" f' . f h.,Lo" Irnt l inq fhr whole fo' ppn'P05''t1 ? 
FSc tiOn .1 Ih ,, I rti 01on or" ',. -hu of Oh ' iI'f',' piif i 0 I f thlr'a m1er01. 
rarely par!11i.ipatn,:, orI f ivII 3' in Ti,' trp,, " -- , rtki,. i,v in lie 
early l opi',of t o rn,:sr', .1h i,onqt tI V ',. ', nirTo; the f ere ,4iis 
now cOTT'o'om'ly o Ir " r'/n" ,an i s 111use'd!I lon.r'f.', flU' fn'13st ld t'nn 
V3rianlts, we 0t' i' t ali fn rpdpf if fl sti l. oro nTLias. 
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2.3 	 SCHEMATIC FRAMEWORK FOR A "DOWNSTREAM" FSR PROGRAM
 

A schematic framework for a "downstream" FSR program is given in
 
1
 

Figure 2. Four stages of research can be delineated as follows:
 

(1) The descriptive or diagnostic stage in which the actual farm

ing system is examined in the context of the "total" environ

ment--to identify constraints2 farmers face and to ascertain 

the potential flexibility inthe farming system in terms of 

timing, slack resources, etc. An effort is also made to 

understand goals and motivation of farmers that may affect 

their efforts to improve the farming system. 

(2) 	 The design stage in which a range of strategies are identified 

that are thought to be relevant in dealing with the con

straints delineated in the descriptive or diagnostic stage, 

(3) The Lestina stage in which a few promising strategies aris

ing from the desiin stage are examined and evaluated under 

farm conditions, to ascertain their suitability for produc

ing desirable and acceptable changes in the existing farming 

system. This stage consists of two parts: initial trials at 

the farm level with joint researcher and farmer participation, 
then farmer's testing with total control by farmers them

selves.
 

(4) The extension stage in which the strategies that were identi

fied and screened during the design and testing stages are 

implemented, 

In practice there are no clear boundaries between the various 

stages. Design activities, for example, may begin before the descrip

tive and diagnostic stages end and may continue into the testing stage, 

as promising al ternatives emerge during the trials at the farm level-

where farmers and researchers interact directly. Similarly. testing 

by farmers may mark the beqinninq of extension activities. 

1Although the primary focus of the schematic framework is the "down

stream" FSR program, there are major similarities to "ups tream" FSR 

2The complexit ies surrounding the constraint issue are discussed 

later (Section 1.5). 



SYSTEM 

I. 	 [ecr(riptinn or 

diau',rois of present 
farminrq system 

2. 	Design of improved 


sys tems 


3. 	Testingi of improved 

Sys tentsf
 

4. 	Extension of improved 
farm system__ 

ETERPNAL 
-,I..SAE 
 INSTITUTIONS 

CUPPENIT FARMING 

SYSTEM
 
(llyLothesis formulation)
 

Experiment Station Trials----------------- BODY OF
I, 	 KNOWLEDGE
 

ITrials at Farm Level -----------> 
A
 

Farmers' Test ing---------------------------

MODIFIED FARMING SYSTEM ----------- 4<----------------1 

Figure 2 SCHEIMATIC 	 FRAMEWORK: FOR FARMING SYSTEMS RESEARCH AT THE FARM LEVEL 
(Downstream Farming Systems Research) 
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2.4 ATTRIBUTES OF THE "DOWNSTREAM" FSR APPROACH
 

Some of the important attributes of "downstream" FSR are now discussed.
 

2.4.1 Consideratio _of _faily objectives
 

The objectives of the farmer (farming family) are directly incor

porated into the designing and testing of strategies, An attempt is made
 

to understind the farmer's objective function in the initial descrip

tive or dgnostic stage. The farmer directly participates in all
 

stages except possibly the design. This ensures evaluation criteria
 

relevant to the farmer, rather than simply the conventional returns

per-unit-of-land no often used. Also the FSR approach recognizes that
 

farmer objectives may change over time. For example, as development
 

proceeds, the importance of community norms and beliefs in shaping
 

individual farmer goals may diminish. As the FSR approach is used in
 

designing successive generations of strategies, changes in farher
 

objectives can be incorporated in the process.
 

2.4.2. Incorporating com1uoity_.nd societal _oals 

The FSR approach views farmers both as individuals and as members 

of the larger community and society. Thus the approach links the micro 

perspective with broader societal considerations in the process of 

designing development strategies. Such strategies may involve single 

orinnovations proposed for adoption by farmers, such as improved seeds, 


policy changes that alter fertilizer subsidy levels.
 

Societal goals could include maintaining soil fertility to enable
 

the land resource to be used by future generations, avoidino an "ncrease
 

in inequality of income distribution, and other goals. But it is
 

lit is rneial1y as swued that the ohject ives of the farmer-

usually the bead nf the family unit--reflect those of the farming 
family as a whOle. ,r the terms fa rmer and ftroing family are often 
used inter,rh' eabl, Howevr, that may not be true of other members 
oK the tIi wiLt K i His r their u cor ol ( N ani, Orrdrao'n, 
and ,orr199) 

http:com1uoity_.nd
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likely that such goals are not going to be achieved simply through the
 

development of improved technologies or practices that reflect the 
heterogeneity that exists in the farming community. For example, it is 
likely that, ceteris paribus, farming families with better quality 
resources and easier access to external institutional support systems
 

will still progress more rapidly. Nevertheless the development of
 
improved practices relevant to farming families in less fortunate cir
cumstances can at least slow down the increase in inequalities of in
come distribution. Tn such cases a more positive effect of the applica
tion of FSR may involve influencing changes to be made in agricultural 
policy and in the operations of farmer-contact agencies, Although the
 
potential exists for FSR to be of value in such areas--in addition to
 
its current application in the development of improved practices-
there are as . no examples where it has beer systematically applied
 

in this fashic.
 

2.4.3 Tajpngthepool of knowledne of the society
 

FSR recognizes that the potential benefactor (the farmer) must be
 

an integral part of the research process. The concept explicitly
 
recognizes the value of the farmers' experience (Swift, 1978) and their
 
traditional experimentation (Johnson, 1972; Jodha, Asokan, and Ryan, 
1977) as inputs into developing strategies for improving the produc

tivity of existing farming systems.
 

Many changes envisioned in FSR involve smbll adjustments rather
 
than complete changes in the farming system. In addition, even greater
 
reality is encouraged in the research process through maximizing 

research under actual farm conditions. When testing improved techno
logy, the managerial input is initially provided by the research 
worker--trials at the farmer's level (Figure 2); and than, often later, 
by the farmer himself--farmer's testing. 

The link with the extension worker in such work activity is vital 
(Asian Cropping Systems Working Group, 1979; Navarro, 1979). Extension 

lFurther discussion on this is presented in Sections 4.2 and6.1 .1. 
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workers' knowledge about the local situation at the farm level and the
 

responsibilities they eventually will have for disseminating the
 

results of FSR, make it imperative that extension workers be involved,
 

or at least consulted, at each stage of the FSR process. Interaction
 

with the research team has another benefit for extension workers. In
 

many countries they have been taught to tell farmers what they should
 

do rather than to listen and to help farmers through dialogue with them
 

(Belshaw and Hall, 1972), which is so important in the FSR approach.
 

Research workers often have cut themselves off from such valuable
 

knowledge and wisdom. As a result, researchers often spend considerable
 

time "rediscovering the wheel" rather than building on the knowledge
 

that farmers and extension workers already possess.
 

An example is the practice in many LDC's of farmers growing crops
 

in mixtures; that is,more than one crop at the same time. For many
 

years that practice was considered by many agricultural scientists
 

and, for that matter, by officials in ministries of agriculture as
 
"primitive" and not compatible with "modern" agriculture. So it was
 

not considered worthy of serious research endeavor. However, efforts
 

inmany parts of Africa to encourage farmers to plant single crops of
 

improved varieties alone often have failed. Why? The results of
 

surveys in northern Nigeria indicate tha, under indigenous technological
 

conditions it was rational for farmers to grow crops inmixtures when
 

either labor or land was limited. Mixed cropping proved to be more
 

profitable than single crops and to yield a more dependable return
 

(Norman, 1974). Belatedly, considerable interest inmixea cropping
 

with improved technology has developed amongst technical scientists
 

(Monyo, Ker, and Campbell, 1976). Many of the results confirm the
 

methods that farmers evolved over generations (Villey, 1978). Undoubt

edly much more progress with mixed cropping could have been made if
 

the pool of knowledge possessed by farmers had been tapped earlier.
 

1A contribut ion from Col linson (personal communication) makes the 

same point quite succinctly: 

"I find both scientists and administrators don't really understand
 
what Farmer participation can imply. I often give a hypothetical 
dialogue between farmer and agronomist to show what it can be.
 

(continued on next page)
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2.4.4 	 Recognition of the locational specificity of the technical,
 
exogenous, and endogenous factors
 

The FSR approach involves breaking heterogeneity into homogeneous
 

subgroups and developing strategies appropriate to each, The disaggre

gation 	into homogeneous subgroups is first done according to ecologi

cal systems or to differences in the technical element; then, if
 

further disaggregation is necessary, differences in the human element
 

may be 	basis for subgrouping (Section 5,1.3). The aim of such dissag

gregation is that, in terms of interest to researchers, the variance
 

between subgroups be maximized and within them minimized, and that the
 

classification be useful as a guide to developing relevant strategies
 

(Technical Advisory Cormmittee, 1978). The constraint(s) most limiting
 

in the 	farming system of each subgroLip as revealed by analyzing the
 

results then become the focus of research efforts.
 

Footnote 1 cont.
 

(a) Agronomist: - We thought of having three cowpea to each
 
maize plant in this treatment.
 

(b) Farmer: - What would I do with all those cowpeas, 
there's no market and we only eat about 1/5 by weight of 
ma ize? 

(c) Agronomist: - OK let's reduce to say equal maize and
 
cowpea to give a ratio close the weights needed we
4o 	 
thought of putting the cowpeas in the row between the
 
maize plants which are one foot apart.
 

(d) 	Farmer: - but that only leaves 6 inches between the maize
 
and the bushy cowpea plant - how can we get our hoes 
in for 	weeding?
 

(e) Agronomist: - OK what about putting the cowpeas in be
tween the plants within the maize rows? 

(f) 	 Farmer: - Well we weed by putting the hoe between the 
maize plants and pulling w,eeds into the interrow - it 
will slow us down a 1lo, 

(g) 	Agronomist.: - o what (JO you suggest? 

(hj 	 Farmer: - Why not put the cowpea seed in the same hole 
as the maize seed as we do now?" 
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2.4.5 The dynamic and iterative nature of FSR
 

The research process is recognized as being dynamic and iterative,
 

with backward linkages among farmers, research workers, and sponsoring
 

agencies rather than simply the presence of forward linkages character

istic of the "top down" approach.
 

An example from northern Nigeria illustrates both the iterative
 

process and inefficiencies that can arise in allocating research
 

resources if a farming system perspective is not maintained. Tradition

ally cotton, often grown in mixtures, is planted after the peak
 

labor demand period in June-July is partially past and priority has
 

been given to planting and weeding food crops. Growing cotton according
 

to the recommended practices--which were drawn up in the absence of a
 

farming systems approach--involved planting earlier sole stands,
 

and called for fertilizer and spraying six times with a knapsack sprayer
 

that used 225 litres of water per hectare each time. Expost FSR
 

revealed why farmers in general were not adopting the recommendations
 

in their entirety (Beeden et al., 1976). On average the net return per
 

hectare was hioer from growing cotton according to the recommended
 

practices, but the improved cotton technology needed to be planted
 

earlier in June and July when food crops were being plnted and weeded.
 

Although the return per man-hour of labor on an annual basis was 

higher, the return during the June-July labor bottleneck period was 

lower for improved cotton than cotton grown according to traditional 

practices. That, and the large amount of water required for spra,'ing, 

no doubt accounted for the farmers' lack of interest in the improved 
cotton technology. The ex post FSR revealed that farmers were not 

comparing the improved technology with traditional cotton technolory, 

but with the alternative of devoting labor to other enterprises--in 

this case, food crops. 

The above results of ex [ost FSR lent support to the development of 

a modified technology under which cotton could be planted later when it 

fitted in better with the traditional farming system. Also recommended 

was replacing a water-based inecticide with an oi7 based onu Lhat could 

be applied with an ultra low-volume sprayer (Beeden, layward, and 

Norman, 1976). Understanding of the farming system and the constraints 
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faced by farmers, as envisioned in a true FSR approach, would no doubt
 
have reduced the research resources devoted to developing a relevant
 

cotton technology.
improved 

2.4.6 The inteprative an" multidiscin]inary nature of FiR 

Most past agricultura research in developing countries has been 
based on narrow disciplinary qpproaches. which left farmers the ditfi
cult task of integratin'; new in urmai:ion into thpoir farming sys Lei's 
(Technical Advisory Conmitte,, 1973), Cell i-un (1979) gave an example 
of how iprctiual thAt toweL can be of iop ro ,,rch in otitution 

SLast Afr'iC. co;POW:i i t',i- rien ta tedl t, a tatt the optimalro.al 

plantinr time Cor six crops -ro0w hy loi wr':r5 wan the first week 
after the rains began. Using hops, rari/,r could prelare only one
third hectLar tha week. ife durigr ht rmors rhad Ytopped p1anting then, 

their income would have dro'pod WO percen. 

l-S; provides a mtins Ly which nolii] i i il r teat of researchers 
can exaine problem- of the Farming syktmeu, including compleuentary and 
supplemientary relationships b)'twren resources anld "n Irri set. With fos

sil energy costs increasin,, the Outsrible rami fiitions of this are obvi

ous. Such interactions have rarely, been exloitcd in the redoctionist 
approaches to ,evelorin i ,proved technoloy. it has been sr ,nestedthat 
if researchers overlook thUse interac. ions there ray be adverse effects 
on specific enterprises. For example, it was di'reed t d recent workshop 

(McDowell and Hildebrand, 1980) that small lives toc have been adversely 

affected in some research on croppinr systems. The nrest itv of recog
nizing and fOcLSing on the interaction of the technical and human ele

ments and fully appreciating the mulLiple use of resources requires a 
multidiscipliinary team working in an interdisciplinary manner. 2 The 

1An excellent example of the value oF FSR in improving the effi
ciency of research resources through systematic analysis of labor input
in relation to crops--in the case maize and sorghum--and rainfall 
patterns is illustrated by work in central lanzania (CIfMMYT, 1977). 

2Multidisciplinary sugniests involving sever-l disciplines while 
interdisciplinary connotates the disciplines working together, rather 
than independently, in solving a specific problem, 
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social scientist should play an ex ante role rather than simply the 

traditional expost role characteristic of the "top-down" approach, 

For example, in India, the ex onte likelihood of labor bottlenecks with 

improved watershed-basd Watr;i nt ,';,,,r '.,' deT onstrared by Ryan 

et a:. The improved . arn now,' being tested on farmers('77) systems 

fields in cooperation with AMUD&F, The team, includinn both technical 

and social scientists. needs to le involved at the first thnree stages of 

the research process and ploq>:bl y some in the fourth stage . 

2.4.7 Fle},xi hill ty in .C,r:i a inr, bOth technical n .ntechnicaltind and 
liiViMr)e1o'h i In to'acmi nll ,5t' 

Traditionally agricultural research has been rather narrowly 

focused on yield-increasini technical innovations for specific commod

ities. FSR is concerned with the productivity of the entire farming 

syst m and, as a result. it will exam'ine nonLechnical chanqes that are 

exonenoun--fact rq like improvinq mare tina aTr.anwlen .n for inputs 

and outputs. The flexi hilit7 inherront in the FSR apprdchi also assists 

in l inLing Pacro and micro rerrpofivPq in Kqriqlliinq Wraleri es more 

effective fnr spec ific rural area; or qrnupq of farr,"-. National 

Policips Ilik, nricing and trade olicies haLt affect a. ricultui'al 

producers may he explicitly cons idercd when diaono;inq existing farming 

system :nd diesignini improv(miirntnS. Chanrie in such policies nay be the 

most critical ingredient in efforts to improve the lives of small 

farmer,. 

2.4,8 Co me.ntincioxistijnqtr.adil._onal research anproaces 

The farmin systems research approach is not intended to replace 

basic and applied research or what can he described as the "body of 

knowledge" (Finure 2). Also, the "body of knowled,e" will he auqented 

by FqR ak followq. First, the results oF the FSR prnach in a sbecific 

area maay he anplic;thle, with some rodifr<atinn, to other aroaq with 

s1 iar Pnyi reeints. q cond. Ih( variant otfF-SR tha t is "upiqt ?aaml 

can he nai[ tOvinp orntotype Mut ion , ll' in lme fr- & 

packawr:s of practices that address thrselves to common constraints 
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facing a broad range of farming systems across one or more geographic
 

regions. For example, the Cropping Systems Program of IRRI seeks to
 

develop practices that will facilitate intensifying rice cropping
 

systems throughout South and Southeast Asia, as scarcity of land is an 
overriding problem throughout most of those regions (IRRI, 1978). 

Similarly, the Farming Systems Program at ICRISAT focuses on improving 

watershed-management practices because water is a critical common 
constraint in the semi-arid tropics (Krantz, 1979), Such prototype 
"solutions" become part of the "body of knowledge" applying the FSR 

approach to a local situation, 
The coyplementary nature of other research approaches in contribut

ing to the "body of knowledge" is underlined in "downstream" FSR, which 
draws upon this information in the process of designing practices or 
recommendations suited to the specific local situation in the immediate 

future. 



3. REVIEW OF FARMING SYSTEMS RESEARCH PROGRAMS
 

The upsurge in interest in FSR is largely a product of the 1960s
 

and 1970s. Thus, of the fewer than twenty FSR programs in the Third
 

World at present, most are fairly young and still in formative periods.
 

In many instances, prorams are still in the process of defining a 

research focus and developing,,methodologies, The differences am on 

existing rSoovos reflect in large part the diversity of the insti

tutions invoiv.:i their histories, objectives, and scope of responsi

bilities--na-.tinal, regional. and commtodity foci. While common fea

tures e:mlrq. , rtain iK',ortant differences remain. This section ex

amines the scooto FS1 programs and distinguishes between the two 

major typ s of programs, namely basic, general or "upstream" variety 

and Lhe si, w ric or "downstream'" type. As noted earlier, this 

paper fc.., on "lOwn:stroa'" programs but the principal features of 

both types ir 'inwed in this section. Sunmaries of FSR activities 

,
at sele' ' ito, - 05 including ICTA (Guatemala), ICA (Colombia), 

ISPA (torte . ,T (Cntral1 America), and selected IARCs (CIMMYT, 

IRRI, IITA, N .AT, and TCRI SAT) are in Appendix A. 

3.1 SCOPE OF ACTIVITIES OF FSR PROGRAMS
 

Most FSR programs are still confined to developing technology 

for the crop subsystem as a consequence of the crop mandate of some 

research institutes (e.g., CINA1Y7 and IRRI), the current state of FSR 

methodolo y, and the scarcity af researchers with F-SR experience. 

Some schol ars (Boer and Welsch. 1977) have appealed for livestock to be 

included in the roc,:s , hut the approach has rarely been applied to 

the livestock subsystem except where L imrintqes directly on the crop 

subsystem. ilCI\ is now engaged in FSR on the livestock subsysten while 

ISRA in Senegal and CATTE in as ta Rica arc addresqiriq crop-livestock 

interactions. fIAT i ur-uiinq limited FES -o' bath ,wine and cattle. 

Excludirqn .or assion inn low pri r i Ioiivo to rese ch h,-qak been a 

subject At considerable debaL cotr'rini On e tu'e of livestock intho f 

the develo ping world undr conditins aor 1,anj scarcitLv, higjh population 

growth rates. poverty, and M Iapl - Food .lefic-ts. Since livestock is 

21
 



22
 

an integral part of the farming systems of mlost of the world's popula

tion, we believr it should be liven due consideration in applying the 
1 

FSR approach. 

In addition to the subject focus of FSR programs is the issue of 

sequencing research activities, Ideally, agricultural research might 

be conceived of as a smooth continuum of interconnecting activities as 

follows: 

(1) Anylyzing the existing situation. 

(2) Initiating of basic lines of research. 

(3) Developing broadly generalizable solutions. 

(4) Adapting solutions to specific situations. 

(5) Initiating of action programs. 

In reality, the process is disjointed because of the fragmented insti

tutional responsibilities among national, regional, and international 

centers; varitions in research methods required to generate solutions 

for differenot prolems, and differences in the state of knowledge with 

regard to improved technologies for different commodities, enterprise 

mixcs and geographic areas. For example, the existing body of know

ledge is more likely to offer readily available or easily adaptable 

solutions for monoc:ultural farming systems for major grain crops than 

for corpcIx ih.tercrop situations involving a variety of less well 

known cormmodities or both crops and animals. 

The "ideal" program in any given situation will probably involve 

some mixture of "UOtream" and "downstream" features as determined in 

part by the availability of innovations whicl can be easily and rapidly 

integrated into existing farming systems. Where the pool of such inno

vations is large, a "downstream" program can be an effective mechanism 

to identify and adapt the most promising approaches. Conversely, where 

significant research of a more basic or general nature is required, an 
"upstream" program may provide an appropriate mode to organize the re

search effort in a fashion which cuts across traditional disciplinary 

and commodity lines. The appropriate mix may be achieved through 

l inkage s bbMewun different programs rather than attemrp ts to combine 

tur r M;,Sicn of integrating crop and animal production systems 

in in SR context see AcDowelI and Hildebrand (19,0). 
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both dimensions in -ne same program. At a minimum, there should be a 

two way flow of information from the farm level to research institu

tions and from the research stations to the farmers--possibly via 

"downstream" I-R proqram---in the form of research results. In prac

tice, links between both types of FSP programs on the one hand and 

on the other are likely to becommodity/discipline oriented research 


stronger than the l inlk s between "upstream" and "downstream" programs.
 

Figure 3 suiilarizes in a general fashion the scone of activities 

at selected national, regional and internationalof FSR-type programs 


agricultural research institutions.
 

FSR: AIMED PROTOTYPE3.2 "UPSTREAM" PROGRAMS AT PRODUCING GENERAL 
SOLUTIONS
 

The objective of "upstream" FSR rrograms is to fiind out how to 

overcome major constraints common to a ranqe of farming systems extend

ing across one or more geographic zones. The partial or total removal 

of a constraint ,uch as water availability in arid areas and soil 

fertility in the humid tropics can significantly expand the range of enter

prises and technique; which can be potentially utilized by farmers. 

Such proqrams mainly rontrihute to the "body of knowledge". rather 

than develop practices specifically tailored to a local situation. 

Prototype qolutions produced by "upstrpam" FSR programs must be further 

adapted h., "downstream" FSR programs to specific local cnnditions. 

Further, 'ups tream" protrams may provide inputs into the establishment 

of research priorities for commodity improvement programs, since the 

"Lulp.tream" perspect ive i s broader in terms of commod it is and di sci 

plires than rome ditv improvement programs. And their geographic 

perspective tends to he broader than that of "downstream" programs. 

