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Issues in Developing and Implementing a
Farming Systems Research Program
- David Rohrbach ¥ B )

Introduction .

Farming Systems Research is a type of agricultural research which has its
own unique philosophy arnd methodology. Tts 'goal is to develop improved technologies
that meet the needs and  circumstances of small farmers.? FSR originally developed in
response to the fact that limited resource farmers in developing countries were mot adopt=
ing many improved technologies believed relevant to their needs. ‘The blame for this
situation could, in part, be attributed to the inefficiency of national“extension services.
Bvideiice also supgested, however, that many of the disseminated technologies wete simply’
not suitable to farmer’s ¢ircumstancés. - Resource constraints limited” the applicability “of
some techinologies. Othets, upon’ mvesugatlon, appeared inappropriate to environmental
conditions or farmers’ goals. To OVcrcome these problems, aguculturaﬂ researchers soughti
to explicitly cons:der real farm circumstances and the dynamlcs of farmer decxsionmakmg
in the research process. ‘PSR methodology takes' these factofs into ‘account.

) ‘Three prmclpal clements distinguish FSR from traditional agticultural résearch.
Ftrst, an exphclt attempt is made to understand The farm, farmer, and farm environment
in a hohstxc manncr “that 1s, as a complex system of interdependent parts. This approach
recognizes that the attempt to change any one of a system 8 components must be evaluated
in terms of its effect on the other parts of the system. New technologles must be applted
within the constraints and capacities of ex:stmg farming system Operatlous.

Secondly, FSR begins by -determining research priorities using analyses of. re-
presentative, target group farming systems. Geunerally this involves a preliminary: descrip-
tive survey -designed to define the farming system and its environment. . On the basis of
this infermation, researchers identify farming system constraints and 'capacities which they
attempt to overcome-or exploit by developing.and adapting -technological improvements.

In other words, FSR -is specifically desagned to solve farming system problems with tech-
nology.

¥ Development Economist Office of International /Cooperatioh and Development, United States Departe=
ment of Agricultoral. ) B ‘ .
% ESR need not be small farm speclt'xc. The ideas and methodologies are similarly applrcable to agri-
-cultural research aimed at developing technologies for large farms. - Technologies developed for small farms
-may be usefully employed on lasger farms. . Fhe methodology , has. principally: .developed, however, ;in,

wesponse to the needs of small farmers in developing countries.
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Thirdly, the entire process of FSR, including the analysis of the farming\sys— ,

tems, the technology development and “testing, and:the verificatfon of test results, is
carried out by interdisciplinary teams of social and Wological scientists..z.’ Each contri-

butes a unique and necessary perspective for understanding the constraints and capacities
of farm systems. FEach supplies a part of the answer to the question of. why farmers do -
or do not adopt certain technologies.

FRS does not obviate the need for tradltronal commodlty—based or treductionist
agricultural research. The new approach simply attempts to improve the efficiency Qf.

such research programs by seeking to ensure that station based research priorities are
appropriate to the circumstances of small farmers and ensuring that research results are:

tested on farmers’ fields before being widely disseminated. The sysrems approach should.
thus be seen as complementary to traditional research.

The practical nature of FSR and its relationship to ongoing research programs.
can best be seen through a review of a number of successful FSR programs. In fact, the
very attempts to olearly define FSR have depended, to a large degree, on identifying the

valnahle attributes of ongoing farmer—orieated, agricultural research programs that are:
svstems based. While such a review lies outside the scope of this paper, certain gener-

alizations can be made about the different FSR approaches practiced at a few of the in-
ternational, regional, and national research centers, :

FSR programs generally fall into one of two categories : “upstream” or “lo~
cation neutral”, developmental research and “downstream , or “location specific”, applied
research. The distinction relates to the purpose and methodology adopted by the FSK
umt Upstream FSR programs identify prototype solutions to major regional farmmg,

system problems. These programs concentrate on developmental or basic agricultural
research most of which takes place at the research station. Identifying upstream research.

priorities and organizing the testing process, however, depends on an understandmg of"
actual farm systems. Upstream researchers must gauge the effects of the tested technology

on the system as a whole. Therefore, upstream programs depend largely upon informae.
tion gained from on-farm and/or downstream research.