Ultimately ''upstrea ' (Iraims rely feedback "downstream"P:rog should on from 

programs to sharpen their awn research priorities or objectives. 

Extensive use of ex erim, nt station trials often characterizes "upstream' 

proqrams.
 

Most of the "unstream'' FS, activities are founr in international 

agricultual rp'sr'arch centers (Ix RCs). Given the formidable array 

of methodological ,rohlems involved in "upstream" FKR and the strongnow 



Type of Research Institution 

Activity/Type of Knowledge,
 
Technology Generated National Regional 
 International
 

-) 	 C)) - C -) 

11. Component technology research a a a a a a X X 	 X X X X 

n 2. 	 Research on prototype solu
tions involving integration

of several c -,mDonents X 	 X X X X X X 

3. 	 Ogerational linkages with 
1"uPstrea '"/"downstream"/
 
coinodity/ programs 
 X X 	 X X X X X X X X X X X 

_4. Desion,'testing of immediate 
o 	 solutions for local
 

situations 
 x x x x x x X
 

5. 	 Treatment of non technical
 
factors (eg., marketing,


= policy,/, etc.) 	 X X XX 	 X 

aVirtually all national institutions are engaged in some form of component technology research, although
 
not generally as part of FSR-type programs.
 

Figure 3 SCOPE OF ACTIVITIES OF FSR PROGRAMS IN SELECTED NATIONAL, REGIONAL AND INTERNATIONAL INSTITUTES
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comparative advantage of national programs 	in "downstream" FSR, such
 

Also, a large geographic zone
a concentration may still be appropriate. 


of potential applicability can better justify mounting relatively ex

pensive "upstream" programs because such zones often extend across 

national and regional boundaries. 

Prominent examples of "upstream" FSR activities include the Farming 

Systems Programs ofI ITA1 and ICRISAT and the Cropping Systems Program 

crop 

of IRRI. For IRRI, the key constraint in the rice growing areas of 

South and Southeast Asia is identified as land, and the solution is 

intensification (Technical Advisory Committee, 1973). For ICRISAT, 

the important constrainat for the semi-arid 	 tropics is identified as 

water and the solution is better use of existing soil and water resources, 

with the focus on watershed units (Kampen, 1979b). For other centers, 

it has been difficult to identify constraints around which research 

programs could be built and which extend across a large area and 

several farming systems. The two centers--IITA and CIAT--serving the 

low land humid tropics of Africa and Latin 	America have had problems 

in that regard that stem from wide diversity in farming systems in 

their respective zones of responsibility. Difficulties at CIAT in 

achieving some focus contributed to terminating the farming systems 

program, although some of its activities have been integrated into the 

cammodity research programs (Technical Advisory Committee, 1978). 

Iia is attempting to deal simultaneously with a broad range of con

strai.its, including low solar radiation, erosion, drought stress, 

intense weed competition, low and declining soil fertility, and seasonal 

shortages of labor (I1TA. 1979). 

"Upsvream" features are included in CATIE's mandate, and some in

depth work on understanding existing farming systems in the Central 

American Peqion has taken place (Hart, 1979a). However, CATIE remains 

primarily an institution assisting "downstream" national programs in 

its area of responsibility (Navarro, 1979). 

3.2.1 . Research on component technology 

Although "upstream" programs aim at producing prototype solutions 

by intograting several components. much of the research to date has 
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been on individual components such as soil 
and water management,
 
mechanization, and agroclimatology, and tends to be erganized along dis
ciplinary lines--as at IITA and ICRISAT, while crop:inq systems work of
 
IRRI and CIAT is related to specific commodities.
 

Research at 
IITA a'd ICRISAT has taken place primarily within
 

the individual sub-progl'am areas, which deal 
with specific components,
 

in part because of the need to assemble and analyze data on basic
 

factor relationships in the environment. 
 Such work is regarded as a
 
necessary prerequisite to 
the design of prototype solutions. At
 
ICRISA such Prototype solutions are taking the form of improved 
sysrems of soil and water management within Watershed units. ICRISAT
 

has initiated operational scale watershed-based, resource utilization 

research that cuts across sub-program areas (Technical Advisory 

Committee, 197L), 

3.2.2 Operational linkages with nat ional prorams 

Since most "upstream" FSR programs are still relatively young,
 

they tend to be primarily in problem identification and solution design
 
stages, with limited testing of prototype solutions, mostly at the
 
research stations. At ICRISAT, specific soil 
and water management
 

pract;ices have been tested in watershed units on site, and limited off
site testing has been done via the All 
India Coordinated Research
 

Project for Dryland Agriculture (Technical Advisory Committee, 1978).
 
IITA has carried out tests of a variety of management practices on
 
hydromorphic soils on site (Menz, 1979). Researchers in these programs
 

are beginning to work systematically with national programs in adapting
 

prototype solutions for possible eventual use in development programs
 

for specific areas.
 

Some of CJAT's farming systems type research is carried out in 
cooperation with national programs, as is the case with the Beef Produc

tion Sy t(ems [valuation Projeci in the Verrado of Brazil and 
the Llanos of Colomhia (CTAT, 1970). However, as noted previously, 
the main empee sis of CIAT's farming sysLems act ivit-ies is to influence 

research priorities wi thin the commodity improvement prog rams rather 
than to design and test prototype solutions, 
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IRRI's Cropping Systems Program is closely linked with national pro

grams via the Asian Cropping Systems Network (ACSN), which facilitates 

extensive testing of prototype solutions in cooperation with national 

programs. The ACSK also serves as a conduit for information on farm

ing systems in various countries in the region for the Cropping Systems 

Program, which assists in determtining research priorities. A number of 

practices developed at IRRI. centerinq on means of intensifying rice 

cropping systems, have been adapLted to local conditions in several 

countries and are now being extended to farmers (Technical Advisory 

Commi ttee , 1972). 

3.3 "DO.NSTREAM" FSR: PROGRAMS FOCUSING ON IMMEDIATE SOLUTIONS FOR 
SPECIFIC LOCAL SITUATIONS
 

As discussed earlier. "downstream" FSR programs begin with art 

understandinq of exi sting farming systems and the identification of key 

constraint. However, in contrast to "upstreim" programs, "downstream' 

FSR does not ,l,',s seek to significantly alleviate key constraints 

in the short run. ult. instead identifies areas of flexibility in the 

spec i fir ,s Lhrough ,- cla up Lions theW t i nnov, to roil i ty of 

existinn onstraint s. I In so doing "downstream' FSR, as emphasized 

earlier, depends primarily on existinq research results for tosting and 

incorporation di rectly--nr with relarti',,l'. minor modificatirns--into 

farm ing ,stems. On -farm trial s and direct or f irst hand interaction 

with farmers predominate while e:'perimenl station research tends to be 
basic research, 2rest ricted to adaptive rather thinminimal and 

"Downstream" fSR programs form part of the activities of the fol

lowing institutions--ICTA (Guatemal:a), ISPA (Senegal), CIMMYT, IRRI, 

CATIE, and ICPI1 SAT. Since "downstream" FS.P is the focus of other 

sections of this review, it is not further elaborated here. 

IThe example of cotton in northern Nigeria is described in Section
 
2.4.5.
 

2That is,research in the same institution in the FSR program as 
opposed to research in commodity programs, which miqht be primarily or 
exclusively on-site. 
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As already noted, existing FSR programs tend to focus on bio
technical modifications of farming systems. "Downstream" programs
 
cover a wide range of approaches, from commodity focused programs to
 
programs that attempt to develop comprehensive solutions involving
 
a number of technical factors. The specific concern of IRRI 
is intensi
fying rice cropping systems througih such measures as shorter season
 
varieties, reducing turnaround time between crops, and fitting other
 
crops, such as legumes and vegetables, into annual rotations where
 
appropriate (IRR], 1978). Partially because of similarities in the
 
rice cropping systems in the South and Southeast Asian region and a
 
narrow range of solutions, TRRI has been able to develop and use a 
crop simulation model to best fit cropping patterns with soil 
and
 
climatic data. Cropping intensity is less a specific concern of
 
CIMMYT, which uses a broad range of possible improved practices in
 
designing solutions for specific situations for wheat, maize, barley
 
and triticale (CiMMYT, 1976). 

ISRA's and ICRISAT's designs of practices extend into developing
 
a complete alternate farming system, involving several significant 
modifications oF existing practices, or introduction of new practices/
 
enterprises. For example, ISRA's improved systems have included 
such new elements as animal traction and soil conservation practices 
in addition to seed, fertilizer and pesticide (ISRA, 1977). 

ICTA and CATIF represent intermediate approaches. Commodity 
research priorities influence the geographic focus of FSR work. FSR 
research concentrates on developing improved practices for the priority 
cominodities, but other recommendations will be developed as dictated 
by the particular needs of the entire Farming system, even though these 
recommendations may not involve the selected commodities. ICTA does 
not attempt Lo develop comprehensive solutions, but rather a few modi
fications at a tine, focusing on the key constraints (Hildebrand, 1979c). 
One view i' that farmers are not likely to adopt a whole range of 
recommendat.ions simulfanneounly, but are inclined to make progressive
 
modifications of existinq practices. 1 

1See also che discussion inSection 5.2 about single trait and 
packages of prastices. 
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There are a growing number of projects which incorporate "down

stream" FSR type activities. They include the Caqueza project in
 

countries,Colombia, the activitie, oF Purdue University in the Sahelian 

the Michigpan State University project in Upper Volta, the Central 

Luzon State Universi ty/Kasas Stote niversity project in the Phil ippines, 

the Wash inqton State project in Lesotho.'
 
and 


The Institnt 1',Lennic R,urale in Ma ii recently initiatnd a 

FSR program in Oe sauthern e'qon K that country (Institut d'Economie 

Rura e, 10,7). A number o Asian countries, notably Malaysia, Indonesia, 

started or expanded SR type programis, in
and the Philipi;i e, have 

some cases as a direct ,',;(,u I nF their participation in the Asian
 

N tWOr. DIk 

jects is very 1lited t date. 

The focus of rurrr', LiF nrn'iriS Oil ,rl1aesigning and testing techni

Cropp-in: i, e i el in ; ,:'ation on most of these pro

cal innovations stem;KFi i - pro(ramis oergiro from and bein currently 

insti Lutions, with mandates restrictedlocated in a ricultural research 

to crops nin livest.oc, I Somo resarchers have included technical 

oraon and 1 ri eti eq in their research i,;andate.prissinq. 5 

Although tLh impuranca of aglricu ltural polic' has lon been recognized, 

q ivon scanLt aLtention 

aspects oi pro 

most ar"cul]tural research in'; il till; hive 

to polic,' reseaIrch, Let.u tth ne-d , Policy)Ladlress i.;sues is appre.

ciated 'more now. The (coeeni" Poro,,Ils AL both CIMIMYT and .CRISAT 

are addressinu ;ol i iuse, ir their research, and other institutions 

in the future.may incorporatie plli", issur, 


Few roPI'ir to date 'ive elX icit MLtention to the broader or 

macro it .,icat;on,np'e iii: -(evelopment strategies that may emergenf 


innovation
from FSR proqranis. For axya'le, a rdpaid adoption rate of an 

may lead to a signifitl increuase in production. How will such an 

increase affect prices in the short- and mediun-terms? Are market 

facilities adeqluate to absor' the increase? What special measures 

1The universitv projects are all supported by USAID.
 

2Another countv which K5 currently reorqanizinll its research 

structure to incorporaLe "'',stream" K, activities is Zambia . An 
additional intriauin charcLeri I:ic of the recrganization is their 

plan for such activities to inst:itutionalize more firmly the crucial 

link between research and extension aLi vi es. 

http:livest.oc
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might be taken to guard against a short-term disruption of markets and
 
prices? Some of these questions have been addressed in the course of
 
certain national programs. The Central Luzon State University/Kansas
 
State University Technical Package Thrust project in the Philippines
 
iscurrently considering marketing specifically in the context of
 
an FSR-type approach. Sever&I agricultural development projects have
 
included marketing and macro policy issues in the planning stages,
 
but examples of such research are scarce.]
 

1A qualified exception is tne Cacueza project in Colombia (see 

Appendix A3.3). 



4. GENERAL METHODOLOGICAL AND IMPLEMENTATION
 
ISSUES OF FSR
 

As illustrated in the discussion of "upstream" and "downstream" 

programs in the previous section, a broad range of activities is cur

rently undertaken in the name of FSR. This variety of activities stems 

in part from the holistic nature of FSR which involves a concept of 

the "total" environment, Thus there is little activity concerned with 

agricultural and rural development which cannot claim :ome relationship 

with FSR, however tenuous. 

Further, the breadLh of activities included in FSR underlies both
 

the growing consensus about its desirability as well as the considerable
 

diversity of opinion about how it should be organized and undertaken.
 

The diverqe opinions involve practical issues of methodology, implemen

tation considprations, and reqources available for research, which 

individually or collectively may require some modification of the con

cept of the "total" environment. Instead of assuming .hat all rtors 

determining the actual farming c;ystem can be potential variables. 

operaLio alization of FSR may favor treating some or most factors as 

parameters (Winkelmann and Moscardi, 1979). For example. the mandate 

of a particular institution and the availability of research resources 

may necessitate focus on a narrow range of variables such as agronomic 

practices for one or two coimnodities. 

In the followinq secLions we examine a range of issues affecting 

the focus and content of [SR programs, including mandates of institu

tions, linkages among research and implimentation agencies, professional 

and practical crediility, efficiency ,nd accountability of the research 

procuss, selection of constraints and evaluation criteria. These 

Zandstra (1979h) has expressed an analogous approach with respect
 

to croppi ng systems work in which plant growth and crop yield (Y) can 
be considered LO be Lhe resul t of two miul t idimensional vectors: the 
environmen t (E) anI ranagnmett (M). 

Y f (r, )
r M 

In this relationship F ar, Pnvironm,;ntal factors (parameters) 

that affect Y but are not subject to modification by M (variables). It 
is in essence a default relation and reflects th, researcher's decision 
concerning the mix of M to E, 
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issues have their rooti in Lwo basic chararter istics of" "downstream'' 

FSR. First,, 1 H focuses ii ,e.viPq !prolilncnS Sea]] alr,,ermer5 -- itaL is,In1l ii 

it is development nripn,Led (Navar'o. I979) and, erond, if I .,<cn 

adaptlinj and ;:n ting tec:lwi oY--pu t. qnt thingHini imiprovw',t somei 

together th t can Qceu,,d t.oday--a., opposed to scien(:e , whicuh involves 

pushing ba ck Lh t i rs of Lnowl edge,' 

,1.1 MlANDATLs nF I'ITI.TU-IONiS 

Thn ianidates of lthe instiLution iniwhich the FSR program is 
Ioca IrCi ate 1vio,'i,1 in d te'l theKscope of PSR prooi) imprJiMrilL 1ining the 

etati:g1,am1. lo' ex;. il , M' fl.it o cif I f. t'Pjttir,. a foctus on rice crop
,
o ,:ho; inftances 

will IhP nub>-q;yr~om ,tpwci~i W om, t e;<nl. p, !:h rerT'(,ich 

ping,1 ti 'a11KY',!h Wt lclici' l !!rohoit in stuc-h t' 
t exOll Ito.. 


ilatdIt t t! i! w!lon Ih '.-omeiwati al ,r'ci,:A Jart i i naoit,'im''/ f used 

doe" I (i( . I2itc I ttI i t, ' iiiw ;v',. iw ipers ec!.t i ve canno. or , l c]hi toL 

ht i1)1. An (,:.,tic i Mcia lo.,d i " > Is T n n r(tkI f inLegrattli wA',, 

tioi o a ind.l:vniin i Ai, iM rc. h t hcrtoi< t l iilc . 3 n ' W"> ro, n 
crlop q;ll--<YWt "I UM nw Iil ,h ,'l '),+ 'ir< in Judo T-oin ftl: . fIl' ta ~ Ito tpi(Is. 

iw i,,t or K: , ic < for tatex, it j i 't.iuli, H ci, -iii iimprovedt t e 
crlop can.1 into actualll in ny<,LP('u in,,il ';,llPXOMof ,0 liot'fit !fo'irm I 


resr t'idc: fat ,Iwit iIii. Atn nsac llI offi. this wuId ho cotn and wheat.[hiP 

l''ci< "uq C in .... eew,:ork jl;' , , It y li.iy (it ic <.35 itat .it'1'T i., (l.yerl 

Ci>L; , 1l0 ). 

itt ' i ' iP nislt.wy i c pr esearch insti ultes, it fol-

Inws t.i;-tl. K telit <.tiniSI: Mrt the cO sitb-sysLen.S:O iiR i ,tdvatit i 

t pr oI)t'rowi' ntiii ini', I v ii, tj tc, I ivestlick ltt-;ys teic have ru-ceivedI rel tt:ively 

a fl.'rt nfL-firl ignored,1 i aLt n ant iprodut . ion -;a-systet; hive ten 

toat aIrA f 'iiili', at',.' fo! il -c " cm ti I Ot'trvas t prtdluc 1 f ot ai ipr v;ti t 

'. ii I i(JP},r'K 1 .5 nliv eyc: r t:t C~'u: L)i 
l.:(:il lo li:'. hnlpnn; iilldrl+): o.rie we.rl ,<ll li<,hM, w it~h deve)lopment.f 

lhi.:ttn i' ( ll c},t iii it 1-0 a ticied t l nlcitn 

I! 0cC.)I It f io d int ipii ( r!i'r:ootitr~iit c: ot (:t t r di ionial 
typc(e of i i< itii "roi-,f ,ll 1" ' 'i' rdmt'<-, Lot:tt of w-httic oite, irnl: ved 

? :'Iivcc,, , - I :n ccm, icn )cufLt 'r<It ulcir 
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agencies (see below), or the 1SR project is located in a development 

project or planning units or in "neutral territory such as a uni

versity,- it iq unlikely thaL nontechnical issues--such as poicy and 

institutional questions--will be satisfactorily addressed. 

4.2 LINKAGES 

Because of the potential scope of FSR and the interdependencies 

among the various stages of rSR (Figure 2). linkages become highly 

significant in (eterlining the success of: the rSR approach, Although 

this is a critical imnpi elmentat ion issue, it also has important conno

tations for Wi))Lhodolo(Ir/ tie 2),,t.hodology used will he inluenced by 

the linkagn t.nr ISR )rogramu ha witLh other research projecjtin, buth in 

insti LutLion where it is located; cor)lwii i imit!)mfl)VeIwnif.and outside the 
aprop ;t. 

- " U)] is; making and rural devel opient pl anni in agenci as and 

farmi ca:rMLas alencies tiat include develo piuan projects. For exaiipl(, 

ilethodolo;qies uqed itiould hellp articulaL;e research prioriLies for other 

research (tLeerlee eL al ., 1979) and "upstreaim'" [SR programs. tong 

links wi!tL other instiLutions can in ',,,, e widen the scope of the 

[SR projram 1 as result, it to iii)rovemlpienltsa ol, 5 lokiKe ossible considec 

which may officially be ouLside the mandate of the institute or project. 

respons ilin for a K fl iongrn'i. [or example. in the Caueza project in 

,Col oiibia the F<l group worked wiih credi Li nsti tuLions serving the pro

ject in des iqi n schemes to deal with farnler risk aversion (/andsr a, 

Swanberg et a]1., 1979). Hfowever, linkages can increase the inethololor i(;al 

lOne of the few exampleas, as ientiored earlier, of such a program 
is the ICA inlvtviyementL in the Caqueza project in Columbia (see Appendix 
A3.3).
 

2 An exaipl e, a lso mentioned earl ier, is the Central Luzorn StaLe 

UniVersi ty/lansas State University project in the Phil ip)pines, which 
is looking a. the whole food syrl.ntm. producLion, imarke ting and pro
cessi ng. 

3Section M,]. includes discussion of 1inkages from an implemienta
tion perspective. 
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complexity of "downstream" FSR, since they tend to increase the ratio
 

of variables to parameters in the research program,
 
Linkages with extension services, delivery syqtem agencies (e.g., 

credit. fert ilize-r, etc.) and, where they exist, the management of
 
development projects, can 
be very important in determining both the
 

effectiveness of exist ing support systems 
-- external institutions in 

Figure ;--and i. i,.d O: wnes in the future. Incorporating in
 
the meLthnidlo 1 q p:, Ly to the support systems can be.po ovaua 

important as in input 
in designing and testing potentially relevant 
improved raices. valNoi,.m also is importaPt, where linkages with 
policy , ir' raiv,. s ,_x , indeveloping mnre ppropriate develop

mental sI, rolpgIoe., In most counLries nicro-level informaLion for
 
polic ynol 75 Ki 
scarce. Therelore detailed informaLion generated
 
through the tOR approach could he importLant for identifying changes
 

in poli cies would introduction of improved prac(5that complemen t the 


tices.
 

4.3 CREDIBILITY
 

Since the FSR approach in the developing world has gathered momen

tum only during the 1970s, credibility problems remain in both profes

sional and practical senses,
 

Unlike the result of the Green Revolution, the results of FSR are 
likely to be less qpec tacular because of the step-by-step modification 
ratier than a transformaLion of the farming systems. 2 As a result the 
credibility FSR achieves 
is likely to be heavily influenced by how 
efficiently research funds are used (see next section). Also, the prac

tical rature of FSP may reduce peer respect and make it more difficult
 

An interest:ing exaliple of this in ICkISAT has been provided by 
Ryan (1personal coi innicaclion) . RPesearchers at ICRISAT have involved
 
bankers in Lhe LeL inq stage of Ltheir FSP program with a view to ob
tamning their assessments of the feasibili iy of the soil and water 
inanagenmen t technOin Ily and , ii; particular, the prospects fi loans to 
finance i r.m such as5 lfie trapicll cur. As a result , iI is n,' ii 
approved item lr cliL. in Uhe Indian hanllig syslem. 

In agregteLhe bonefits of FSR may he significant due to large
numbers of farmning families adopting the changes, 
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to recruit scientists to pursue FSR (Navarro, 1979), Finally the inter

disciplinary nature of FSR work causes problems related to the kind of
 

results considered "publishable". Often, "good" agronomic research is
 

that which produces a low coefficient of variation, An agronomist
 

setting up a program of field trials would, therefore, tend to favor 

fewer trials and more replications per trial, An economist, on the
 

other hand, to achieve results representative over a wider area, would
 

tend to favor more trials and few replications--given limited research
 
1 

resources.
 

4.4 EFFICIENCY OF TIE RESEARCHI PROCESS
 

Collinson (1979a) has contended that the major problem facing FSR 

is funds and manpower too limited to deal with a large number of 

farmers 2 Because of the specificity of FSR, with respect to hoth loca

tion and stage of development of farmers (IHarwood, 1979b), vdoch [SR 

effort deals with limited numbers of farme-'s and, therefore, appears to 

be relatively expensive. Further, there is often a time lag between 

the recognition of a problem, the finding of a relevant solution, and 

its adoption by farmers, particularly where there is not an array of 

readily available solutions which can be drawn from the "body of 

knowledge" (Figure 2). 

FSR is often perceived as being very expensive by researchers not
 

engaged in SR and by funding agencies, in part because there are strong 

vested interests in maintaining the status {LUo of present research pro

grams. Thus, unless payoffs From reorganization are perceived as being 

high, it would be difficult to shift resources to FSR. Sunk costs and 

low returns from past research endeavors are likely to be heavily dis

counted or even ignored. 

1E. Crawford (personal communication) citing Barker, 

For example, Ryan and PFinswanger (1979) have calculated that in
 

the Semi-Arid Tropic, research expendfiLures--presumahly ier year-
amount to only 0.002 cents per hectare of geographic area and only 
0.14 cent s per hectare of the five ICRISAT crops--sorghum, pearl mil
let, pigeon pea, chickpea, and groundnut. 
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It would seem that the most logical way to compare the relative 

merits of FSR programs and research programs of a more conventional 

nature is to look at the costs in rlation to returns. This is, of 

course, an empirical ques tion. lthough we hypothesize that "downstream'' 

FSR will haa a higher benefit/cost ratio in helping small farmers 

than commodity and disciplinary research approaches, we are not sure 

of the relevincy of the question. For reasons discussed earlier we 

believe the two approaches are more complementary than competitive (see 

Section 2.4.8).
 

In estimating the returns from FSR the obvious criterion is 

measurement or the im'novement in the welfare of farming fami lies, 

Measuring rual welfare, howevcr, is very difficult. For example, "down

stream" OR may directly or indirectly increase the welfare of farming 

familieq--indirectl by reoripnting research priorities of other research 

program; so they later contribute to increasing farmers' welfare. 

Unfortuna kly, the po ten tial of such feedback is often ignored in 

evaluating 'dawnstea' FSR contributions, possibly because it is 

difficult, if not impossible, to quantify. 

In spite of considerable potential benefits., efforts to reduce the 

time and costs of producing FSR resultq are necessary if this approach 

is ever to be applied to a significant portion of the farm population 

in the LC's." Three important principles are emerging in designing 

cost and time efficient methodoloqies. They are: 

(1) 	Reducing nf time regu i r d to move Lhrough the four research 

stages. The methodologies app li,,, in addition to ensuring 

a fast turnaround, need to be practical, replicable and in

expensive (lyrle eL a] ., 109). Complex procedures that 

require hiqhly qualified individuals to collect and analyze 

data and to design and test solutions, need to be avoided as 

An alternative way of viewing the welfare discussion would he 
immediate (direct) or Future (indirect) changes. 

2Thin is particularly important since, as others have pointed out 
(Me nz anid npsciee. 1979), ''downstream' FS- raises the opportunity cost 
of neglecLin' farmers not in the specific target groups. Lowering 
expli cit costs for specific target groups would enable work to be 
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much as possible (Zandstra, 1979a), Therc are, however,
 

limits to reducing the length of time required to obtain
 

results.
 

(2) 	 Maximizing the return from such research by making results 

more widely applicable. The extent to which improved sys

tems can be transferred or extrapolated to other areas 

directly affects efficiency, 

(3) 	Using "second best" or "best of readily available solutions", 

Traditionally research in agriculture has emphasized the 

concept of developing optimal practices. When one considers 

the heterogeneity existing in the "total'" environment, how

ever, costs in terms of finance and time to obtain optimal 

recommendations for each type of variation would be astrono

mical . Therefore, increasingly the emphasis of FSR is on 

developing improved farming systems that are better but not 

necessarily best, for each environment. In other words, the 

process is 'non-perfectabilitarian" and does not envision 

developing optimal improved practices (Winkelmann and 

Moscardi, 1979). 

4.5 	 WHOSE CONSTRAINTS SHOULD AN FSR PROGRAM CONCENTRATE ON? 

The 	key to developing relevant strategies for improving the welfare
 

of farming families involves -first obtaining information on the farming 

systems practiced in terms of what is done and why it is done that way. 

That information can help indicate the flexibility--for example, w'en 

there are slack resources-.-and constraints that exist in the current 

systems. Needs or constraints can be identified at three levels: 

(I) 	 Those specifically mentioned by farming famil ies. 

(2) 	 Those identified in a scientific manner by FSR workers. 

(3) 	 Those reflecting the interests of society as a whole, 

This 	 is true both for cost efficiency and replication. Skilled 

personnel are characteristically in short supply in most LDC agricul
tural research organizations. 



38 

Those specified by fanning families themselves may be only what
 
they think can 
be solved with outside help (Nair, 1961).I Also, if
 
they are living 
near the survival level they may have a short-term
 

horizon and their expressed needs may conflict with the interests of
 
society as a whole. If conflicts exist between the two sets of needs,
 
in a society where voluntary change on the part of farming families is
 

permitted, societal needs are not likely to be met. 2
 

The constraints or needs identified by FSR workers are, by the
 

nature of FSR, likely to 
reflect needs of the farming families them
selves. But because of their position, the researchers are more likely
 
to consider the potential societal impact of fulfilling farmers' needs,
 
Maximi;'ing yields per hectare to satisfy short run private interests
 

at a long run cost to society by an irreversible drop in soil pro
ductivity, for example, would hopefully 
be recognized by FSR researchers, 
Their skill lies in devising strategies that meet the expressed needs
 

of farming families without exacerbating constraints of direct rele
vance to such families but not explicitly mentioned by them. Also 
they need to be sure their improved strategies do not violate the 
interests of society as a whole. Unfortunately, this is easier said
 

than done. Because the model of FSR articulated to date has been based 
on the individual farming family, the link to societal needs has not
 
been well established --either conceptually or operationally, The
 

In a survey in Kenya, Sharer (personal communication) found 
farmers tended to ask for those items such as schools, clinics and
 
roads which they thought govern:lent might be able to supply rather than 
priority items based on their overall appraisal of needs. 

2 Nair's (1979) recent work is a good example of the need to adjust 
government policies to bring about a convergence of private and societal 
needs. 

3That, perhaps, is inevitable as most FSR work has been undertaken
 
in technical research institutes by technical and social scientists. 
The latter, either because they feel they have neither the marnte to do 
macro research nor the inFluence to change policy and the external 
inst itutional envi ronment. have focused almost exclusively on the micro 
issue of understanding and changing farming systems within time present
environment (Byerlee, porsonal communication). Interestingly, some tech
nical scientists are now urging the social scientists to change the 
policy environment so that they have less constraints in their own work, 
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mandates of the institution; with FSR programs and the linkages with 

government and developmental agencies, will influence iow much atten

tion is likely to be placed on the link between private and societal 

interests and whether potential conflicts may be resolved easily. We 

believe that these Hi cro-macro li nkages will be of cri ti cal importance 

in determining the l1iii-term viability of FSR programs. Possible 

broad socieLal concerns, which are handled by the conmnodity programs 

and "upst.r '" proqralng of research instit utes in the case of 

technical matt erq, and planning and policy making bodies in the case of 

nontechnical Mimat rs, ;nighut he taken into consideration by having 

these agencius pro-screvn potent.il improvement strategies for cmpati

biliLy with c iet.,l concerns 

The needs or coi;tIraints that arise fromian investigation of 

indiv i(Jual farm inri faimiiies may be technical, economic, or socio

cul tural. Keveral agproaches are usei in deal ing wi th sucn coi

s tra in t s. 

The first involves accepting the constraint and developing strate

gies that exploit any flexibility in the current farming system with

out Further exacerbaLing the cons traink. We think liLtle can be or 

should he done to change socio-cultura1 constraint:s unless they are 

debilitating qocietv--for example, deepening societal inequities. 

Ways need to be devised to hel improve the welfare or such rroups of 

people in a manner compa. i hle with the constraints. For example, no 

one should try to introduce hogs into iuslim areas, 

The second approach to dealing with the constraints is to develop 

improved s trateg ies tha t.will overcome the cons traints, as is rnmmnnly 

the focus of "upsftream" F.SR. For example, the FSR programn at ICRISAT 

is attempLing to alleviate the water constraint through the developnent 

of improved sysL(eNms of soil and waLer nmanagement centering on watershed 

units (Appendix Al.?). The removal or significant alevia tion of con

straints ha; to hen viewed from more than simpl-,y the perspective or the 

individual farminig family. In India, for example, breaking of a labor 

bottleneck period Lhrough1 i h a..t i'm11 '.ol! P ,11! hl',, ,er ius 

congequrnce;s for socieLy by decreasing employment opportunit ies of the 

landl s ,, Ialo 'in ciass. 

The decision on which approach to use in deal ing with constraints 

http:potent.il
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will depend on their severity, the flexibility that exists in the
 

existing farming system, and the availability of potential improved
 

strategies that break the constraints or exploit the flexibility.
 

4.6 CRITERIA FOR EVALUATING IMPROVED SYSTEMS
 

It is important to evaluate the improved systems from both the
 

individual faring family's and society's point of view. The simplest
 

way to evaluate whether improved systems are suitable or relevant from
 

an individual or private perspective is to ascertain whether they are
 
adopted by farmingi households. Suitability can be assessed in an
 

expost sense through various methods of acceptance such as adoption 

indices. However, evaluating suitability that way creates two major
 

problems:
 

(1) To improve the efficiency of the FSR approach it is 
essen

tial to use evaluation criteria that assess the potential
 

suitability of the innovation both for individual 
farmers
 

and the society as a whole.
 

(2) Additionally, the adoption indices give no indication as 
to
 

why some farmers did not adopt the improved system.
 

Both problems have important implications for developing suitable
 

methodologies.
 

In assess ing whether the improved practices are potentially
 

suitable from the point of view of the individual farmer or farming
 

household, we suggest dividing the evaluation criteria into three groups
 

corresponding to the technical element, the exogenous factcr, and endo
genous factor. The first two constitute necessary conditiots for the
 
adoption of improved practices--in other words, whether the farmer can
 

adopt it, if he is willing to. The endogenous factors, on the other
 

IAlthough we broke the evaluation criteria into distinct groups,
 
we recognize that they are not mutually exclusive. For example,
willingness to adopt a particular technology will be partially deter
lined by ability to do go. Al so the profit--level and dependability-
of an improved ss tem, which we 
consider a sufficient condition, will
 
be partially determined by the external institutions--such as prices

for the inputs and market for the product produced--which constitute
 
part of the necessary conditions.
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hand, can be considered as providing the sufficient condition for adop

tion; that i s, they determi ne whether the farmer i s wi 1ling to adopt it. 

The necessary conditions for adoption of improved technology can 

be specified by three evaluation criteria; technical feasibility, 

societal acceptdbility, and compatability with external institutions 

or support systems. The relative si gnificance of the last two criteria 

depend on the stage of development of agriculture in the area, and the 

type of improved practices considered. Increasing contacts outside the 

village and increased commerciaclization of agriculture--resulting in 

increasing significance of economic forces--likely make social accepta

bility in the comiunity relatively less significant, while an appro

priate support system becomes increasingly critical . The distribution 

system must 5e able to provide the inputs required for adoption of the 

improved technology, and a market For the product produced must be 

available. 

Obviously, the iiproved practices must be compatible with the goal 

or goals of the potential adopter. The objective function of farming 

families li kely will change as they move from sel f-sufficient subsis

tence farming to commercial farming, In the case of the former, under

standing the goal(s) may be a ,articularl coiplex t:ask while in the 

latter they are probably much easier to articulate--for example, as pro

fit maximization. Most farming families, on the continuum between 

the two extremes, are likely to have a hierarchical ranking of goals. 

A commonly suggested ranking is food Sself-sufficiency first, then profit
 

l1h, is easier to
maximization after food needs are met." latter anal1 

exaMin I . yr ah ,ti fl'r5{( termss. r Ii i Ih,,,' in of the most 

This is a critical issue in many situations and requires analysis 

at the macro level. For examplo , Vin:unt (personal comunication) em
phasized that inone area of the Philippines an attempt was made to 

conhelp cabbage producers obta in higeher prices for their product by 
trolling the production of cabbage over time. While this was taking 
place, farmner s in ann hru' cabha qn producinq area took up the slack by 
expanding produLinn. This is a qood example of the desirabiliLy of 
an KSP enqrars o1 rarcinq not nnlv product inn hut. also procr sing and 
ma rket .in u c'OHS 1(1 r-t.iens, 

One c:ould ar'gue, that the parti cilpation of the farmer in the 
research procens will to sCrmio extent: coilpensate for a complete and 
detailed understand in of his/ ,herfail1y goals. 
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limiting factor of the improved practices compared with the those they 
are designed to replace. Because of the relatively low living levels
 
and the desire for food self-sufficiency, avoiding risk b.y ensuring
 

dependability of return from an innovation should be an important 
evaluation criterion (Norman and Palmer-Jones, 197). For example, if 
the improved practices can be proved to be more profitable and as 
dependable as those they replace, they are likely to be attractive to 
farming families. 

Until now we have concentrated on evaluating the improved systems 
from the perspective of individual farming families. However, as
 
emphasized in the preceding section, attention also needs to 
be given 
to its acceptability from a societal point of view.2 For example, if 
food production were to decline, or if the technology adopted were to 
result in de.rading the natural resources base, or if increased in
equality of income distribution were to arise, then short run private 
returns would come at a long run cost to society. If at all possible, 
divergence between private and societal interests needs 
to be avoided.
 

UnFortunately, looking at the improved systems from a societal point of
 
view requires looking into the future--sometimes farther than the short 
run. so uncertainty complicates the evaluation problems (Flinn, 1980). 
The micro-macro linkages stressed earlier are very important but they 
remain the weakest part of FSR programs. Because current FSR programs 
concentrate on individual farming families, it is very difficult 
operationally or even conceptually to link evaluation from the societal 
point of view to evaluations for individual farming families.3 Such 
linkage might take the form of the pre-screening of potential improve
ment strategies by research institutes and planning agencies as 

1 Profitability as a concept can be applied to production destined 
not only for the market but also for home consumption. In the latter 
case, the product price is what it would be necessary to pay to pur
chase the product. 

2We use societal as inferring some degree of aggregation of farm
ing families. For example, in the current discussion it could mean the 
community in which the farming families are located or the nation as a 
whole. 

3Michie (persunal communication) 
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suggested earlier (Section 4.5).
 

Currently, societal evaluations tend to be based on separate studies
 

that use aggregate measures and are often ex-post rather than :x-ante.
 

The micro-macro linkages need much more attention by researchers.
 



5. METHODOLOGY OF FARLNG SYSTES RESREFARCH 

In this chapter we examine methodological issues involved at each stage 

of the process: descriptive and diagnostic, desiqn, testing, and extension.
 

with emphasis on "downstream" FSR. The way specific methodological issues 

are resolved will depend on how the general issues outlined in the preceding 

chapter are resolved. Since this chapter focuses on current FSR in the Third 

World, most of the examples are drawn from research on the cropping sub-system. 

5.1 	 DESCRIPTIVE AND DIMNOSTIC STAGE
 

The objective of this stage is to pick target areas, describe the
 

present farming systems, ascertain major constraints on farming in the 

area and Jiscover the degree of flexibility in modifying the farming 

systems. 

5.1.1 Sleci on of_the _arget area
 

The following three points need to he considered in se"ecting the
 

target area:
 

(1) A FSR program should not be implemented if it is incompati

ble with government needs and priorities (Asian Cropping
 

Systems Working Group, 1979). Still, accepting government
 

priorities might lead to pr 1ems. For examnle, if develop

ment priorities are design i to help the more commercialized
 

areas. these areas may not require FSR.
 

(2) 	The problem of obtaining credibility in reasonable time, 

especial ly when resea rch resources are scarce. means a bias 
towards selectinq ana rea not only consistent with national 

developnuent priorities but also one where tangible results 

are potent iall possible in a short t irme (Navarro, 1979).] 

1For exaapl e , the Asian Croppin q Systet s Netwnrk )icIs areas desin 

nated an recpivinq priori ty in nat.ional development pllans and that have 
both po tori iol r and cropping intensity and allFa incrased production 
adequa to infatruc lure support sys torn (Zandtra, 1979b). 
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(3) The broader the target area the greater is the potential to 

spread costs. Concentrating on small, unrepresentative areas
 

is likely to reduce the potential multiplier effect of FSR.
 

The criteria for delineating boundaries of the target area also
 

may be affected by political issues. The target area, for example, may
 

be demarcated by an administrative or political boundary and may
 

embrace a wide varieLy of farming systems. Boundaries delineated by
 

development projects may be useful in some circumstances as a compro

mise because they have reasonably uniform farming systems. 1 

In practice the procedure that often gives satisfactory results is
 

delineating an area where the majority of farmers follow similar
 

agricultural practices or a similar farming system (Hildebrand, 1979c). 

Sometimes, however, in assessing the physical potential for parti

cular enterprises--crops or livestock, for example--it is important to 

delineate the target area on the basis of the characteristics of the 

technical element or agro-climatologic features (Zandstra, 1979b). 

5.1.2 Baseline data analysis 

Baseline data analysis involves using available information.
 

In view of the time and cost o(' collecting primary data, available
 

secondary information should be exploited. Secondary data can be use

ful in delineating the target area and in obtaining a preliminary under

standing of existing farming systems. 

The criteria for data to be used in baseline data analysis and in
 

the collection of data from on-farm studies should be the relevance
 

of the data in understanding existing farming systems, particularly
 

their constraints and flexibility and how to modify present systems 

(Technical Advisory Committee, 1978). Good data on the technical ele

ment, particularly on such physical factors as land resource classifica

tion and weather and climatic characteristics, can be particularly
 

1Mali , for example, is divided into development areas, each with 
its own organization, delivery systems, etc., which emphasize different 
crops--groundnuts in one area, cotton in another, etc.
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1 
valuable, It has been suggested that wherever possible, existing
 
methods of analysis should be used to classify soil, land, and climate
 
(Technical Advisory Convnittee, 1978).2 Some information on various
 
exogenous factors 
can often be gleaned from reviewing secondary data
 
sources, but the common lack of detailed micro information usually means 
that basic data concerning the endogenous factors are not available,
 
Therefore, as a rule, endogenous type data will be obtained through on

farm studies. 
The quantity and quality of secondary data available will determine
 

how well the objectives of the descriptive stage are achieved as a
 
result of baseline data analysis. The poorer the data and informational
 
base is, the more research at this stage becomes an art rather 
than a science, and the more on-farm studies are needed to describe and 
diagnose the area's characteristics and constraints.
 

5.1.3. On-farm studies 

On-farm studies are important in disaggregating the target area's
 
environmental heterogeneity. Such studies should classify farming
 
families into homogeneous sub-groups or "recommendation domains" (CIMMYT 
Economics Program, 1930), The sub-groups provide a focus for develop
ing relevant strategies to improve their welfare, Effectively delinea
ting such sub-groups depends on being able to isolate the factors in
fluencing variation between groups of farmers and adopting a classi
fication methiod that effectively weights the influence of the factors.
 
CIMMYT (1979) has suggested two types of divisions: "a locational 
division by area and a hierarchical division between farmers in the
 

lhe international and regional agricultural research institutions,
 
with their resources and ecological focus, are in a good position to 
set up data banks on such information. A number are now doing this
 
because such information has uses far beyond the specific needs of
"(lwruStreani" 
 FSR. 

2In recent years, however, IRRI has increasingly emphasized more
efficient ways of interpreting land and climate as they relate to
production alternatives (Zandstra, Angus, and Tamisin, 1979; Angus and 
Zandstra, 1979). 
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same area." Three sets of factors are identified as contributing to
 

the divisions:
 

(.) Natural factors; climate, soil, topography.
 

(2) Historical factors: food preferences, social customs, pre

sent technology, and tenurial arrangements.
 

(3) Institutional and economic factors: access to markets and
 

to inputs.
 

While sets (2)and (3)are re levant to both locational and hier

archical divisions, set (1) is relevant only to locational divisions.
 

Dividing farmers into homogeneous sub-groups is a complex process and
 

includes consideration not only of differences in the technical element
 

but also of variations in the human element--which traditionally have
 

often been ignored. 1 As a result of this classification, farning fam

ilies in a particular sub-group will tend to have similar farming acti

vities and include similar social customs, similar access to support
 

systems, comparable marketing opportunities, and similar technology
 

and resource endowment (Collinson, 1979a). Farming families
 

within each specific sub-group should have the same problems
 

and development alternatives and should react in the same way to
 

policy changes.
 

Two major methods are generally used to obtain the necessary data
 

from on-farm studies to finish classifying farming families into homo

geneous sub-groups: reconnaissance (Hildebrand, 1979a) or exploratory
 

surveys (Collinson, 1979b), and formal surveys (Collinson, 1979a).3
 

The reconnaissance or exploratory surveys are informal and consist
 

of field tours or sondeo (Hildebrand, 1979a). Multidisciplinary teams
 

Economic and institutional factors heavily influerre wvhat will be 
grown. Because they are perishable, vegetables will be grown near 
urban markets even though technical factors in more remote areas may 
be more suitable for growing them. 

2 However, such divisions between the different sub-groups are 
artificial, since interdependencies and interactions are likely to 
exist between theii. In evaluating the ex ante societal consequences 
of improved strategies, it is important to understand such relation
ships. 

3These two types of surveys are complementary rather than competi
tive. The former should nearly always precede the latter. 
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working in an interdisciplinary framework travel throughout the target
 

area talking with representatives of policy-making, farmer-contact
 

agencies and with community leaders and farm families. Such discus

sions are to delineate sub-groups of farming families and to analyze 

current farming systems and possible types of developmental strate

gies potentially useful to Farming families and consistent with their 

goals. The exploratory surveys -equire interaction not only with 

people in the target area but also among members of the FSR team
 

(Collinson, 1979a; Hildebrand, 1979a). Many FSR practitioners believe
 

the process leads to a partial but useful impression of the entire
 

farming system and helps classify farming families into sub-groups. 

The extent to which these reconnaissance surveys can be carried out-

6 to 10 days in the case of the sondeo (Hildebrand, 1979a)--is 

largely a function of the experience of the team in FSR and their 

familiarity with the target area. Then more formal sructured farm 

surveys often are carried out among the target population to verify the 

tentative insights from the exploratory survey. The surveys involve 

trade-offs between cost and time efficiency on one hand and accuracy 

on the other. For those concerned about efficiency, the formal survey 

consists of a single interview with a representative sample of farmers. 

Emphasis on accuracy, in contrast, calls for frequent interviews over 

a long time--usually one year, particularly for data that are contin

uous and non-registered such as labor flows, in contrast to those that 

are single-point, registered in nature such as purchase of fertilizer 

(Collinson, 1972; Lipton and Mnore. 1972; Norman, 1977). 

Single visit interviews of a large number of farmers are increas

ingy being undertaken to minimize sampling errors. Such surveys can 

be complemented by more frequent interviewing of a limited number of 

farmers in order to minimize measureent errors. The Frequent inter

viewing approach (Hart, 1979b) is usually carried on concurrently with 

later stages of the FSR program. Particular emphasis is usually 

placed on includinq farming families who participate in the testing 

stage of 0R. A cormbi ot ion of single interviews and frequent 

CIMMYT calls the single-visit, formal survey a verification 

survey. 



interviews has these advantages:
 

(1) It minimizes the delay in moving from the descriptive to the
 

design and testing stages, although some gamble is involved
 

in the sense that the needs or constraints emerging from the
 

in-depth study may not confirm the results from the earlier
 

single-interview survey that were fed into the design and
 

testing stages.
 

(.2)It provides accurate quantitative information for comparing 

results of the existing system with results of the improved 

system, which is particularly useful during the testing 

stage. Sometimes, in compromise, information is collected 

on only the part of the farming system of direct interest 

to the research mandate of the institution undertaking the 
1 

FSR program (Hildebrand, 1979b), 

Four basic methodological issues are involved in speed and effi

ciency of carrying out the formal survey:
 

(1) Various sampling methods are available for selecting
 

farming families for study. The time involved and method
 

used will depend on whether or not a stratification procedure
 

is to be adopted and whether frames of farming families to
 

draw samples from are available (Bernsten, 1979; CIMMYT
 

Economics Program, 1980). 

(2) Criteria for collecting data often are poor.2 Too often the 

criterion for the way in which data are collected is the ease 

with which it can be collected accurately, rather than the 

need for it to be collected accurately (Collinson, 1972),
 

The decision on how data should be collected should be based
 

1Further efficiency in terms of cost is sometimes possible with
 
farming families keeping such records themselves (Hatch, 1980). 
Literacy has permitted that in Guatemala (ICTA), Philippines (IRRI), 
India (ICRISAT), and elsewhere. 

2 1odelirg through the use of simulation techniques has also some

times been used to obtain an idea of the critical variables and hence 
an indication oF variables theft need to be measured accurately. For 
example, Brockington (personal communication) has used such techniques 
in looking at the dynamics of cattle-herd structures in Brazil. 
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on lowest cost commensurate with the understanding that is
 
necessary. Direct measurement techniques--like quantify

ing actual seasonal labor flov- -require expensive techni

ques such as frequent intervi, ng over long periods.
 
Collinson I suggests that the decisinn as to whether measure

ment is necessary should be based on such considerations as 

whether it improves understanding sufficiently and consistently, 

whether it improves understanding enough to justify the extra cost 

of measurement, and whether it improves unlJerstanding enough in 
the light of opportunity costs forgone, such as working with 

more sub-groups of farming families• 

(3) 	 Related to the above and to efficiency is the idea that too 

much emphasis may be placei on quantifyina and too little on qual
itative data. Qualitative information should include not only
 

attitudinal information but also types of data not essehtial
 
according to the criteria specified above, Limiting quanti

fication to key characteristics reduces costs involved in
 

collecting data.
 

(4) 	Too often little consideration is given to increasing the
 

efficiency of the data collection-analysis link in surveys.
 

For frequent-interviewing surveys, processing should start
 
while data are still being collected.3 Also, all surveys,
 

no matter how they are undertaken, need to be designed to
 

facilitate quick processing--such as ease of transferring
 

datd to computer-based systems.
 

lCollinson (personal comunication).
 
2The same considerations apply to modeling techniques which are
 

based on accurate measurement. However, simulation techniques may be
 
useful under certain circumstances (E.Crawford, 1980).
 

3 The recent technological breakthroughs with pocket calculators 
and mini-computers have increased the ease with which this 	can be clone.
Purdue University is, for example, using mini-computers in the Saholian 
countries, and Michigan State University is using them in northern 
Cameroun. 
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5.2 DESIGN STAGE
 

Priorities for research should arise from the descriptive stage,
 

in terms of developing improved practices based on the needs of farm

ing families and constraints they face. The design stage should pro

duce a few sets of improved practices for testing at the farm level,
 

Collinson (1979a) suggests the following procedure for designing
 

improved practices:
 

(1) The experimental variables should consist of practices in
 

which farmers' management is flexible and those where ex ante
 

evaluation suggests room for increased productivity.1
 

Flexibility in management is enhanced when there are under

utilized resource:,, while increasing productivity of variables
 

is particularly important for those resources that are most
 

Iimiting.
 

(2) The feasible range of treatments for such variables is set
 

by the flexibility that exists. Some flexibility could be
 

introduced, for example, by assuming the institutional :,up

port system could change--that is, be a variable rather than
 

a parameter. It could, for example, be assumed that an
 

institutional source of credit could be made available to
 

supplement the cash flow of the farm business. The above
 

remarks suggest that the development of improved practices
 

should usually consider the existing or definitely expected
 

infrastructural support system. However, that is now being
 
2
 

some centers,
debated in 


(3) The parameters in the experimental process should be those
 

not potentially subject to manipulation and as representative
 

'Such rractices can be ascertained froi investigating what is 
available in thE "body of knowledge" established as a result of commo
dity research m-id "upstream" FSR programs, 

2Currently at CIMMYT considerable debate centers on how much they
 
should develop improved technologies given the exlsting infrastructure
 
support system and how much they should be trying to change that
 
system as well (Byerlee, personal communication).
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as possible of practical farming conditions,
1
 

The design stage is primarily implemented under station condi
2
 

tions. Experimentation, according to the above specifications, is
 

essentially "downstream" FSR, Where the "body of knowledge" is not
 

sufficiently developed to provide adequate material for the design
 

stage of the "downstream" FSR program, relaxing the above experimental
 

constraints may be justified so an "upstream" FSR program may be ini

tiated, To date much knowledge has been accumulated through the reduc

tionist approach, usually without a systems focus, When interaction
 

is likely to be important--for example, in watershed management, soil
 

fertility, and mixed cropping, the above specifications may be relaxed
 

to bdild up the "body of knowledge" through an "upstream" FSR program,
 

Unlike the other stages of FSR, research methods for work on
 

experiment stations are somewhat better established (Technical Advisory
 

Committee, 1978). Usually conventional approaches can be used. How

ever, complications are introduced when the research has more of a
 

systems focus and Lhe ratio of variables to parameters is increased-

as is true in some "upstream" FSR programs.
 

In the design stage of "downstream" FSR programs the following two
 

issues have important methodological connotations:
 

(1) The ever-present problem of minimizing costs of research has
 

two dimensions at the design stage.
 

(a) Computer modeling and simulation can have definite
 

advantages in meeting time limits, as with livestock
 

where relatively long cycles are the rule and where
 

topics such as rainfall/water balance/crop growth simula

tion models help identify alternatives. 3 However,
 

This may, as stressed earlier, also be determined in part by the
 

research mandate of the institution with the FSR program and the feasi
bility of dealing with many variables.
 

9 
"Hildebrand (personal communication) suggests that one should be
 

cautious about drawing a fine line between design and testing. In fact,
 
some design work can, and does, take place in trials at the farm level.
 

3ILCA, for example, uses this approach in their research on 
live
stock, while ICRISAT applied it to their watershed management work.
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complicated and nonstandardized modeling needs to be
 

undertaken cautiously with a full understanding of its
 

potential dangers (Technical Advisory Committee, 1978),
 

Too often such analytical tools have been used as a
 

substitute for, rather than a complement to, work of a
 

more plebian nature. As a result they have often become
 

overly complex, expensive, and out of touch with
 

reality.
 

(b) Since ceteris paribus conditions are much greater on the
 

experimental station and the human element cannot
 

adequately be taken into account except as an input in
 

the initial experimental design, practitioners in
 

"downstream" FSR have reservations about spending much
 

the experiment station.
2
 

research effort working on 


Generally, the greater the "body of knowledge", the
 

shorter is the time required on the experiment station to
 

complete the design stage in "downstream" FSR.
 

C2) 	 Developing improved practices may involve incremental or
 
'single trait" changes instead of packages of practices.
 

Numerous studies have shown that where packages are intro

duced, various components are adopted to various degrees
 

(Gerhart, 1975; Hildebrand, 1979c). The major advantages of
 

packages, of course, include the complementary or synergis

tic effects or relationships among components. For example,
 

improved seeds respond better than indigenous varieties to
 

inorganic fertilizer. The major disadvantage of such pack

ages involve complications due to the more complex nethodo

logies needed to put them together and problems or cifficul

ties in getting them adopted by farmers. It is likely to be
 

more difficult, for example, to convince farmers to adopt an
 

1In addition to the institutions mentioned in the preceding foot
note, some encouraging devclopments in simulation modeling are evolving
 
from work in the UK (SpeddIng and Brockington, 1976; Brockington, 1979).
 

2For example, ICTA's work on time devoted to research work off and
 
on the experiment station is a ratio of nine to one (Hildebrand, 1979c),
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improved package when few changes as a result of external
 

factors have been introduced into their farming systems.
 

Also, packages often imply more complex management
 

and more complex external institutional support systems.
 

Assuming ceteris paribus conditions, single trait changes
 

are obviously preferable (Bartlett and Ikeorgu, 1979). How

ever, in theory at least, where single changes come at too
 

high a cost--private or social--as a result of ignoring
 

synergistic effects, then packages of improved practices
 

should be developed. Accordingly, it could be argued that
 

improved packages of practices are likely to be the rule
 

rather than the exception (Ryan and Subrahmanyam, 1975).
 

But in practice it can, and perhaps should, be argued that
 

because the farmer is unlikely to adopt the package in its
 

entirety, using an incremental approach is justified. In
 

other words, initial extension work might emphasize one or
 

two components with the rest to be added later. The crite

rion for such an approach is that the changes being intro

duced should be as many and as big as possible so long as
 

the farmer finds them acceptable.1 Instead the current
 

emphasis on packages has tended to result in offering, at
 

the design stage, only two possibilities--rejection or com

plete acceptance of the whole package. Later the farmer
 

decides which parts of the package to adopt if initially he
 

can't accept the entire package. Byerlee 2 believes that
 

research via the extension staff can provide such information
 

more efficiently than the usual approach described above, in
 

which a lot of valuable information is withheld from farmers
 

who discover it the hard way later.
 

1Collinson (personal communication),
 

2Personal communication.
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5.3 TESTING STAGE
 

The objective of this stage is to evaluate the improved practices
 

flowing from the design stage to the farm. The evaluation criteria
 

to be important in the descriptive
should be the same as those found 


stage. The testing stage consists of two parts:
 

(1) Trials at the farmer's level that use farmer's land and maybe
 

labor, but with the managerial input still provided by the
 

research workers.
 

(2) Farmer testing with farm families providing their own land,
 

labor, capital, and management. In essence the improved
 

technology is tested for compatibility with the technical,
 

exogenous, and endogenous factors.
 

Usually performance of the improved technology drops when it
 

moves from the somewhat artificial conditions of the experiment station
 

to trials at the farm level, 2 and drops agn at the farmer's testing
 

level where the improved technology is in effect being tested for com

patibility with the current farming system and the managerial know-how
 

of the farmer.
3
 

Two critical issues, both with important methodological connota

tions, arise at the testing level:
 

(1) The issues, of interaction between farmers and research wor

kers,4 and the representativeness of farmers and farming
 

1The amount of capital anticipated here is that already available
 

plus what could be derived currently or in the near future through
 
external institutions. Realization of the latter may require credit
 
or other inputs to be provided by the research organization in the
 
testing stage.
 

2This corresponds to yield gap I as defined in the Rice Constraints
 

Studies undertaken at IRRI (IRRI, 1977).
 
3 This corresponds to yield gap II in the IRRI studies. 

4This interaction involving participation of the farmers has
 
important implications for the research process. The example given by 
Collinson (personal communication) cited in Section 2.4.3 indicates 
just what it means and how significant it can and should be, 
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families. Conflict between the two desirable -haracteris

tics is conceivable. Some research workers pre; r to select
 

the better, more responsive or more cooperative farmers to
 

participate in the testing stage. Using thu cooperativeness
 

criterion has the adva itage of maximizing interactions
 
between research woY+{ers and farmers. But there is the
 

potential problem that even when improved practices receive
 

a positive evaluation, they still may not be truly relevant
 

for the average farner. 2 The adoption process may be thus
 
biased towards farmers with the above characteristics and
 

cause inequalities in benefits in the long run. Other
 
research workers in FSR advocate selecting a cross section
 

of farmers representative of the subgroup or subgroups under
 
investigation. The possible disadvantage, that representative
 

farmers would not maximize interactions between farmers
 

and research workers, is offset by the big advantage of get
ting a more satisfactory idea of whether the improved prac

tices are likely to be suitable for the average farmer.
 

However, the bias that usually--and perhaps inevitably--occurs
 
is one of including only cooperative farmers at the testinq
 

stage to ensure maximizing interactions between farmers
 

and researchers.
 

(2) The issue of transferability. Costs limit the number of
 
sites that can be included in the testing stage. So efforts
 

are needed to increase the multiplier effect by extrapolating
 

results to other areas. Chances to extrapolate or transfer
 

results to other areas are, of course, increased if sites
 

for farm trials are picked to represent large areas, Possi

bilities for extrapolation are increased by developing
 

IShaner (personal communication) has suggested that an advantage

of selecting such farmers is that they are an intermediate step between
 
the potential returns at the farm level and returns achieved by repre
sentative farmers.
 

2Cooperation can be encouraged through a reward system, but
 
opinion is mixed regarding such forms of encouragement.
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technologies that are flexible in timing and other fac

tors. 1 At the farmers' testing level a detailed specifica

tion of the proposed improved practices and conditions
 

under which they were tested is required to increase the
 

efficiency of extrapolation to other areas (Zandstra, 1979a).
 

Such specification should include (Norman and Palmer-Jones,
 

1977):
 

(a) Delineation of what was actually done in describing
 

the proposed improved technology.
 

(b) Description of the technical environment where the
 

testing was undertaken, including location, avail

ability and distribution of water, temperature, poten

tial evapotranspiration, and soil type (i.e., physi

cal and chemical properties that are likely to affect
 

tillaqe, nutrient and water characteristics, and ero
2
 

sion).
 

(c) Economic specifications detailing output and input 

totals and flows where relevant in both quantitative 

and monetary terms. Also, ex ante evaluation criteria 

should include more than just criteria relevant to the 

specific test sites. Such specifications about improved
 

practices permit one to assess the suitability of the
 

improved technology to farming families adopting differ

ent goals, families with wide variations in resources,
 

and those facing differences in the exogenous factors.
 

The ways the testing stage is conducted may vary widely. No
 

attempt is made here to discuss the various approaches that are used,
 

except in general terms.
 

1Some FSR practitioners suggest that sich strategies for increas
ing the multiplier effect from extrapolation ti other areas should
 
not be pursued if it involves some sacrifice in refining the improved
 
technology to the specific area under investigation.
 

2Obviously some of this information would be derived from the
 
descriptive stage.
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5.3.1 Trials at the farmers' level
 

Trials at the farmers' level, or research-managed trials as they
 
are sometimes called, can cover more treatments than those at the
 
farmers' testing stage. 
 At the testing stage, treatments are
 
usually less complex than those undertaken on experiment ;tations dur
ing the design stage because of costs, fields not being big enough
 
to carry out complex experiments--especially if replications are
 
involved, and the desirability of having some interaction between far
mers and research workers. Interactions are less likely when experi
ments become too complex. 

The aim of such trials is to screen the improved technologies
 

arising from the design stage, to fine-tune them to the local situa
tion, and to evaluate their potential both locally and for broader
 
regional coverage. Researcher managed trials can consist of either
 
replications within fields or between fields--to check site variabili
ty. 1 The varied types of farm level trials 2 can use experimental
 

designs similar to designs on experiment stations.
 

5.3.2 Farmers' testing3
 

Farmers' testing is the most rigorous test of the proposed im

proved technologies. Three points need to be considered to derive
 
valid, useful data for evaluating the improved practices at this
 

stage:
 

1The pros and cons of each type of replication are discussed by

Bandong et al, (19.77),
 

2For example, CIMMYT advorates three classes of on-farm trials: 
yes-no trials, how-much trials, and verification trials (Winkelmann
and Moscardi, 1979, and Appendix Al.l). 

3Farmers' 
testing in the context used here includes the pre
production testing undertaken in the IRRI Cropping Systems Program

(Asian Cropping Systems Working Group, 1979; Zandstra, 1979a).
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(1) 	It is important that plots are large enough for the improved
 

Labor is an important input, so
technologies being tested) 


plots need to be large enough that labor inputs can be
 

accurately measured. Consequently, replications within the
 

field are not usually possible.
2 However, the improved
 

technology may be replicated on fields of other farmers.
 

(2) 	Both the technical and human environments vary widely over
 

3

time, Testing for more than one year gives a better idea
 

of the level and stability of improved practices, partic

ularly where there are substantial inter-annual variations
 

"total" environment. 4 In effect, replications can be
in the 


increased by incorporating the time dimension through using
 

But such a
the same improved practices in different years. 


improved pracreplication should not preclude modifying the 


tices after obtaining results in earlier years.
 

(3) 	To provide valid evaluation of improved practices it is
 

important to obtain data that will assess compatibility of
 

the practices with other parts of the farming system. Two
 

IIRRI, for example, suggests 100 sq. P,. as a minimum (Zandstra,
 

1979) while Hildebrand (personal communication) advocates that at least
 

20% of the cultivated area of the farmer's farm should be devoted to
 

the test.
 

2 In any case, farmers providing the evaluation are not likely to
 

be interested in replications.
 

3 Three years of on-farm testing are often advocated (Asian Cropping
 

Systems Working Group, 1979; Hart, 1979a). E. Crawford (personal
 

communication) has suggested that when a shorter evaluation period is
 

necessary, and w:,en manpower and 	 computational resources are available, 
assess the sensitivity of the
simulation offers a worthwhile method to 


improved technologies under different assumptiors. That, however,
 

raises the issue of accurate modeling mentioned earlier (see footnotes in
 

Section 5.1.3). It will probably be easier to investigate realistic
 
in the human element.variations in the technical element than 

4 Another approach that has sometimes been advocated but which has 

some obvious problems is testing in slightly different "total" environ

ments the same year to simulate differences between years. 
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alternative approaches may be used, 1 One is to collect
 
data on all other parts of the farming system to assess
 
potential conflicts and compatibility, The alternative
 

often adopted to minimize costs is collecting data on only
 
the parts of the farming system that the improved practices
 

are likely to directly affect or replace, But caution is
 
needed if the flow and level of resources required to adopt
 
the improved practices differ substantially from those
 
required for the practices they are designed to replace,2
 

5.3,3 Intermediate types of trials
 

To encourage more farmer-research worker interaction and lower
 
costs by combining some of the characteristics of farm level trials and
 
farmer testing, two additional types of trials or experiments are
 

sometimes used:
 
(1) Trials superimposed at the farmer testing level; that is,
 

conducted on the same field where the farme~s testing is
 
being undertaken--trials that reflect several factors
 

relevant to the farmer's situation (Zandstra, 1979a), For
 
example, IRRI's Cropping Systems Program specifies thac
 
superimposed trials must include four levels: 
 a simulation
 

of farmers' management with no purchased material inputs,
 
the level of component technology assigned to the cropping
 

pattern, and a level of component technology that will pro
duce high yields in the cropping pattern, or will produce
 

similar yields with s-ubstantially lower input,
 
(2) To encourage more of a systems focus, unit farms 3 have been used
 

1As discussed earlier (Section 5.1.3), 
these can be combined
 
with the formal surveys.
 

2The example discussed earlier (Section 2,4.5) concerning improved
 
practices for cotton in northern Nigeria illustrates the potential
 
problems of such an approach,
 

3The use of unit-farms, of course, pre-dates the FSR approach
 
(Jolly, 1952).
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in the Farming Systems Program at IITA (Menz, 1979), They
 

have also been used to more realistically include the human
 

element with perhaps much more control than possible under
 

farming conditions at the village level. Menz (1979) sug

gested that the degree of control imposed on the unit farmer
 

will depend on whether the technologies being developee are
 

still in the design stage, are trials at the farmer's
 

level, or have more farmer-testing orientation. The
 

inability to realistically incorporate the human element-

both exogenous and endogenous factors--supports the n'.iion
 

that unit farms are more suitable in "upstream" FSR pro

grams. 

5.4 EXTENSION STAGE
 

The extension stage, because it provides vital information about
 

the effectiveness of the improved strategies from the earlier stages
 

of the FSR process, is an integral part of the FSR program. In addition,
 

assessment at this stage also provides information on changes taking
 

place and hence helps determine what new problems require FSR.
1
 

5.4.1 Monitoring and evaluation
 

Monitoring and evaluating activities serve as a management tool to
 

improve the effectiveness of on-going projects2 and provide important
 

input for the design of upcoming projects. Monitoring and evaluating
 

check the validity of the description, design and testing activities
 

of FSR so lessons from the project can be systematically incorporated
 

into the design of future projects in that area or similar areas.
 

1Because of the iterative and dynamic nature of FSR it is diffi
cult to divorce its descriptive and extension stages.
 

2Although we are specifically referring to projects, which usually
 
contain monitoring and evaluation components, the same principles apply
 
to more general extension programs that are not project specific.
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Monitoring projects while they are in progress helps provide
 

project manayjers with information they can use to improve the project.
 

Monitoring activities involve systematically overseeing the process of
 
change as a consequence of the project. Evaluation activities, on the
 

other hand, are more concerned with the overall impact or results 
from a project. 1,2 

Monitoring and evaluating the introduction of improved strategies 
need to be looked at from the perspectives of research workers, farm
ing families, and society as a whole, The research perspective is 

reflected in the degree to which the needs of the individual farming 
family and society are met. 

(1) In monitoring it is important to determine the number of 

individual farming families that have adopted the improved 
technology, the degree to which they have adopted it, includ

ing the different components of a package, and the reasons
 

for divergence from what was reconmnended. Some types of
 

information necessitate acceptability-testing procedures.
 

Acceptability or adoption indices like those suggested by
 
Hildebrand (1979a) can be a valuable aid. 

ISometimes a distinctio 
is made between on-going and ex_post 
evaluation activities (Cernea and Tepping, 1977), On-going eval-uation 
provides direct input to project management and focuses on affecting 
current project activities. Such evaluation cannot be readily distin
guishd from monitoring activities unless one conceives of monitoring as 
simply collecting information and evaluation as both collecting data 
and more than cursory analysis of certain problems. We use the term 
monitoring to include on-going evaluation, and confine evaluation to 
its ex jost function. 

2 Vincent (personal communication) pointed out a major problem of 
most projects is that they are not designed to deal with learning from 
either farmers or policy makers. The execution of projects and their 
evaluation are usually tied to the initial objectives--often narrowly
defined--which, given the time from project paper stage to implemnenta
tion stage and the interim chantes in the political environnent and 
those from farmer participation in the project, do not allow for full 
utilizat ion of learning in the feedback loop. Frequently, Vincent 
suggests, the feedback loop imust be i gnored because of time pressures
and implementation schedules, which seriously reduces the notential 
effectiveness of the FSR program in many projects. 
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(2) Evaluating the impact of improved technology from the point
 

of view of society involves answering such questions as
 

the distribution of benefits from the adoption, stability of
 

the ecological base, and the general nutritional level.
 

Although methodological problems hinder investigation of the above
 

issues, information collected during monitoring and evaluation activi

ties can be important in giving credibility to FSR and in feeding back
 

into the FSR program problems that have arisen from incorrect or impre

cise specification of the environment or evaluation criteria, or in 

giving research priorities for future FSR work, 

5.4.2 Integratinq FSR intoprojects
 

Increasingly projects also include an adaptive research component 

closely linked to monitoring and evaluation activities. Adaptive 

research can upgrade reconmlended practices being extended by the pro

ject and help anticipate and solve problems, particularly technical 

ones, which inevitably arise during the course of a project. Monitor

ing activities can serve as an early warning system, identifying pro

blems when they first appear so they can be dealt with through adap

tive research.1 Adaptive research personnel on a project, in turn, 

need to have close links with research institutions where they can draw 

materials and expertise on short notice as required. 

Monitoring, evaluation, and adaptive research activities in a
 

project collectively provide an in-house capability of carrying out the
 

full range of FSR-type activities. Ideally some of the same research
 

personnel who would participate in the initial stages of the FSR
 

before a formal project is initiated2 should be available throughout
 

IA common example is the sudden emergence of a disease like rice 

blast in the variety being extended in a project area. Early detection
 
and solution of such problems is critical to the continuing progress
 
of the project.
 

21n the next chapter we strongly reconmiend that FSR be an integral
 
part of the project planning phase. Tro often planners assume that 
suitable improved technologies are already available for farmers in 
the proposed project areas.
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the life of the project, These activities, collectively in effect,
 
become the FSR component of the project, Analysis, design, and test
ing activities can improve the performance of extension activities and
 

lay the basis for future extension efforts in the same area,
 

Monitoring, evaluation, and adaptive research activities of on
going projects face some of the same methodological problems discussed
 

in preceding sections. The problems are complicated by dealing with a
 
dynamic situation that should be progressing as projected. Research

ers must follow and understand current situations with a view to improv
ing project performance, often through a series of measures designed
 

and tested on very short notice, In addition, researchers, possibly
 
the same group of researchers, are often asked to anticipate effects
 

of changes and to identify future improvements that will maintain or
 
build upon the current project through the next generation of projects,
 
These activities obviously make significant demands for financial sup

port and skilled personnel,
 



6. INSTITUTIONAL LINKAGES
 

Despite a growing consensus on both the desirability of FSR pro

grams and the need for a division of labor inundertaking them, sev

eral issues often adversely affect their implementation. This chapter
 

focuses on intra- and inter-institutional issues at the national
 

level, including universities, research institutions, and agricultural
 

development agencies. It also examines current and prospect've roles
 

of the regional/international centers and DCIs in supporting FSR
 

activities at the national level.
 

FSR has been applied in relatively few areas of the Third World-

with limited results. Clearly major inputs of resources in FSR programs
 

will be required for any hope of significant impact on large numbers
 

of small farmers. Given the holistic nature of FSR and the fact that much
 

of the work is location specific, to provide even cursory coverage of major
 

regions of the developing world will require significant resources.
 

Such resources are unlikely to be available from exlisting national
 

agricultural research programs, which tend to be poorly staffed and
 

under-financed, The need for location specific research and the abil

ity to connand resources are key considerations in determining an
 

appropriate division of labor among various research institutiolks.
 

Clearly national programs, including research institutes arid
 

universities in developing countries, have a comparative advantage in
 
"downstream" FSR because they are closest to the local situations.
 

And, in theory, they have the most direct relationships with national
 

institutions charged with implementing agricultural development
 

projects. Regional and particularly international centers, on the other
 

hand, are best situated to mount "upstream" FSR programs, as their mandates
 

normally encompass large geographic areas, cutting across national
 

boundaries, with problems that provide a research focus for "upstream"
 

At issue is not only the relationship of national programs to
 

FSR, but also the appropriate division of responsibilities among
 
national, regional, and international centers across the entire range
 
of agricultural research activities, These broader issues are beyond
 
the scope of this study. For a useful discussion of agricultural
 
research in developing countries, see Moseman (1970),
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FSR 	programs. Regional and international centers also tend to command
 

the 	required financial and personnel resources for "upstream" programs.
 

Finally, regional and international institutes can play catalytic and
 

supporting roles in the development of "downstream" FSR programs at
 

the 	national level.
 

6,1 	 PROBLEMS IN EXPANDING FSR IN NATIONAL RESEARCH SYSTEMS
 

Despite the growing recognition of "downstream" FSR's value, few 

FSR programs are yet in LDCs. Several FSR-type activities in national 

systems are special projects funded by donor agencies, which, in many 

cases, are not well integrated into the core activities of national
 

agricultural research institutions, Prospects for successfully intro
ducing FSR programs at the national level are influenced by a complex 

of intra-and incer-institutional relationships involving national 
agricultural institutions and universities, implementing agencies, 

including ministries of agriculture, natural resources, and rural 

development, planning departments, and funding agencies. 

6,1.1 FSR and national aqricultural research institutions/universities
 

National FSR programs are commonly and logically associated with
 

existing agricultural research institutions. But some FSR activities
 

have not been readily accepted by such institutions for the following
 

reasons:
 

(1) 	Resource limitations. National agricultural research organi

zations in LDCs are generally thinly staffed, sometimes
 

include a high percentage of expatriates, are poorly supported,
 

and 	depend heavily on external donor agencies for assistance-

often even for some recurrent expenses. Such organizations
 

often hesitate to initiate FSR on their own account because
 
doing so diverts resources from resource-starved, on-going
 

national research activities. 
(2) Reluctance to change. Most scientists at national insitu

tions have been trained and have experience in disciplinary 

and commodity research programs, so many have limited 
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1 
understanding and mixed feelings about FSR, And researchi
 

institutions usually are set up along disciplinary or conmo

dity 	lines, so incorporating FSR can create jurisdictional
 

problems anJ formidable obstacles to redefining responsi

bilities.
 

(3) 	Self-sufficiency and professional image, People in many
 

developing countries resist looking to outside regional or
 

international institutions for research results that can
 

be adapted to local situations, They may think that "borrow

ing technology" will relegate the in-research establish

ments to permanent secondary or even tertiary status in the
 

hierarchy of agricultural research.
 

(4) 	 Time required to establish an efficient and credible FSR 

program, Even where existing agricultural research institu

tions agree to initiate FSR-type activities, they may not 

have the patience to allow them to become effective. Re

searchers charged with implementing FSR programs character

istically have little or no experience inmultidisciplinary 

team efforts.2 A FSR team gains experience and credibility 

over time and through the continuity of staff. Further, 

linkages with planning, funding, and implementing institu

tions also taka time to develop.
3
 

IThe difficulties involved in mounting FSR-type activities in
 
connection with the Caqueza project in Colombia illustrate this pro
blem 	 (Zandstra, Swanberg, et al., 1979). 

2The initial years of an FSR-type program in Honduras illustrate
 

this problem. Despite a desire by researchers to work together, the
 
path of least resistance was to revert to traditional commodity and
 
discipline oriented experiments (J. Posner, personal communication, 1980).
 

3 For additional discussion of the efficiency and credibility of FSR, 
see Chapter 4. 
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Among the critical ingredients for introduction of FSR into
 

national agricultural research institutions are both technical and
 

social scientists in the institution. Then FSR-type activities might
 

simply evolve naturally, via collaborative efforts among researchers,
 

without a special new program, If the agricultural research organiza

tion has no social science research responsibilities, special ad hoc
 

arrangements may be necessary to mount multidisciplinary research
 

efforts. Zandstra (1978) suggests that teams drawn from more than one
 

institution can complicate administrative lines and place extra demands
 

on team coordinators.
 

Universities in the developing world may increasingly be used for
 

FSR programs, as all the necessary disciplines are located in the same
 

institution and more flexibility may exist in using existing research
 

resources. 2 In some countries, universities and other training insti

tutions have ,ew or no formal research responsibilities, but staff
 

members frequently are interested and willing to participate in special
 

undertakings, if external funding is available. Such involvement might
 

be directly linked with FSR training activities as discussed in
 

Chapter 7.
 

On the negative side, [SR-type efforts in universities may create
 

problems related to tenure and promotion, which tend to favor publica

tions from research oriented along disciplinary and academic lines.
 

And FSR-type programs in universities may be difficult to carry out on
 

a continuing basis and may not qualify for core budget support.
 

Collnson suggests that both posilive and hegative strategies
 

might be used in promoting FSR programs in LDCs. Mn the positive
 

side, technical scientists may appreciate receiving information which 

farmers can provide, through FSR approaches, on research priorities 

for specific target groups. Extension recommendations can be reviewed 

I lhe SR-type activities at the Institute of Agricultural Research 
at Ahmadu Bello University in Nigeria evolved that way (Norman, 1973). 

2The Cen tr;l Luzon State University project with Kansas State 

University is an example of an FSR-type program located in a university. 

3Personal communication.
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with a view to eliminating components unacceptable to farmers or to
 

modifying them. On the negative side, the on-going research programs
 

can be critically reviewed from a FSR perspective specifically focus

ing on issues relevant locally and acceptable to farmers,
 

6.1.2 Should separate FSR units be established?
 

As a general observation, we view FSR as a process that can be
 

incorporated into existing research programs as a "philosophy" of
 

research or established as a separate administrative and substantive
 

unit within an agricultural research institute. It is not necessary,
 

nor perhaps even desirable, in many instances, to have an administra

tively independent "farming systems research unit." Several agricul

tural research institutes in LDCs already have quasi-FSR activities 

that simply evolved from collaborative projects among researchers. 

Such an evolutionary process may be the most effective way of promo1 
ting FSR even if the activity does not bear the FSR label. Of course, 

s ch an evolution may not emerge in some situations. When agricultural 

research activities and development policies are not focused on the needs 

of small farmers, FSR might take root only as part of a general reorien

tation and reorganization of the total research system. In Guatemala, 

FSR activities were initiated after a major reorganization of the 

national agricultural research system (Fumagalli and Waugh, 1977). 

6.1.3 FSR and implementing agencies
 

Closely related to the problems of introducing FSR nationally are
 

relationships between FSR programs and the various national and local
 

organizations charged with implementing rural development projects and 

programs. The followiing obstacles may prevent the development of FSR 

programs to serve local projects,
 

1We are grateful to Ryan (personal communication) for this point, 

which was made with specific reference to FSR-type activities in India.
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(1) Conflict with national policies. National policies may
 

support commercial farming and the development of capital

intensive technologies. FSR cannot thrive without a strong
 

commitment to rural development.
 

(2) Bureaucratic centralism. Even where there is a commitment
 

at the top, as in India, FSR programs may be frustrated by the
 

non-responsive government bureaucracies that look on the
 

central ministry headquarters as the source of all wisdom
 

and direction. The organization of the agricultural develop

ment effort may already be so fragmented along regional,
 

commodity, discipline, and functional lines that opposition
 

to FSR programs--to say nothing of a reluctance to implement
 

results of FSR work in a particular area--may be great (Gupta,
 

n.d.).
 

(3) Conflict with authorities in development projects. Few parts
 

of the developing world are unscarred by development projects.
 

Old programs that failed often leave a residue of bitterness
 

and opposition among local residents to everything connected
 

with the government. FSR teams going into areas with unpopu

lar on-going projects are faced with the worst of both
 

worlds, opposition of local people and suspicions of imple

menting agencies that do not wish to be discredited. Yet on

going projects often provide an opportunity for FSR to con

tribute by identifying changes in recommended practices or
 

to provide evidence needed to terminate the project.
 

6,1.4 FSR in relation to funding and planning agencies
 

National agricultural development banks and donor agencies are a
 

potential ally of FSR at the national level. They have procedures for
 

identifying, designing, appraising, monitoring, and evaluating rural/
 

agricultural development projects, They also have policies that
 

IThe often tragic experiences in Bangladesh with various large
 

scale irrigation schemes during the 1960s are examples of situations
 
that might have been avoided by applying FSR (Thomas, 1972).
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explicitly direct them to devote an increasing share of their resources
 

to assisting rural areas and the poorest of the poor. Inmany cases,
 

such agencies are actively seeking ways to improve their somewhat
 

mediocre performances since 1960. Ways might be sought to incorporate
 

FSR activities into the identifying, designing, monitoring and evalua

ting activities of the agencies. However, some are staffed with vet

erans of aqricultural development who contend that FSR is too compli
in preparing projects,

1
 

cated, costly, and time-consuming to be useful 

Preparing a project already is an involved process and FSR could become 

another bottleneck, impeding efforts to "move" more resources to support 

rural development. 

FSR programs may find an ally in national and regional planning 

agencies, Planning agencies often are poorly staffed and not effec

tively integrated into governmental decision-making processes. Yet 

they often are given responsibility for vetting development projects
 

and generally assessing the merits of annual budgets. That makes them
 

receptive to mechanisms that can improve project designs and assist
 

them in monitoring/evaluating on-going projects. The FSR approach in
 

project design, monitoring and evaluating might be promoted by planning
 

agencies.2 To require all implementing agencies to use FSR in the
 

first instance might only create serious bottlenecks, because the capa

city to provide such services is not likely to exist in most countries.
 

a gradual and selective "imposition" of FSR is probably preferable. 3 
So 

In summary, a range of irter- and intra-institutional issues at the
 

national level bear directly on the feasibility of FSR programs.
 

Resolving the institutional issues is time key to FSR's future success.
 

Examples of success either of functioning FSR teams composed exclusively
 

of nationals who are producing results or of successful development 

efforts with the FSR approach as a major ingredient do not yet exist.
 

The success of Guatemala's functioning FSR-type program to date is
 

1See Section 4.4 for further discussion of tile efficiency issue, 

2 ICTA is thus involved with planning agencies in Guatemala. 

3 See Sections 5.4.1 and 5,4.2 for further discussion of FSR in the 
monitoring and evaluation of projects. 
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limited. Ironically, the conditions that have made increasing numbers
 
of institutions look to FSR as a way to improve agricultural develop
ment in specific locations mitigate against achieving a spectacular
 
Green Revolution-type of breakthrough for large areas that would give
 
great impetus to the development and acceptance of FSR. The spectacu
lar breakthroughs that took place in the relatively few well-endowed 
areas of the developing world--such as Punjab--are not likely to be
 
repeated in less favored areas where smaller incremental changes are 
more likely. In addition, FSR is by nature conservative because it is
 
linked to helping farmers in the context of existing farming systems. 

6.2 FSR AT THE REGIONAL AND INTERNATIONAL CENTERS
 

The range of institutional issues confronting FSR programs at 
regional and international levels is as complex as those at the aational 
level. But being relatively new and well funded gives international
 
and regional centers several advantages over national programs. Also, 
FSR at the IARCs has recently been strongly endorsed (Technical Advisory 
Conmittee, 1978). Still 
FSR programs at the centers vary considerably
 
in scope and quality. One participant-observer of the FSR scene com
mented that: the 1978 TAC review rcflected "the professional chaos 
over the subject (SR); most centers doing different things and none 
doing FSR as the Review Team defined it" (Collinson, 1979a). 

FSR programs at regional and internatinnal centers are distin
guished by being "upstream" or "downstream" in character, FSR activi
ties in support of sharply defined commodity programs as in IRRI and 
CIMMYT tend to have more sharply focused research activities and fewer 
methodological problems. Although FSR initially examines the "total" 
environment, the ratio of variables to parameters is quite low, with 
variables limited to potential improvements in practices related to 
target commodities. Programs with a regional focus, on the other hand, 
have m;tny variahles and correspondingly more methodological problems. 
Much farming .;ysturmns work at IITA and ICRISAT, for example, is a 
prerequisite component to developing prototype solutions that could 
cu: acrosg, discilplinary and sub-program lines. The tendency For much 
of the work at the Centers to be organized along disciplinary lines 
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is further reinforced by scientists' training and experience in research
 

organized along disciplinary or comnodity lines. Their backgrounds
 

and their need to remain viable in their respective disciplines by
 

producing publishable research results mitigate against change,
 

Critics of "upstream" FSR programs contend that the activities
 

are too academic, too removed from the real world, and the results are
 

unlikely to be used ,eadily iin national programs, to say nothing of use by
 

farmers themselves. Such attitudes undoubtedly contributed to termi

nating the "upstream" Farming Systems program at CIAT.1 "Downstream"
 

programs, on the other hand, are increasingly perceived as useful,
 

particularly because of the poor record of improved practices intro

duced without beincg screened via "downstream" FSR programs. Although
 

FSR is unlikely to generate Green Revolution-type advances, it can
 

focus research on developing practices more acceptable to small farmers.
 

The orientation of the FSR programs at regional and internatinnal
 

centers has important implications for national programs. The "down

stream" programs generally work directly with national programs while
 

the "upstream" programs develop sub-program areas and methodologies
 

that might be adapted by national programs to local conditions.
 

Often "downstream" activities in national programs are weak or 

ncoexistent. Regional and international centers have sought to assist 

in developing national FSR capabilities through training and technical 

assistance. The work of IRRI through the Asian Cropping Systems Network 

is the ,most successful example. While it is generally agreed that 

stronger national [SR programs are desirable, opinions differ widely 

over the roles that regional and international centers should play. 

The key issue is the ppropriate mixture between assistance to national
 

programs in the form of training and technical assistance, on the one
 

hand, ad the production of research results on the other. An increas

ingly prevailinq view is that the two features are closely related in
 

both medium- and long-term perspectives. Strong national programs will
 

improve the quality of research at regional and international centers. 

We further argue that strong national programs are essential both to
 

define problems for "upstream" programs and to adapt prototype
 

1See Appendix Al.5 for the history of FSR activities at CIAT.
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solutions from "upstream" programs into local conditions.
 

Extensive involvement of the centers in promoting FSR programs at
 

the national level also has some problems. IARC cooperative programs
 

with national institutions, for example, tend to favor regions/sub

regions where the conditions seem to fit the constraints and solutions
 

defined by a center's FSR program. So IRRI tends to work in areas
 

where crop intensification offers the most promise, and ICRISAT tends
 

to work in areas where soil and water management at the watershed level
 

appear feasible. In the short and medium run, FSR programs at the region

al/international centers are likely to devote most of their efforts to
 

assisting in leveloPing national FSR capacity and to developing FSR meth

odology around certain assumptions about the constraints. They may also
 

provide services to the commodity improvement programs by testing the
 

technical and economic feasibility of certain innovations in a farming
 

systems context. That is particularly true of the economics sub-programs,
 

which in the case of IITA often do more work for commodity improvement
 

programs than strictly within the Farming Systems Program. As the FSR 

programs mature, both at the IARCs and at national levels, a new set of 

roles is likely to emerge. The focus of FSR work should increasingly re

flect the results of FSR at the national level. Additionally, the FSR 

program should increase inputs for determining research priorities of
 

IARC'S crop improvement programs. That is not currently the case. The
 

commodity improvement programs often have proven records. At best, many
 

scientists in the crop improvement programs look at the FSR program as a
 
service organization for them, certainly riot as a source of ideas for
 

research priorities. Finally, the crop improvement programs often tend
 

to have stronger links with national crop programs than FSR programs do.
 

6.3 POSSIBLE ROLES FOR DEVELOPED COUNTRY INSTITUTIONS
 

Agricultural research and training institutions'in the developf.d 

world have had a profound impact on the character of national, regi(,nal, 

and international arpricultural research centers that serve the develop

ing countries. The basic agricultural research structure in develolj:ing 
countries is !argely the product of colonial inheritance, post
independence technical assistance programs, and donor-dominated 
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Nationals of developed countries
consortiums that govern the IARC's. 


continue to form a significant share of the agricultural research
 

staff in the developing world, Third World agricultural scientists
 

in most cases received their training at developed country institu

tions (CDCIs), Advanced-degree training in universities in the develop

ing countries is closely modeled after training programs in various
 

high-income countries.
 

Despite considerable accomplisnments, agricultural research in the
 

be oriented around indivi-
DCIs has been criticized because it tends to 


dual disciplines that are often geared toward refining technologies
 

that a inappropriate for the ecological conditions and resources
 

of most of the developing world. Further, DCIs have been a primary
 

source of a "top down" orientation in the design and extension of new
 

It addition, DCIs are even more physically removed or
technologies. 

situations that are the
isolated than the IARCs from the various local 


With some notable exceptions--GERDAT in France,
ultimate foci of FSR. 


for example, the primary clients of DCIs are the aqricultural communi

ties of the countries where the institutions are located. Yet the DCIs
 

possess resources and influence that can be of considerable assistance
 

in developing FSR, as illustrated by the following examples:
 

(1) DCIs are likely to continue to be major sources of technical
 

assistance and training in support of agricultural research
 

in developing countries, Incorporating FSR perspectives in
 

their efforts might enhance their effectiveness. A small
 

but growing number of technical scientists and social scien

tists at DCIs have had FSR experience and are among its
 

most active proponents.
 

(2) FSR may provide an effective means of defining or focusing
 

research on energy conservation and environmental quality,
 

which became important issues during the 1970s in the
 

developed countries (Castle, 1977). Specifically, FSR may
 

provide a framework in which different disciplines can relate
 

to one another and interact with farmers, while designing and
 

testing improved practices with such issues in mind,
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(3) DCIs may assist national, regional, and internati'onal agri
cultural centers with the development of FSR methodology.
 

(4) For DCIs serving areas with large numbers of small farmers-
as is true for parts of the U,S.--FSR offers a way to assist
 
more effectively in rural development and "domestic" agricul
ture.
 



7. TRAINING IN FSR
 

A major problem involved in establishing farming systems research
 

programs is the lack of agricultural scientists and social scientists
 

with FSR training or experience. Few agricultural or social scientists
 

have any experience with interdisciplinary research or more than a
 

superficial understanding of the terminology and methodology of other
 

disciplines. If FSR programs are to grow and be effective, they must
 

be staffed by individuals with training and experience in FSR, which is
 

largely unobtainable outside of existing FSR programs.
 

We believe t~dt the training needs for "downstream" FSR programs
 

can most effectively be met through intensive non-degree courses in
 

an
areas where participants are expected to work--or at least in 


area with similar farming systems. Although participants in FSR
 

activities should have at least a first degree in some agriculture

related discipline, a separate degree program in FSR is not required.
 

At the same time first degree programs in specific disciplines might
 

be modified to include courses and research methodology for students inter

ested in FSR as a career. Let us examine the requirements for FSR train

ing and then training in FSR in relation to degree and non-degree programs.
 

7,1 REQUIREMENTS FOR FSR TRAINING
 

Few advocates of FSR argue that FSR is a separate and distinct
 

field, particularly at its present stage of development. At the level
 

of the national program, FSR is a methodology for more systematically
 

identifying constraints and designing and testing improved strategies
 

in various locations. The task of developing the component parts of a
 

new technological package can be addressed by training in the tradi

tional disciplines. In addition, although there are certain core dis

ciplines involved in FSR, one or more of a wide range of disciplines
 

may be required in particular situations. Participants in FSR pro

grams should bring substantive competence in at least ori discipline,
 

and the interdisciplinary dimension should involve a team with exper

tise in the requisite disciplines, The FSR approach is not simply a
 

collection of individuals working in their own fields of specialization
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but a team that works together to produce a common product--in'proved
 

strategies suited to specific situations,
 
The objectives of training programs in FSR should be; 
 first, to
 

help participants understand the basic features of the farming systems
 
in the areas were they will work; second, to instill a sense of multi
disciplinary understanding and tolerance; and third, to encourage par
ticipants to work creatively and efficiently with farmers and extension
 
workers. These objectives can besL be met by having participants carry
 
out FSR 
in the field under the direction of trainers with FSR experience.
 
Field experience can be supplemented by lectures on such subjects as
 
experimental design for farm trials and budgeting. We believe an intensive
 
course of at least two weeks duration is necessary for the team to gain
 
experience in working together.
 

7.2 FSR TRAINING AS A PART OF DEGREE PROGRAMS
 

Few universities now provide training in FSR as part of first or
 
graduate degree programs. But several U.S. land grant institutions are
 
seriously considering moc'ifying training programs to better suit stu
dents interested in FSR. 
 The nature of FSR, namely its locational
 
specificity and the need to modify methodologies to suit local condi
tions, strongly favors training on location--in the developing world
 
for students seeking careers in agricultural development there, for
 
example. But currently few training institutions in the developing
 
world offer programs specifically related to FSR in the context of
 

regular degree programs.
 
The historical evolution of formal degree training in agriculture
 

has involved increased specialization. Also, few university profesrrs
 
have experience with FSR. So it is difficult to advise studenLs seek
ing careers in FSR and to find the necessary expertise to teach courses
 
and to direct research in farming systems, 

The growing number of institutions of higher learning in agricul
ture concerned with how to train students for careers in FSR seeii, to 
agree on the following issues: 

(1) Competence in an existing discipline is required, 
 Thus
 
training for careers in FSR should take place within degree
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programs uf the existing disciplines. FSR is not a separate
 

discipline.
 

(2) Since interaction among disciplines is a key feature of FSR,
 

graduate students, in particular, should be conversant and
 

sensitive to the basic concepts, terminology, and methodo

logy of the core disciplines involved in FSR. That might be
 

accomplished in one or two survey courses covering all the
 

disciplines involved.
 

(3) Identifying problems is a key ingredient of FSR. Students
 

should be able to diagnose a variety of situations and enter

prise combinations--annual crops, perennials, multiple crop

ping in its various forms, livestock, and non-farm activities-

in close cooperation with colleagues in otlier disciplines.
 

A special course may be required to handle the methodology
 

to deal with various enterprise combinations. Such a course
 

should include field research by students working together
 

in small interdisciplinary groups applying the FSR approach.
 

(4) Students with an interest in FSR should be made aware of the
 

heterogeneity of farming systems throughout the world.
 

Several institutions already offer courses that expose stu

dents to the salient features of the principal types of
 

farming systems in the world. Such courses might be slightly
 

modified to form a sequence with a course on FSR methodology.
 

(5) The most important "modification" in existing degree programs
 

for students seeking careers in FSR is to gain field experience
 

.iFSR, possibly through thesis or dissertation research.
 

However, that approach f,. two problems:
 

(a) The research shoul.' I> cirried out by a team, a common
 

product should be 1..l'Aced, and the product must be
 

somehow disaggregated to satisfy the thesis or disserta

tion requirements of individual team members.
 

(b) The direction of an FSR project for students requires
 

a team of faculty supervisors from various involved
 

disciplines who are familiar with the approach and
 

willing and able to work closely together,
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In some cases research at national, regional, 
and international
 
agricultural research institutions in the developing world can form
 
part of a degree program for individual students; most of the interna
tional centers have such arrangements with nearby schools of agricul
ture. Additionally, students pursuing deqrees at institutions in
 
developed countries also have carried out dissertation research at
 
international centers in FSR related areas. 
 Both Cornell and Kansas
 
State Universities have been involved in cooperative training pro
grams with CIM1YT in Mexico, under which groups of masters and doctoral
 
students from various disciplines have spent time aV CIMMYT working
 
together as a team, although FSR was not the specific focus. Such
 
arrangements can significantly enrich training experiences. 
 However, an
 
FSR experience at an international center still 
requires a supervisor in the
 
degree granting institution who understands and appreciates FSR. And that 
may be difficult to arrange. In addition, a fair amount of trainin or re
search direction of students by scientists in FSR programs at international
 
centers 
is "upstream" and oriented along traditional disciplinary lines.
 

7.3 NON-DEGREE TRAINING PROGRAMS IN FSR 

Training in FSR is still 
largely confined to non dngree programs
 
at national, regional, and international agricultural research institu
tions, where students can carry out research under the direction of
 
scientists in the FSR or Cropping Systems Programs.
 

CIM1YT has recently initiated a three-month, FSR-type training
 
program specifically for economists. Participints receive instruc
tion and gain experience by using applied economic methodologies to 
analyze specific farming systems. Particular attention is given to 
sensitizing economists to the biological aspects of crop production. 
Technological improvements in maize and wheat production are emphasized, 
and policy issues also are considered. Activities include field work, 
seminars, and independent work in collecting and analyzing information 
on existing farming systems, developing research and testing plans, 
on-farm experimentation, maize/wheat breeding and agronomy, and such 
policy issues as organization of agricul tural research and pricing/ 
marketing policies (CIMMYT, 1979). 
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Among the "upstream" FSR programs, the training activities at 

IRRI are probably best developed (Technical Advisory Committee, 1978).
 

Virtually all IARC's have training programs of various types involving
 

personnel from the farming systems or cropping systems programs in
 

these institutions. However, much of the training is on an individual
 

basis or oriented toward such specific sub-program areas as soils or
 

economics. It is expected that more FSR-type courses will be offered
 

as the FSR programs in these institutions develop.
 

A select number of national research institutions in the develop

ing world also are mounting training programs in FSR. These are pri

marily designed to serve the institutions involved; that is, training
 

as a prelude to actual FSR activities in the field. Their programs are
 

particularly valuable in this respect because FSR is fairly location

specific. The general model at the national level must be adapted
 

to the needs and realities of specific regional situations.
 

ICTA in Guatemala puts both production and new social science
 

steff members through a one year in-service training program that com

bines field experience in FSR with classes in specific research tech

niques, including statistical analysis. Teams of participants going
 

through the sequence of FSR activities analyze actual farming systems
 

and design and test improved crop and livestock practices. Individual
 

thesis work in connection with an advanced degree is part of the par

ticipants' programs.1
 

1 Hildebrand (personal communication). 



8, CONCLUSIONS
 

8.1 CURRENT STATUS AND POTENTIAL OF FSR
 

In FSR the farm is viewed in a comprehensive manner and con

straints in the farming systems, research priorities, and strategies
 

for improvement are evaluated in terms of the whole farming system.
 

The objective of "upstream" FSR is to develop prototype solutions,
 

primarily through experiment station work, in order to overcome gen
eral constraints in the zone in which the upstream research is being
 

conducted. "Downstream" FSR ismore applied, and includes the farmer
 

in the research process. "Downstream" FSR includes the selective use
 

of available information ("body of knowledge" in Figure 2) in the pro

cess of designing practices or recommendations which are suited to a
 

specific local situation.
 

This review of FSR activities, by focusing primarily on "downstream"
 

programs, concentrates on how FSR can help generate technology appro

priate to small farmers. The review does not give adequate attention
 

to marketing, rural small scale industry, or to national policies
 

and structural barriers to more effective participation of small
 

farmers in the developmental process. The shortcomings and omissions
 

stem partially from FSR's newness inmany countries, especially in
 

some national research systems.
 

We think a compelling case can be made for incorporating FSR
 

in both design of rural development efforts and in determining research
 

priorities in commodity and discipline programs. FSR explicitly
 

recognizes farmer goals and seeks to include community and societal
 

goals. The use of multidisciplinary teams of researchers facilitates
 
the interaction of technical and socio-economic perspectives, which com

plements, rather than overrides, the wisdom and experience of farmers
 

and extension workers, Although current FSR activities focus primarly
 

on the range of technical solutions to improving agricultural produc

tivity--particularly with reference to crops, increasing attention is
 

given to such nontechnical factors as input and output markets and
 

macro policies, Finally, FSR can complement and strengthen commodity
 

disciplinary research programs by increasing their relevance and effec

tiveness.
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Despite the theoretical attractiveness of FSR, itwill take time,
 

resources, and improved understanding of the whole process before FSR
 

is operating on a broad scale. In short, FSR is relatively young and
 

is likely to undergo considerable refinement in the years ahead.
 

8.2 CONCERNS ABOUT FSR
 

We have three major concerns about FSR. The first is the possi

ble incompatibility of private and societal interests. When FSR re

sponds to the short-term needs of farming families, societal interests
 

need to be considered. But that is likely to be particularly difficult
 

because it calls for predicting what might happen in the future. Never

theless, ignoring the broader macro and societal interests could have
 

an irreversible, deleterious impact in the long run, such as reducing
 

ecological stability, incredsing income inequalities, etc. Second,
 

because the evolutionary character of "downstream" FSR is not likely to
 

generate the spectacular changes exemplified in the Green Revolution,
 

it may be difficult to secure the funding required to sustain FSR--es

pecially at the national level--over time. Third, and perhaps most
 

important, FSR may not be given ample opportunity to prove itself.
 

FSR is rapidly gaining acceptance, particularly with the donor agen

cies, which are encouraging its adoption by national research organ

izatiors. Expectations are running high. FSR is regarded by some as
 

a panacea. But FSR clearly is not a panacea for solving all the pro

blems facing small farmers. The hope is that sufficient progress 

can be made to sustain FSR's credibility while it grows, in the face 

of inevitable disappointments. 

8.3 FUTURE DIRECTIONS
 

11OsL of the methodological and implementation issues discussed 

in this review can be directly translated into an agenda of action for 

pioponents of FSR. On the methodological side, L.2 cost effective

ness of FSR will not be resolved until more information has been qener

ated on its costs and benefits in different ecological zones. Meth

odology needs to be developed for effectively incorporating livestock
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systems and societal, environmental, and distributional impacts.
 

The interaction between "upstream" and "downstream" programs is
 

likely to become increasingly critical in the future, as further
 

improvement in agricultural productivity in certain areas will re

quire major changes in farming systems.
 

Ultimately, FSR will be judged less by the "correctness" of
 

its methodology than by how much it contributes to rural and agri

cultural development. Operational lnkages are needed between FSR
 

activities and the entire range of agricultural 'esearch, develop

ment planning, and pronram implementation. 

We view FSR as a process, not a structure that should be esta

blished as a separate unit in an agricultural research institution 

or developnment project. However, major changes in the structure 

and orientation of rural development efforts--research, planning, 

and irnplementati.',--ray be required in order to mlake effective use 

of FSR in integrated rural development projects. 

We started our review by discussing how FSR came into being
 

in response to shortcomings of commouity and disciplinary research
 

programs. Where FSR is going is more difficult to predict. Will it
 

prove to he a means by which small farmers can be helped in the fu

ture? Or will it be a passing fad too difficult and too demanding in
 

personnel and in time and costs? We think FSR can make a modest but
 

significant contribution to improving the lives of small farmers in
 

the Third World.
 



APPENDICES
 

A. Description of Selected Farming Systems Research Programs
 

B. Farm Management Research
 



Al. INTERNATIONAL INSTITUTES
 

A].1 	 CIMMYT (CENTRO INTERNACIONAL DE MEJORAMIENTO DE MAIZ Y TRIGO),
 
MEXICO CITY, D. F. MEXICO
 

Al.l.l Basic orientation 

The hasic structure of the Center consists of two crop improve

ment progrms (maize and wheat), the Economics Program, and assorte

supporting services includinq laboratory services, exrcriment station 

management, and information and statistical services. CIMMYT's man

date restricts its focus to maize, wheat. triticale, and barley, It 

often 	 is nmi tted from discussions of farming systems research. However, 

all three continents of the Third World have active, lnn'istanding 

CINYT programs. In these cooperative programs CIMYT has been very 

concerned with the use of resear:h results, which has led them into 

a variation of FSR. 

CIMMYT found that despife early success in gaining farmer accep

tance of improved practices in selected areas. particularly in the 

better cndowed regions of the developing world, and despite major 

differences in yields between traditional practices and CIMMYT

developed or "improved" practices, the vast majority of farmers were 
not accepting moqt of the CP4flYT recnmiendations. This fact led to the 

initiation in 1972 of a series of adoption studies involving the 

Econonicq P,,,ram in conperatinn with reqinnal CIMI,,YT staff and pro

fessional staff fro qpvrral national institutions. The studies re

vealed that. ol1 thou rh ize of farm appeared to be relatpd to rates of 
adoption, by far the Ntnst impnrtant factor was the extent to which 

the recommended practice;, suited 'he specific environments or farming 

systemi of farmers (CI2MYT, 1076). 

The need for torchnoloies bette r adapted to specific environments 

led to the initiation of a second effort in 1975 involving ex ante 

identifiation of the requirem n t for new technoloqies by assessing 

existing situations. YUich is habcall "downsw ream" FSR in nature. 

The Cf NMYT's wnrl in d''vr lopin, f.chnoloqies. according to 

Winkelnann and .osoarli (1979) , -antUP followingl basic orientation: 

.3
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(1) It concentrates on research with near-term application
 

rather than basic or exploratory research.
 

(2) It provides -for collaboration among biological and social
 

scientists and economists throughout the ertire research
 

process.
 

(3) It Focuses on formulating technologies for a single crop or
 

a single crop as part of a mixture rather than full-scale
 

farming systems research,
 

(4) It formulates useful, but not necessarily '"optimal," tech

nologies.
 

Additionally, virtually all of CIMMYT's work in this are, is in
 

the target areas, usually as part of national or regional cooperative
 

crop improvement programs. This is inmarked contrast with other IARCs,
 

nuch of whose research on farming or cropping-systems programs is
 

carried out at the research ;tation,
 

A1.1.2 Program components
 

Winkelmann and Moscardi (1979) point out that CIMMYT's efforts
 

to develop suitable technologies consist of four major steps or compo

nents:
 

(1) Identifying relevant farmers, including:
 

(a) Grouping environments with similar ecologies "to insure
 

that the crop or mixture in question reacts in roughly
 

the same way and confronts roughly the same challenges."
 

(b) Characterizing the environments in terms of information
 

that may be important tj agricultural policy (e.g., area
 

in the crop, production, number of farmers, distribution
 

of farm size, relative importance of the crop, exportable
 

surplus). Then. steps involve analyzing secondary data
 

but considering "researchers' impressions of the poten

tial for improving technologies." The objectives are
 

to delineate environments and "to permit a first rough
 

ordering of the environments to fit national goals."
 

C2) Identifying farmers' circumstances , which consists of: 
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(a) Two sets of activities: exploratory surve.y work-
discussions with farmers, merchants, extension person
nel--and observing produ:tion practices, marketing con
ditions, and important competing activities. The
 
results of this survey work, combined with an analysis
 
of secondary data and the knowledge of the researchers
 
(who are often residents of the country), are used to
 
develop "tentative recommendation domains (i.e,, sets
 
of farmers whose naturai and economic circumstances
 
are sufficiently similar that a given technology will
 
be relevant to each farmer within a set)."
 

(b) Formal survey work based on questionnaires focusing on
 
issues critical to farmers, including non-farm activities
 
that affect the crop or mixture under study. These
 
surveys help to identify characteristics of thE farmer
 

group, including their perceptions of major problems
 
related to the crop or m~xtur-e under study. The survey
 
results often identify major or glaring policy implica

tions, such as 
the absence of an operational input
 
delivery system, or major constraints to expanded produc

tion of the crop in question.
 
(3) Organizing experiments. The survey results are used to
 

identify constraints on expanding production. When solutions
 
are not available, the results orient research station work
 
to produce needed solutions.
 

(4) On-farm experiments. On-farm trials 
are used to test the
 
"best-bet" strategies based on 
tie survey work. Together
 

farmers and the research team evaluate the performance of the
 
trials at each critical stage to assess the adequacy of each
 
strategy. As problems develop, they are referred to the
 
experiment station for further analysis. 
 Three types of on

farm trials are used:
 

(a) Yes-no trials are generally factorial designs intended
 
to assess major effects and interactions of critical
 

limiting factors. 
 Two levels of inputs are normally
 
used: the current farmer-practice level and a signifi

cantly higher input level.
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(b) How-much trials help determine levels "at whilch income

seeking, risk-averting farmers might want to use inputs
 

or practices detected as limiting in the yes-no trials.
 

Because evidence suggests that farmers tend to make
 

only a few changes at a time, attention is focused on
 

three or more factors with the highest payoffs."
 

Nonexperimental factors are set to match those of the
 

representative farmers,
 

(c) Verification trials on more sites take place after
 

strategies have been modified to satisfy farmers and
 

researchers. At the end of the trials, formal recommen

dations are made and extended to farmers,
 

The process does not end with formulating recommendations, During
 

the campaign to extend the recommended practices, results continue to
 

be evaluated with a view to improving existing strategies and identify

ing the next generation of innovations.
 

Al.1,3 Observations
 

CIMMYT's farming systems research activities are unique inmany
 

respects. They grow from the Center's rather narrow commodity focus
 

and its experierce in many countries over the past ten years in design

ing improved technologies for the commodities. The activities are an
 

integral part of cooperative programs for developing appropriate tech

nologies for specific countries and regions. Research station experi

ments are limited, with most emphasis on on-farm trials relating directly
 

to maize or wheat and crop mixtures of those commodities, which are
 

treated as variables. Everything else is treated essentially as para

meters or givens.
 

CIMMYT recently initiated a series of training programs that focus
 

on FSR-type activities for economists, The training manual is perhaps
 

the m.'st d,tailed description of the FSR approach currently available
 

(CIMMYT, Economics Program, 1979; 1980), Illustrations of the FSR
 

approach also have been published by the CIMr.IYT Economics Program in
 

East Africa (CIMMYT, 1977 and 1979),
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A1.2 	 ICRISAT (INTERNATIONAL CROPS RESEARCH INSTITUTE FOR THE SEMI-

ARID TROPICS), HYDERABAD, INDIA
 

A discussion of farming systems research activities at ICRISAT
 
should include both the Farming Systems Program and the Economics
 
Program. The Economics Program has its own research program in addi
tion to serving the Fanning Systems Program and the various ICRISAT
 
crop improvement programs, which deal with groundnuts, pulses, millet,
 

and sorghum.
 

A1.2.1 Basic orientation
 

The program objective of the Farming Systems Program is 
to
 
"develop technology for improving land and water management systems"
 
and "to contribute to raising the economic status and quality of life
 
for people in the semi-arid tropics (SAT) by developing farming systems
 
that increase and stabilize agricultural output" (Technical Advisory
 
Committee, 1978, Annex 4, p. 3). 
 The specific goal of the Economics
 
Program is to identify socioeconomic and other constraints 
to agricul
tural development in the SAT and evaluate other ways to alleviate them
 
via technological 7nJ institutional changes (ICRISAT, 1977).
 

Although the objectives of the two programs are quite complemen
tary, their respective modus operndi contain important differences
 
beyond the obvious differences in disciplinary approaches. The Farm
ing Systems Program has an "upstream" orientation and views water as
 
the most limiting factor to production, and soil erosion as a serious
 
problem. In rainfed agriculture "the watershed (catchment) is the logi
cal unit for investigating the optimum development and management of
 
water and soil resources" (Krantz, 1979, p. 4), The resulting research
 

strategy is:
 
() TQ investigate single prodLction components indepth and to
 

investigate them in a holistic manner in systems research
 

on a operational scale.
 
(2) To investiYate and test hypotheses and to develop approaches
 

and methodologies with wide application for 
use by national
 
programs, and to tailor the research findings to 
the specific
 
conditions of the SAT (Krantz, 1979, p. 5). 
 The FSR program
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has emphasized study of biological and physical processes
 

involved in farming systems rather than study of actual farm
 

practices, as information on the basic processes is not loca

tion specific (Technical Advisory Committee, 1978), Mucn
 

of the research of the Farming Systems Program in the past,
 

consequently, has consisted of component research along some

what traditional disciplinary lines and focused on testing
 

various hypotheses. Since 1976 the FSR program has become
 

progressively more involved in cooperative programs with
 

various national agriculture research institutions in Africa
 

and the sub-continent, and more recently emphasis has increased
 

on multidisciplinary on-farm studies,
 

"downstream",
In contrast, the Economics Program work, which ismore 


does not involve specific assumptions about constraints, but allows
 

thew to emerge from village level studies. In addition, the Economics
 

Program conducts a range of studies on the economics of various improve

ment measures in cooperation with the Farming Systems Program and the
 

various crop improvement programs.
 

A1.2.2 Program components
 

The Economics Program consists of two major sub-programs, Produc

tion Economics and Marketing Economics, Production economics includes
 

comprehensive benchmark surveys, which have been underway in India for
 

four years and more recently in West Africa. The benchmark surveys
 

cover a broad range of farm and household activities including cropping
 

patterns, labor, draft, animal and machinery utilization, household
 

transactions, prices and wages, risk attitudes, diet, and health.
 

Although the investigations are primarily to collect socioeconomic data,
 

agrobiological data on cropping patterns, incidence of diseases, etc.
 

are also included. The agrobiological data collection and analysis
 

are carried out in cooperation with agricultural scientists from the
 

Farming Systems Program and the various crops improvement programs
 
(ICRISAT, 19-77),
 

The Farming Systems Program has five components:
 

CI) Research in sub-program areas.
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(2) Operational scale, watershed-based, resource-utilization
 

research.
 
(3) Cooperative research with national and regional organizations.
 
(4) Training programs.
 
(5) Extension and implementation through national programs,
 
To date most of the work has been in the first two program areas,
 

(sub-program areas and watershed-based, resource-utilization research).
 
The eight sub-program areas are agroclimatriogy, hydrology, environ
mental physics, soil fertility and chemistry, farm power and equip
ment, land and water management, cropping systems and agronomy, and
 
weed science (Kampen, 1979a).
 

The watershed-based, resource-utilization research has consisted
 
of simulating land and water mangement techniques on site at ICRISAT.
 
Alternative cropping systems are 
superimposed, and a distinction is
 
made between improved and tradition levels of management (i.e., tech
nologies). Thus, the 
station's watersheds are operation-scale "pilot
 
plants where the integrated effect of alternative farming systems can
 
be monitored" (Technical Advisory Committee, 1978, Annex 4, p. 13).
 
Specific subjects of inv'estigation include contour bunding, the broad
 
bed and fut:ow system as opposed to the flat system, and effects of soil
 
management practices oi, run-off and erosion.
 

At noted earlier, cooperative research with various national agri
cutLural institutions and on-farm reseirch has been increasingly
 
emphasized in recent years. 
 It is anticipated that the on-farm studies
 
in West Africa will involve close collaboration between social and
 
technical scientists of the Economics and Farming Systems Programs and 
may well result in modifying research priorities in the Farming Systems

Program in the future. 
 The on-farm research focuses on adapting techno
logies to local 
conditions by iGentifying constraints and the design of
 
village and farmer-level organizations (Kampen, 1979a). 1
 

Some of the results of the FSR program to date include: develop
merit of prototype systems of improved crop and soil management that use 
available moisture more effectively, reduce erosion, and manage weeds
 

IAlso personal conmnunication. 
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year round. In addition, the program has effectively adapted tool
 

use in the improved
carriers as animal-drawn precision equipment for 


systems (Kampen, 1979a).
 

AI.2.3 Observations
 

The FSR program was one of the initial research thrusts that
 

In confacilitated linkages with commodity improvement programs. 


trast, the FSR activities at other international centers began in
 

response to problems with acceptance and performance of new techno

logies (IRRI, CIMMYT) or simply as a depository of a range of non-


The lack of basic information
commodity-specific activities (IITA). 


and the need to develop appropriate methodologies in the first in

stance led to initial concentration on component research in the
 

various sub-program areas. Further, socioeconomic research was as

signed to a separate Economics Program. Thus, research activities
 

seemed to be divided along disuiplinary lines. Technical scientists
 

in FSR developed data bases, methodologies, component technologies, and
 

(later) model systeris of improved soil and water management. The work
 

to the research station and in some instances
was largely confinmed 


rested upon somewhat heroic assumptions about the problems and feas

ibly improvements for the range of farming systems found in the semi

arid tropics. In contrast, initial years of ICRISAT's village level
 

studies were essentially confined to collecting data and analyzing
 

existing farming systems with no significant linkages to adapting
 

and testing technology.
 

It can be argued that these approaches constituted an essential
 

prerequisite to mounting more integrated FSR activities in subsequent
 

lack of technology
years. The early years probably had two effects: 


on the one
adaptation efforts connected with the village studies, 


hand, and development of component technologies and improved systems
 

of soil and crop management which may not be easily adaptable to many
 

SAT farming systems, on the other. Some erosion-control and water

utilization practices of the improved systems of watershed management
 

developed by the FSR Program require collective farmer participation,
 

which some workers feel is unrealistic in many parts of the semi

arid regions.
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In recent years research seems to haye spread across program and
 
disciplinary lines. Technology design and testing is 
now part of
 
village level studies (Binswanger and Ryan, 1979), And on-farm
 
studies have been initiated by the FSR Program in cooperation with the
 
Economics Program. Research efforts also seem to 
be less sharply
 
focused on improved soil and water management practices inwatershed
 
units, while attention has expanded on other constraints and approaches
 
that grow from analyses of existing farming systems--particularly for
 
the on-farm studies planned for the West African region where joint
 
participation of the Economics Program and the FSR Program is envisaged,
 
Thus the trend is toward developing a more integrated set of FSR
 
activities involving both "upstream" and "downstream" features.
 

A1.3 IRRI (INTERNATIONAL RICE RESEARCH INSTITUTE), LOS BANOS, PHILIPPINES
 

A1.3.1 Basic orientation
 

IRRI refers to 
its work on multiple cropping and intercropping as
 
cropping systems rather than farming systems research. The focus is
 
on rice cropping systems and how to 
intensify cultivation and use
 
resources more efficiently on small, rice-producing farms. Since land
 
is limited and yields per hectare per crop have reached upper limits
 
in East ana 
South Asia, IRRI focu.:s its research on increasing multiple
 
crcpping both of rice, and rice in combination with, or in sequence
 
with, other crops including grain legumes, sorghum, and mung beans.
 

A major component of IRRI's program has been fostering national
 
programs to carry out cropping systcms research in their respective
 
countries/regions. 
 In 1974 this cooperative effort was formalized at
 
the regional level and the Asian Cropping Systems Network (ACSN) was
 
created to link the national 
programs with IRRI, which facilitates
 
development of cropping systems methodology and communicates research
 
needs and results. Thus, IRRI's Cropping Systems Program (CSP) includes
 
important "upstream" and "downstream" features that are closely linked,
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Al.3.2 Program components
 

The CSP has five primary components: environmental description,
 

cropping-pattern design, cropping-pattern testing, component technology,
 

and preproduction testing (IRRI, l978). Those five components are
 

practiced in some form by both the CSP at IRRI and by those who par

ticipate in the ACSN through various national programs.
 

(1) Environmental description. The CSP is based strongly on the
 

premise that much can be learned by understanding existing
 

farming practices. So the objective of the environmental
 

description is "to identify more accurately the relation of
 

physical and socioeconomic environmental variables to crop

ping pattern performances and to use this information in
 

developing multiple cropping technology" (lechnical Advisory
 

Committee, 1978, Annex 5, p. 5). The environmental descrip

tion includes site selection, physical description, and eco

nomic description. Site selection in Indonesia involves
 

four criteria: the target area must be identified by the
 

government as a priority agricultural zone, he representa

tive of a large agro-climatic zone, be of a type where exist

ing technology can be applied with slight modifications to
 
vcrease yields and cropping intensity, and must either have
 

marketing and intrastruztional facilities or have them in
 

the process of being de.veloped (Cropping Systems Working
 

Group, 1979). .y,2matic procedures are also applied to select

ing specific villages in target areas. Their environmental
 

descriptions call for collecting and analyzing existing data
 

on cropping patterns, population, rainfall, animal traction,
 

and use of purchased inputs--to insure that the sites are
 

"typical" of the target area, Considerable information on
 

the target area is collected and analyzed before the detailed
 

site investigation begins,
 

(.2)Cropping systems design. A systematic analysis of the agro

economic profile data provides the basis for the initial
 

design of an "improved" cropping system, Specific concerns
 

at IRRI have been: establishing planting dates by rainfall
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probability; using a crop simulation model 
to bust fit
 
cropping patterns with soil and climatic data; and using various
 
measures and experiments to determine the feasibility of
 
intensification measures, 
The last includes the influences
 
of crop duration on rice yields, reduction in tillage between
 
crops, use of old seedlings, and yield loss to insects ir dry
seeded rice (IRRI, 1978).
 

(3) Cropping systems testing. 
 The resulting "improved" croppinq
 
systems ar. field tested. 
 Under the CSP more than 80 percent
 
(one of the highest percentages of any of the IARCs) of the
 
testing activities are conducted "off-site". Selected sites
 
in the Philippines, supervised by IRRI, 
are used to test a
 
variety of combinations of specific practices and crops.
 
Only the most promising cropping systems are field tested
 
Linder farm conditions and farmer management,
 

(4) Component technology. 
 The analysis of existing situations
 
or results of field testing may suggest additional research
 
on 
specific issues when the readily available technology is
 
not closely suited to existing conditions or further adapta
tion is needed. At IRRI component technology research now
 
focuses on the following areas: weeds in dryland crops
 
planted after rice; effect of crL, 
rotation on weed growth;
 
rice stubble management and cowpea insects; establishient of
 
corn after rice; soybeans after wet-land rice; and variety
 
testing for cropping systems. Some of the research areas
 
represent problems identified during field investigations in
 
various national cropping systems programs (IRRI, 1978).
 

(5) Preproduction testing/implementation. Modifications in crop
ping which are successfully tested may then be used in pilot
 
production programs. IRRI has 
successfully--through
 
its Kabsaka and Vasatinlu programs--introduced double
 
cropping of rice in the Philippines. Developing and testing
 
cropping systems requires close contact with extension
 
service personnel who assume an increasing role in the pilot
 
production stage. 
 The objective is to determine the suita
bility of specific recommended practices over a broader
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geographic area than emerged from the design and testing
 

stages (IRRI, 1978).
 

In Indonesia, Cropping Systems Research teams maintain contact
 

with extension programs to compare, design and test results. When
 

new problems emerge, they are subjected to the sequence of procedures
 

outlined: environmental description, cropping system design, cropping
 

system testing, component research, and preproduction testing (Cropping
 

Systems Working Group, 1979).
 

Much of IRRI's CSP work is carried out by or in collaboration 

with individual members of ACSN. The network now consists of 25 

locations in seven countries throughout South and Southeast Asia. 

ACSN objectives are:
 

(1) "To provide a mechanism for joint programs between the 

national programs of the region and IRRI.
 

(2) To provide a series of data points on the Asian climatic
 

grid for determining cropping systems potential in major
 

zones of the region.
 

(3) To develop cropping systems technology for the major rice

growing regions in Asia.
 

(4) To enable IRRI to extend relevant methodology and technology
 

into national programs.
 

(5) To provide a mechanism for long-term upgrading of national
 

efforts." (Technical Advisory Committee 1978, Annex 5. p. 7).
 

Test sites characteristically include two or more villages ith
 

several farmer cooperators at each site, "Economic" farmer cooperat3rs 

are used to collect farm records. "Agronomic" cooperators are involved
 

in the cropping-pattern trials. Component technology may also be 

tested on farer fields at the research sites (Technical Advisory
 

Committee, 1978). 

IRRI also is involved in an ex post evaluation of improved rice
 

technoloqies in response to major yield differences between experiment 

station and farmers' fields in many parts of South and East Asia. The 

results so far suggest that the varieties recommended and associated 

agronomic practices often are not well adar:ted to existing farming 

systems and that needed inputs such as credit and fertilizer are diffi

cult to obtain (IRRI, 1977 and 1979), 
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A1.3.3 Observations
 

The cropping systems research at IRRI, together with the activi
ties of the ACSN, encompass a range of "upstream" and "downstream"
 
FSR-type activities that are well 
linked to one another and to the
 
crop improvement research on 
rice. IRRI's relative "success" in this
 
area appears to stem from the program being in existence many years-
although the current focus on intensifying rice cropping systems and
 
involving sevwral disciplines dates from 1974. Perhaps more signifi
cantly, the relative similarities of the farming systems in the South
 
and East Asia regions and the narrow commodity focus facilitated sharpen
ing the CSP research program to 
a degree not found at other institutes.
 
And the national research establishments in the region tend to be
 
staffed better than institutions in other regions of the Third World
 
and thus have more capacity for meaningful participation in an ACSN

type arrangement.
 

On the other hand, 
IRRI's sharp commodity focus--and consequently
 
its failure, indesigning improved technologies, to consider a broader
 
range of factors that influence farming systems of the region--may also
 
contribute the significant yield differences that are the subject of
 
epost investigations 
now in progress (IRRI, 1977), The comprehensive
 
nature of the analysis of existing systems, which forms part of the
 
activities of the ACSN, suggests that the deficiency is being remedied.
 

A1.4 IITA (INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE), IBADAN
 

NIGERIA
 

A1.4.1 Basic orientation
 

IITA now has the largest and possibly the most complex set of FSR
 
activities of any of the international centers, The Farming Systems
 
Program was created in 1972 to integrate on-going '-esearch that did not
 
relate to specific commodities, including such fields as agricultural
 
economics, soil 
scince, agronomy, nematology and microbiology, and
 
agroclimatology (Technical Advisory Committee, 1978).
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IITA's Annual Report for 1978 described the primary focus of the 

Farming Systems Program as ". . developing methods of crop management 

and land use suited to the humid and sub-humid tropics which will 

enable more efficient and sustained production of food crops to be 

technically and economically feasible in these zones" (IITA, 1929a, 

p. 65), 

The research program is primarily concerned with developing 

improved practices directly affecting food crops in the process; the 

program interacts with three crop improvement programs--cereals, roots/ 

tubers, and grain legumes. However, the interrelationships are con

sidered between the food crops, on one hand, and livestock and perennial 

crops, on the other (ITTA, 1979a). IITA's Farning Systems prcjram now 

is essentially "upstream". 

A1.4.2 Program components 

IITA's Farming Systems Program has five components (1ITA, 1979a): 

(1) Regional analysis involving analysis of farming systems of
 

the region to identify potentials and constraints on produc

tion. 

(2) 	 Cropping systems involving development of improved cropping 

practices and alternative systems of crp management. 

(3) 	 Land management involving development of improved methods 

for land clearing and soil management, 

(4) 	 Energy management involving development of implements and 

methods to relieve energy constraints to crop production and 

processing.
 

(5) 	 Technology evaluation involving developing, testing, and 

evaluating improved practices and systems. 

To date, most of iITA's Farming Systems work has been on-site at 

IITA in the derived %avanna zone of West Africa. Increasing emphasis 

is now being placed on research carried out at the 9nne Station. with 

its high rainfall and acid soils. As resoarchP develops in various 

sub-program areas and disciplines, tie Farming 4y2 I rrmg Prngram s 

approaching the time when it will work increasingly, with national 

programs in integrating research findings into exi,<t ing methods of 
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crop production and land management. Some of tHe major accomplish
ments of the Farming Systems Program to date have been (IITA, 1979b):
 

(1) Analyses of influence of soils, climate, and changing

population pressures on productivity and management of agri
culture resources.
 

(2) Specification of crop adaptability related to weathey, 
soil,
 

and hydrological factors.
 
(3) Identification of crop rotations, mixtures, and 
cover crops
 

tht more fully exploit the environment while maintaining
 

or increasing soil fertility,
 
(4) Adaptation of zero and minimum-tillage techniques to mini

mize soil erosion and maintain soil fertility under medium

to-large-scale mechanization.
 
(5) Development and improvement of agricultural tools and imple

ments relevant to peasant farming in tropical Africa.
 

AI.4.3 Observations
 

Because of the wide array of constraints in the humid and sub
humid tropics and 
because IITA has primary or secondary responsibility
 
for virtually all the major annual 
food crops in the region, FSR is
 
"upstream" in orientation and 
broad in scope relative zo FSR at other 

IARCs. 
The FSR program at lilA has had difficulty in.achieving overall 

coherence, partly because of the diverse nature and large number of 
research problems. The program will have difficulty producing extend
able results with a large impact in the short run. Much of the research 
is rather basic, requi,'1inq effective national r'ese,-rch programs with 
"downstream" FSR components to refine and adapt the findings to local
 
conditions throughout the region. Most of tropical Africa, however,
 
has few national research organizations capable of assuming this role. 
Consequently, the amount of off-site work to date has been 
so limited 
that many of IITI\'s results remain untested. In the future, it is 
understood that IITA will place more emphasis on farm-level studies 
and offsite testing (Technical Advisory Comnmittee. 1978). 
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out in cooperation with CIMMYT and IRRI, respectively, for maize and
 
rice.
 

Termination of the Small-Farm-Systems Program was accompanied by
 
creation of a Special 
Studies Unit and an Agricultural Production
 
Systems Coordination Group to ensure that technology produced by commod
ity programs is relevant to smal1 farmers (Technical Advisory Commit
tee, 	1978). Further, CIAT has looked to cooperation with national
 
programs to perform the location-specific researzh necessary to adapt
 
technology to local condition.s and provide feedback to be used in
 
identifying research priorities.
 

CIAT's approach involves developing suitable technologies to bring
 
new lands into production as well as to increase yields on areas 
now
 
in productiu,. The Pasture Program, involvi.ng beef cattle, follows the
 
"new lands" strategy with specific reference to infertile, acid-soil
 
savannas, which include the Llanos of Colombia and Cerrado of Brazil.
 
The commodity programs for beans, cassava, maize, and rice focus on
 
increasing productivity of lands under cultivation with these crops
 
(Technical Advisory Committee, 1978),
 

Al.5.2 Program components
 

Since 1975, "farming systems" work has been carried out in each of
 
the three major commodity programs (pasture, cassava, and beans)
 
involving the following elements:
 

(1) 	 Work with selected cropping assnciations involving CIAT commod
i o, t, in':urr that nrw w hn Iow de vut1 pd ,at C'IAT will 

be applicable in this coimion type of production system of
 
special significance to small farmers.
 

(2) On-farm surveys to determine the nature of production systems
 
and factors limiting production of IAT commodities in
 
selected regions, whil developing .ethodology that can be 
used 	by local institutions inother areas.
 

(3) Collaboration with national prngrams in on-farm testing of
 
pro.iising new production technolog y to 
insure that it is
 

valid under real farm conditions,
 

http:involvi.ng
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(4) Ex ante analyses on new CIAT produc:tion technology to insure
 

that it is economically viable for farms of various sizes and
 

under differeit input/output market situations.
 

(5) Ex post studies on the adoption of new production technology
 

to determine rate of adoption, distribution of benefits of
 

such adoption, and reasons for nonadoption.
 

(6) Constant effurt in all programs to minimize the need for
 

purchased inputs in the new production technology being 

developed (Technical Advisory Committee. 1978), 

The studies of existing farming systems are multidisciplinary, with 

economists playing a leading role. In addition, field investigations
 

focus on commodities included in CIAT's mandate, including mixtures 

of those crops. In this sense there are similarities between CIAT and 

CIMMYT's work. But Ehe similarity appears to end there. !oe economic 

analysis of new technologies, for example, is concentrate( on influenc

ing research directions among biological scientists in the respective 

commodity programs (Sanders and Lynam., 1980). Similarly, farm surveys 

are advocated as an input into determining research priorities (Sanders 

and Schwartz, 1980). Thus CIAT's programs are essentially "upstrea,,". 

The Pasture Program utilizes the FSR approach in strategy planning.
 

In 1977, CIAT initiated the Beef Production Systems evaluation project,
 

which involves monitorinq farms representing different technoloqy levels 

with respect to natural resources, applied mana(nement, physical inputs, 

production, animal health, and economic considerations. The project 

is being carried out by the Animal Management and Economics Sections 

in cooperation with national research institutions in the Cerrado of 

Brazil and the Llanos of Colombia (CIAT, 1978).
 

AI.5.3 Observations
 

A key difficulty in organizing farming systems research at CIAT
 

appears to be that there is no single constraint or commodity dominat

ing farming systems in the geographic region of responsibili ty--such 

as water in the case of ICRISAT or rice in the c(a,se of IFPI. Given the 

heterogeneous nature of the Latin Anerican tropics, prime reliance must 

be placed on a network of national programs , drawingl upon innovations 
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from CIAT's commuodity programs, as appropriate, to design agricul
tural developrnent strategies for specific areas. There are coopera

tive programs with selected national research institutions in all
 

the commodity programs.
 



A2. REGIONAL INSTITUTIONS
 

A2.1 	 CATIE (CENTRO AGRONOMICO TROPICAL DE INVESTIGACION Y ENSENANZA),
 
TURRIALBA, COSTA RICA
 

A2.1.1 Basic orientation
 

CATIE serving the Central American region has one project, Produc

tion Systems for Small Farmers, which uses an essentially "downstream"
 

FSR approach. 1 Two related projects deal with soils and general agri

cultural information and provide selected supporting services to the
 

Production Systems for Small Farms Project (Technical Advisory Commit

tee, 1978).
 

The objective of the Production Systems Project is to study and
 

quantify the interaction between crops now: cuitivated by small farmers
 

(either as monocultures, polycultures, or both) and the environment
 

(Technical Advisory Conmittee, 1973). In cooperation with national
 

agricultural research establishients in the Central American region,
 

CATIE attempts to generate reliable, persistent, and flexible alterna

tive technologies by conservatively managing limited natural resources
 

that will improve productivity of the resources of the small farm sys

tems, thereby contributing to the socioeconomic well-being of the small
 

farmer and benefiting society as a whole (floreno and Saunders, 1973). A
 

major emphasis is adoption of research results from othar institutions
 

(national and international centers) to meet specific local conditions-

thus the phrase "development-oriented agricultural research" (Navarro,
 

1979). Attention is also given to improved practices developed and
 
2
 

used by farmers in the same or similar areas.
 

In 1973, CATIE initiated work on production systems for small
 

farmers with efforts to develop a suitable methodology for field inves

tigations (CATIE, 1978). The oui treach phase of the preject began in
 

1975 with the following objectives (Navarro, 1979):
 

Formerly titled the Smal1 Farmers Cropping Systems Project.
 

2Navarro (personal cor;nunication).
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(1) To develop, in interaction with national research institu
tions of the different countries, methodologies or strate
gies for cropping systems research at the small 
farm level.
 

(.2)To develop appropriate alternaLives for improving present
 
cropping systems in 
terms of income, production, use of labor,
 
and nutrition of small 
fatmers in specific areas.
 

In 1979 the project entered a second phase in which activities
 
were extended to include animal production systems and mixed (crop and
 
livestock) systems. 
 In addition CATIE is now involved in developing
 
methodologies for extrapolating the results among areas and studying
 
proper ways to transfer the results te farmers (Navarro, 1979). In
 
this regard, CATIE staff have carried out detailed case studies extend
ing over a whole year of production systems of individual farmers, and have
 
developed conceptual frameworks for analyzing small farming systems 
(Hart, 1979a, b and c).
 

A2. 1.2 Program components
 

The basic features of the project include: working directly with 
farmers and extension agents, and "participation and interaction of 
several disciplines in a team" (Navarro, 1979, p. 5), 

CATIE now is working in all six countries of the Central American 
Isthmus, but for a variety of reasons must activity is in Costa Rica, 
El Salvador, and Honduras. CAIIE posts one agronomist in each country 
to coordinate work that country.in A pool of specialists based at 
the headquarLcrs in Turrialba are drawn upon for short visits. 

The field wnrk consists of four stages as follows: 
(1) The descriptive stage, including selection of the area to 

be studied on the basis of national priorities and potential 
for improvement, and a study of the actual farming system(s) 
of tlw area with i view to determining the "real constraints 
of farmers and tho t:ype of technological changes required to 
overcome them" (Navarro. 1979, p, 1n). 

(2) The design and testing stage. which inc lie. exploratory
 
experiments, 
 variety trials. and bystems management studies, 
and serves as a basis for developing alternatives and 
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evaluating more "obvious" changes in the existing farming 

system, The results of the exploratory experiments provide 

the basis for designing alternatives that are then tested 

at the farm level. Depending on the nature of the problem, 

further work at the experiment station may be necessary 

(Navarro, 1979). 

(3) The validation stage in which promising alternatives, which
 

emerge from the second stage, are compared with the existing
 

system under farm management.
 

(4) The extension stage in which "successful" technologies are
 

formally extended to farmers, possibly in the context of a 

development program and involving the extension service 

(Navarro, 1979), 
CATIE has mounted training programs focusing on farming systems 

research concepts and methods encompassing both "upstream" and "down

stream" features.1 

A2.1.3 Observations 

In the course of implementing its work program. CATIE has encoun

tered a number of "problems" or issues which are discussed by Navarro 

(1979):
 

(1) 	 The work tends to be very site specific, making it difficult tc 

extrapolate results to other areas. As a regional organiza

tion, CATIE is interested in developing methodologies to 

facilitate such extrapolation. Yet the farming systems may 
be sufficiently diverse as to defy meaningful or at least 

operatioral generalization. 
(2) 	 Related to the problem of extrapolation, the existing proce

dures Ond to be more costly and time consuming. especially 

considering the more or less continuous application of the 

procedures in all inhabited ecosystei s in the region. 

A published text used for training, which grew from CATIE research, 
is Hart (1979c). 
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Obviously, there will be economies once the initial descrip
tive data have been collected and experienced teams are in
 
ope*'ation in each area.
 

(3) The site-specific nature of the work and the limitation of
 
time and resources that can 
be devoted to a particular phase
 
of activity in a specific area often mean that the results,
 
in terms of hard data, may be less "scientific" than desired.
 
The professional staff members involved may feel 
that they are
 
being forced to compromise the standards of their specific disci
plines in the interests of Producing results rapidly. 
 Work
ing together as a multidiscinlinary team also means 
that the
 
techniques use(! by any single discipline must be comprehen
sible to other tLam members. 

Finally, CATIE staff must depend on staffs of national 
institu
tions to carry out much of the work, which may or may not meet its
 
own standards. 
Most of the CATIE statf is based at headquarters in
 
Costa Rica and often must travel some distance to work sites in other
 
countries. Exploratory trials and farm level 
tests may suffer as a
 
consequence.
 



A3. 	 NATIONAL FARMING SYSTEMS PROGRAMS
 

A3,1 iCTA (INSTITUTO DE CIENCIA Y TECNOLOGIA AGRICOLAS), GUATEMALA, 
C.A.
 

ICTA was created as an autonomous agency in Guatemala in 1973 as
 

the main expression of an effort "to correct the deficiencies of the
 

research system, which had not provided sufficient, approtraditional 

priate technology to increase production of basic grains " 

that the develop(Hildebrand, 1976, p. I),1 In general, it was felt 

ment of technology was not effectively l inked to a systematic identifi

cation of the farmers' problems on the onp hand and testing and 

onrevaluation of possible solutions under actual farming condi tions 

the other. The lack of operational linkaqes with on-farm conditions 

in technology development re ulted in low acceptance of new practices 

wasby traditional farmers. A specific target group of ICTA small 

farmers who fo=S the maiointy f the population and who generally 

participated in the national economy only in a peripheral manner 

(Hildebrand, 1979c). 

A3.1.1 Basic orientation 

In 1973. ICTA developed an "Agricultural System" for designing 

and testing technologies for small farmers. Initially, its major com

ponents. as described by Hildebrand (1976), included: 

(1) 	 lecription ,nd anal'ysis of the traditinal farmer with an 

orientaLion tow, rd an uoderstandinq of factors that have 

prevented his beunefit inr} from modern technology. 

(2) Adaptive research to gencrate new technology appropriate to 

him. 

(3) 	Farm testinq and promotion to assure, early in the process, 

that the technology be ini developed is satisfactory from 

target-roup farisers' point of view, 

1 Previously, agricultural research had been the responsihility of 

the General Services section of the Ministry of Agriculture (Fumagalli 
and Waugh, 1977). 
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(4) Evaluation of the technology.
 

A3.1,2 Proqram components
 

Over the years, the Agricultural System has been modified with a
 
view to 
improving efficiency and effectiveness, The Institute now
 
uses 
what it calls the sondeo or sounding out method to carry out 
the
 
initial survey work. By meani of an intensive team effort, usually
 
involving five social scientis ts and five technicians of various
 
disciplines 
over a six to ten day period, the sondeo method seeks to:
 

(I) Identify the major farming system in an area and its geo

graphic distribution.
 

(2) Discover common agro-socio-economic: conditions facing farmers
 

in the system,
 

(3) Provide an orientation 
for the initial work on designing
 
an approriate technology for this system througih farm trials
 

(Hildebrand, 1979c).
 

An additional 
benefit of the method is to acquaint members of
 
the team with farmers in the area, and with each other. 
 It is
 
importdnt that each team member comes to appreciate the activ'ities of 
all other team members even 
though they represent different disciplines, 
and that all think of producin- a single product on a team basis, namely, 
an iWlfroved package of practices for farmers in the area who apply 
the selected system (Hildebrand, 179c).
 

The specific activities involMd in sondeo include:
 

(1) Ulnstructured interviewing of farmers, leaders, etc. by pairs 
of team members, one social scientist and one agricultural
 

technician,
 
(2) Discussions involving the entire 
ten person team between each 

set of interviews. 

(3) Preparation of a single team report, which includes an over
view of the principal characteristics of the existing farming
 
sy/stem and recoumenda tions for the future work of JCTA in
 

the area (Hiildebrand, 1970c),
 

Given the limited time and the importance placed on group interac
tion, no effort is made to collect and analyze "hard data" via 
the
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sondeo. However, nearly all the critical information necessary to
 

orient the design and testirg activities can be obtained by the sondeo
 

method, especially where some or all team members have previous S .do-

experience. More detailed information or "hard data" for evalu ion is 

collected later via farm records. ParticipatinC farmers are idcni

fied in the course of the scondeo (HildeLrand, 1 79b), 

Generating new tec hnnology suited to the area in .olve 1an . -ely 

drawing upon available research results from on-going re arci in 1CTA 

and other institutions, including reqional and international centers. 

Technology developnent and testing by ICTA te. icians icl udettrial 

work at three levels: 

(1) 	 Controlled trials on the research station ind a few farms-

carried out by the crmmodi ty program and orani ed al on( 

commodity lines. 

(2) 	 Replicated technical trials under the direcLion of the 

"Technology Testing Team" on many more farms "as a way of 

extending the exposure of the materials and practices through

out the zone." (HIildelrand , 1978). 

(3) Nonreplicated, agro-economic trials, on large plots, of the 

most promising technologies emrerging from the preceding 

trials (Hildebrand, 1972). 

In a fourth level of evaluation, called Farmer's Tests, the farmers 

become the primary evaluators. Materials or practices that appear 

appropriate to the techo icians from the ahove screening process are 

provided to a still larger number of target farmers onr their evaluation. 

The technic:ian proviides only supervi son and tec:hni < l assistance. lhe 

farmer payvs all costs an' nv,,:'; all lonr. ForumrO' op nion, and 

comparative rnsults are obtained by the techn: iann; while thm crop is 

being produced, bt the qrircipal evaluation is made the following 

crop 	year. An "acceptability index" measures the farmers' evalouation 

1This preliminary estimate of the farmers' evaluation is used to 

estimate demand for components, such as improved seed, which must be 
produced or supplied in increased quantitites the next year, 



112
 

based on their use of the technology tested the previous year. 
 Obvious
ly, the extensive involvement of farmers in the testing process leaves
 
no clear line between on-the-farm test ing and promotion activities.2
 

The activities provid, sor, 
built-in evaluation procedures, in
cludinq maintenance of farm records collected by 
the farmers. Farmers 
are given sheeis on which they are tr record information about their
 
farm activities during a particuar period. 
 Technicians periodically
 
collect the sheets and review them with the 
farmers. At the end of the
 
farming season. the data are analyzed and a report is prepared for ICTA. 
An additional report is prepared for each farmer (Hiildebrand, 1979c).
 

Data qenernt:d hy 
the "arm records proe.t allow ICTA to evaluate
 
changes in over 5temni nfarmer activities tire from the introuucLion 
of the new technoloq,. The ultimate test &) a technol ogy is th- extent
 
to which the practices are incorporated into the farmers' farming 

systems (Hildebrand, 19')
 

A3.1.3 Observations
 

A number of features of the ICTA experience are of particular
 

interest.
 

(1) The FSR approdch grew from a reorganization of the agricul
tural research system to serve small farmers more effectively.
 

(2) ICTA is one of 
the few programs where farmers participate in
 
keeping farm records. 
 The approach is most effective where
 
a fairly higqh degree of 
literac y in the official language 

prevails h L it.my reIire 
'ore frequent MWviit:s by techni
cians. :arm runrals &Wiii. welIproviden ,noneffective subject
 

tracy in 5eas lowfocus for ru ra programs a oi literacy. 
(3) The exeierience, of ICTA illustrata that for all 
its theore

tical advantnqui,, inull idiscip1 ingry team work is difficult. 
ICTA has foc useid on the need to produce a single nroduct 

Ilence, this 
index measures active acceptability as opposed to
passive opinicns, which lay or rwlay not reflect action when cropping

decisions are made.
 

2tildebrand (personal commrunication).
 



in the form of a team report and on technology advocated by
 

a multidisciplinary team of scientists.
 

(4) FSR enhances the role of the social scientist vis-a-vis the
 

technician in the design of technology, as the social scien

tist is an equal rather than simply an accountant performing
 

simple cost and return calculations, Yet Hildebrand (198)
 

comments that some technicians at ICTA have found the enlarged
 

role of social scientists difficult to accept,
 

The experiences of ICTA underline the fact that FSR isunlikely to
 

produce rapid breakthroughs that can serve large regions. Rather, FSR
 

is a continuing process of improving agricultural productivity in an
 

evolutionary fashion area by area.
 

A3.2 ISRA (INSTITUT SENEGALAIS DE LA RECHERCHE AGRICOLE), DAKAR, SENEGAL
 

Although most of the publicity about farming systems research in
 

recent years has centered on activities of international agricultural
 

research centers such as IRRI, ICRISAT, and IITA, and selected national
 

programs in Central America and Asia, one of the oldest farming systems
 

research programs in the Third Uorld is in Senegal, in the form of the
 

Unites Experimentales of ISRA.
 

Historically, agricultural research activities in most of Africa
 

have concentrated on export crops and have been organized along disci

plinary and commodity lines. Although this research achieved some
 

successes for export crop producers, it failed to generate food-crop
 

technoloqy for Africa's growing population.
 

A3.2.1 Basic orientation 

The early 1960s were regarded as a particularly poor period for 

Senegalese agriculture. ,l t howh part of the problem stemmed from 

gcvernment marketing and price policies, attention was also directed to 

the relatively Poor Performancp n ho .'tonsion effort in introducing 

"improved technoloyies " worn raised the validity of*ue.in about 

the innovations and the effectiveness of the crop-hy-crop focus of 

extension efforts, Itwas recognized that the transformation of 
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agriculture might require modifications in farm organization in addi
tion to making new techniques available (ISRA, 1977).
 

The primary goal of the Unites Experimentales is land improvement
 
to intensify agricultural production through practices designed to
 
improve production and farmer incomes while preserving and improving
 
land or soil (the basic resource). However, recommended practices
 
must not be simply technically "correct," but also acceptable to
 
farmers, Thus the design of improved systems 
or practices must take
 
into account the existing systems of production and the constraints
 
facing farmers. Finally, the packages of recommended practices must be
 
proved through tests under farm conditions before being formally incor
porated in large scale schemes, It is basically a "downstream" pro

gram (ISRA, 1977).
 

A3.2.2 Program components
 

The work of the Unites Experimentales consists of two major activ
ities: creation and diffusion. Creation of new technologies involves
 

three stages:
 
(1) Analytical studies including traditional studies of plants,
 

soils, and the various technical factors of production, along
 
with socioeconomic studies of existing farming and marketing
 

systems.
 
(2) Experimentation with simple combinations of factors and 

establishing reference norms for fertilizer, equipment, etc., 
that could be used in defining simpleI combinations of crops, 
equipment, and factor combinations for each zone and ecolog
ical suh-region. 

(3) Synthesis of research on existing and possible improved
 
systems and elaboration of proposed 
 arming systems specifically
 
designed fWc each ecological zone.
 

Stages (I)and (2)are generally carried out by researchers of'
 
different disciplines working separ,-l,
L'yvntheis of eoxi 
improved s'ste';s involves interdisciiinarv teams ( 1, Rhe 

. ,t inq and 

17 

diffusion activities incluJe testing the proposed system under fairn. 
conditions, initiil ly under the direction of researchers and involving
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a few receptive farmers. Later, during the demonstration and pre

extension phases of testing, the trials are managed by many farmers on
 

a large scale. Finally, techniques or sets of practices that success

fully pass through the above sequence are transferred to farmers by
 

the extension system (ISRA, 1977),
 

A3,2,3 Observations
 

Three features of the Unites Experimentales approach to farming
 

systems research deserve special mention:
 

(1) The idea that a true understanding of the dynamics of the
 

existing farming system can only be obtained when the system is
 

confronted with technical change. The experimental method in
 

essence consists o,' introducing to farmers an improved techno

logical package That permits monitoring how effective it is in
 

transcending the constraints (Elliott, 1977).
 

(2) Researchers first use the more receptive farmers for initial
 

trials to ensure close cooperation and the most favorable
 

test of the proposed package's feasibility, instead of testing
 

the package with a croup that is representative of the target
 

population (Elliott, 1977). Stuch selection of farmers,
 

besides facilitating th- researcher s job, uses farmers who
 

are representative of the farmer, of tomorrow. Subsequent
 

trials involve many more farmers.
 

(3) The innovations are proposed as a package that farmers are
 

encouraged to accept in total. Based on an inventory of
 

farmers' resources and knowledge, tile farmers are divided
 

initially into three groups--those for whom a maximum package
 

is appropriate, those for whom the minimum package is appro

priate, and those for whom neither package is appropriate.
 

In practice, farmers tend to ignore the interrelationships
 

and adopt only the specific practices that appear to best
 

suit their individual needs, particularly so with soil
 

'Faye (personal communication).
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conservation measures. Because results of the work of
 

Unites Experimentales have yet to be adopted on a large
 

scale by farmers, it is too soon 
to expect major progress.
 

Until recently the work of the Unites Experimentales
 

was 
confined to a limited area, but an extension of FSR-type
 

activities to other parts is understood to be in progress.
 

A3.2.4 Reorganization of ISRA
 

Recently, the Government of Senegal with the assistance of
 

the International Agricultural Development Service (IADS), 
a U.S.
 
based agency funded by the Rockefeller Foundation, and the World
 

Bank completed an extensive review of agricultural research in Sen
egal. The IADS/Bank report recommended that the existing agricul

tural 
research system be expanded and improved through development
 

of a six year decentralized research program designed to achieve the
 

following objectives:
 

1) Strengthen national research capabilities through develop
ing a more efficient organization and supporting services
 

for ISRA headquarters and providing operating costs for
 

the national research program.
 

2) Create and support six national multidisciplinary teams
 

conducting research on 
the basic food crops (millet, sor
ghun, maize, rice, cowpeas, vegetables and groundnuts)
 

and on new production systems being developed for irrigated
 

agriculture.
 

3) 	 Expand, improve and support four farming system research 

programs: 1) Fanaye for the Senegal River Valley, 2) Bam-. 
bey for the Central Groundnut Basin, 3) Kaolack for the 

Southern Groundnut Basin and 4) Djibelor for the Casamance 
Region. 

4) 	 Expand, irprove and support two livestock systems research 

programs at Dahra and Kolda. 

5) 	 Assist in staffing and financing the Economics and Sociology 

Department at ISRA headquarters and ii, providing economists 

and sociologists for the five farming systems teams. 
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6) Provide overseas post-graduate training for Senegalese
 

research workers.
 

Execution of the decentraliz.d research program proposed by the
 

IADS/Bank reports will be the responsibility of ISRA, with the respon

sibility for research management lying with each appropriate depart

ment head in ISRA headquarters and with the coordinator of each of
 

the multidisciplinary items.
 

A3.3 	 ICA (INSTITUTO COLOMBIANO AGROPECUARIO) BOGOTA, COLOMBIA: THE
 

CAQUEZA RURAL DEVELOPMENT PROGRAM
 

A3.3.1 Basic orientation
 

Although a FSR-type approach is associated with a broad range
 

of ICA research programs today, the origins of these activities can
 

be traced to the Caqueza Rural Development Program. The close associa

tion between the FSR activities and a development project is in many
 

respects unique among FSR-type programs. The integration of research
 

activities and action programs was designed to facilitate orientation
 

of the former toward the needs of small farmers in the project area
 

and to enhance the effectiveness of the action programs (Zandstra,
 

Swanberg, et al., 1979).
 

The Caqueza project was one of several integrated rural de

velopment projects initiated in Colombia in the early 1970s. Pre

viously, research and development efforts had been heavily oriented
 

toward large scale commercial agriculture, and experimentation was
 

undertaken primarily on research stations or large farms and focused
 

on adapting modern, high-input technologies for monocultures. ICA, with
 

assistance from the international Development Research Center of Canada,
 

initiated a substantial on-farm research program among small farmers
 

in the Caqueza project with the following objectives (Zandstra, Swan

berg, 	et al., 1979, p. 9):
 

(1) Develop and prove a strategy to transfer technical, economic,
 

and social knowledge to small farmers that would promote
 

their active participation in such matters as use of credit
 

and purchased inputs, sale of their products, and better so

cial conditions.
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(2) Use this strategy to bring about higher crop and animal
 
yields, improved economic returns, and better family living 

in the project area. 
(3) Establish a system whereby farmers of the project area 

assumed increasing responsibility for executing and expand
ing the introduced strategy by their own 
initiative,
 

(4) Measure changes in the community, including income, that 

resulted from the project, 

A3.3.2 Program components
 

The Caqueza project encompassed the entire range of activities
 
from adaptive rLsearch through extension. In addition, various support
 
activities such aL credit, marketinq, and input delivery were provided
 
by institutions involved in the project. The important feature is the 
evolutionary process that produced the approach toFSR-type developing, 
designing, testing, and promoting improved practices.
 

The extension and promotion activities were initiated as the 
project began in 1971. Farmers were mobilized and extension demon-
strations were 
laid out based on available recommendations for the crops
 
grown in the area. 
 Baseline studies were undertaken to determine the 
technical, social, and economic features of the existing farming sys
tems, After one season, it 
was realized that many of the recommenda
tions were not suitable for the area. In general, the farming systeis
 
involved a complex of intercropping arrangements, while the recommenda

tions were sole-crop oriented.
 
Agronomic trials were 
used the next season with the objective
 

of modifying recommendations for local conditions. 
 A series of special
 
studies undertaken on 
the adaptive behavior of farmers suggested that
 
the cost of credit and its low availability was a major constraint to
 
expanding production. 
Unreliable prices and marketing arrangements
 

also were identified as problems. 
Attention turned to ways to 
improve credit availability and
 

marketing arrangements, but those measures failed to improve adoption 
rates significantly. Resedrch then was 
intensified or, adaptive
 
behavior of farmers and extnsion activities were continued. Agronomic 
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trials off farmers fields were curtailed as the technical elements of
 

the recommendations had been suitably modified, but on-farm trials and
 

demonstrations continued.
 

The studies and experience of the project revealed that a major
 

barrier to adoption was that cash losses under recommended practices
 

would be significantly increased by a total or partial crop failure.
 

To deal with the risk element, the project offered participating farm

ers purchased inputs on credit. Farmers in turn would agree to repay
 

to the bank half of the production of the specific crop in excess of
 

specified minimum yields. Thus the risk of additional losses to a farm

er from crop failure associated with using improved practices was
 

shared with the credit agency. Although a number of farmers partici

pated in that plan, they tended to put poorer lands under the scheme
 

and to divert a portion of the output so as to avoid repayments to
 

the credit agency (Zandstra, Swanberg, et al., 1979).
 

A3.3.3 Observations
 

While the Caqueza project still has to prove itself in the sense
 

of facilitating a significant mprovemient in livelihoods of large num

bers of farming families in the region, the experiences of the project
 

have demonstrated the desirability and feasibility of the FSR approach
 

as an integral part of development projects--to identify constraints
 

to expanded agricultural production and to design and test improvements
 

that address the constraints. The sequence of activities in Caqueza
 

ideally right have involved identifying the appropriate strategy, in

cluding the improved practices and required supporting services like
 

credit and marketing facilities, before initiating the promotion program.
 

The experience also illustrated the need for a reorientation of agri

cultural research to focus more on the realities of existing farming
 

systems of small holders. Since the initiation of the project,
 

research activities of ICA have been reorganized along cnmmodity and
 

regional lines to serve development projects, and discipline oriented
 

research has been reduced.
 

Althounh the initial focus of the adaptive research in the Caqueza
 

project was on the technical package, attention soon shifted to
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nontechnical factors--notably credit and marketing--in response to
 
low adoption rates and results of research on the existing farming
 
systems. 
 In constrast to other FSR-type programs, which focus on the
 
technical 
side, efforts were made to design and activate improvements
 
that addressed nontechnical problem areas. That required linkages
 
with credit and planning agencies which had responsibilities in these
 

areas.
 



B, FARM MANAGEMENT RESEARCH
 

Many features of FSR are reminiscent of farm management r'isearch
 

as it was practiced during the early part of the century (Hodges,
 

Elliot and Grimes, 1930), In constrast to the current farm management
 

investigations, which have become the realm of economists, farm manage

ment initially was multidisciplinary and looked at the entire range of
 

factors involved in running a farming enterprise. The subjects covered
 

in Warren's classic text on farm management include farm. accounts,
 

soil types, an array of agronomic considerations, and discussions on
 

conventional production factors--land, labor, and capital (Warren,
 

1913). The range of concerns also encompassed political developments
 

relevant to farming and philosophical concerns--such as those found in
 

a section of Warren's text titled "Some Thoughts for the Farm Boy"
 

(Warren, 1913).
 

Early leadership in farm management research came from persons
 

trained in the physical sciences. An aticle in 1902 emphasized the
 

interrelationships among farm enterprises and viewed farm management
 

as a merging of the principles of agriculture and economics (Spillman,
 

1902). However, it was nearly a decade before this view prevailed
 

and it was in the 1920s before the balance began to move strongly in
 

the direction of economic analysis (Case and Williams, 1957). This
 

trend, however, continued to such an extent that eventually farm manage

ment was removed from departments of Agronomy, in which it was originally
 

located, to departments of A.gricultural Economics. More recently farm
 

management, as it was originclly conceived, has received less publicity
 

and is often undertaken by individuals in extension positions, imple

mentation agencies such as TVA, etc. (Clapp, 1955; McKnight, 1959;
 

State of California, 1977), Instead--unfortunately perhaps in the
 

light of current interest in FSR--the mainstream of farm management has
 

become increasingly identified with production economics, and has
 

placed greater emphasis on what farmers ought to do through use of 

techniques such as budgeting, program planning, etc. 

Despite important similarities between FSR and the early forms of 

farm management research, differences are apparent in the treatment 

of motivations and the flexibility of recommendations emerging from 
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the analysis of existing farming systems, Farm management research
 
assumed that successful farmers had to be thrifty, hardworking, profit
 
maximizers. They would prosper, expand, and 
should be emulated, As
 
late as 1947, farm management was being defined as "the act of judi
ciously and skillfully managing a farm" (Boss and Pond, 1947). 
 Further,
 
much of the farm management literature tended to be proscriptive in
 
nature, indicating what farmers should do to 
be successful, rather than
 
trying to understand the logic of the farming practices that the mass
 
of farmers were using. 
 Model farms were an important element in both farm
 
managemert research and promotion activities during the first two
 
decades of the century (Case and Williams, 1957).
 

While a detailed discussion of farm management research is beyond
 
the scope of this review of FSR, we view farm management research, 
especially in its early manifestations, as an important antecedent of
 
FSR. To an iniportait extent, the rise in interest in FSR as a means
 
of improving the effectiveness of agricultural development efforts in
 
the Third World is in response to limitaf ions of the traditional
 
disciplinary approach that succeeded farm management research in the
 
U.S. and in most research institutes in the Third World. Thus, in
 
a sense, 
the wheel has come a full circle.
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