Downstream FSR develops or adapts agricultural technologies to improve
target group production in a specific location for the short run. The entire research
process is carried out on a farmer’s field with the direct participation of the farmer. In
most cases, potentially productive technologies developed in 'upstream or commodity
research programs are identified for testing’ under farmer conditions. = The ultimate

success of .the research is determined by the acceptance of the ‘improved technology by

the farmers,

¥ Interdisciplinary implies the combined effort of representatives from  different disciplines. ' FSR team
members are assumed to have competency in their. own disciplines. This is-in. contrast to multldxsclplmary
which implies an individual’s eompetency in a number of different disciplines.
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Having noted the theoretical difference between these two types of programs,

it is important to point out that the distinction may- not be so clear—cut in practice.
Consequently, some practitioners suggest that upstream and downstream FSR can best be
understood as two ends of a continuum for systems research. The FSR approach a
research center establishes must depend, to.a large degree, on the character of resources
available to it and the goals sought. In this context, international research centers with
regionalrif not global mandates for developmental research and greater research resources
should probably concentrate on upstream efforts, By contrast, most national agricultural
research centers should emphasize downstream programs. In the case of developing
countries, location—specific, applied research techniques are probably most commcnsurate

» ‘with the limited resources and - problem—specxfxc scope of the research centers.

Since this paper concentrates on national program design 4nd 1mplementatxon,

it will focus primarily on the suitable character of downstream efforts. Unless otherwise

specified, future references to FSR will refer to downstream programs.
There are four commonly recogmzed stages in a downstream methodology.,

" These stages are gcnerally known as thie descriptive, des1gn testing, and verification/

extension activities. The success of each activity depends upon the coordinated conm—
bution of the research team, the farmer, and the extension service. ~

1. The descriptive stage involves examining the characteristics of a series of

tepresentatxve farming systems. The mterdxscxphnary team of FSR scientists can complete
this stage in a number of different ways depending upon the time and resources avallable.
Most often the analysis of farming systems targeted for assistance first requires a review
of existing secondary information, such as baseline data on resources and climate, and
then involves formal or informal farm surveys. Information must also be collectcd on
the quality of available support servnces and produce markets. :
) 2. The design stage evaluates the specific technologlcal needs of the farming
systems and identifies technologies ‘which mlght be developed or adapted to increase farm
system productivity. These technologles must also be Judgcd in terms of thexr contormity
to societal needs and goals. Ficld tests are then designed to evaluate whether these tech-
‘nologies suit farmer’s need and circumstances..

3. The testing stage encompasses the actual trials of the chosen technologlcs on
farmer’s ficlds. These trials are performed under varying degrees of management by
tesearchers and farmers. By the final phase of the testing the farmer generally supplies
all the inputs and is fully responsible for managing the test.

4. The verification/extension stage involves a final evaluation of whether the
‘technology is acceptable to the farmer, and the provision of information about the technio.
logy. to the extension service for dissemination. '

‘The distinctions between these stages need not and probably should not be
.clearcut. A further analysis of the farming system often takes place during the testing
process and the kinds and character of trials may often change. FSR _practitioners have
commonly drawmattentmn to the iterativeness of the research process. This appears to be
.one of its most important atiributes. By definition, changing one. element in a farmmg
-gystem affects the others. This may create new constramts or capacmes. Theretore, tbe
development of a system is a continuing process.
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FSR practitioners suggest the changes that can be expected from this approach
to agrictltural research are likely to be piece—mealand cumulative, FSR does not seek to-
change the entire farmingsystem at once. Nor does FSR seek optimal solutions for any
particular farm’s specific problems. Some degree of optimization must be sacrificed to-
adapt technologies to the needs of groups of similar small farmers, Yet evidence shows

~that even small or nonoptimal technological changes can significantly affect farm producti-
vity and farmer welfare. o

Some practitioners have noted the potential implications of FSR findings for
pational agricultural policy. Certain major constraints in farming systems result from
inadequate or nonexistent agricultural support services or problematic agricultural pricing
polices. Information gained in farming systems research could be useful to policy—makers.
in devising agricultural policy. Nontechnologlcal developments in the policy area that
foster agricultural productivity might then be an additional benefit from FSR.

I. Defining Farming Systems Research -
1) How Holistic Should. FSR Be?

In the broadest sense, FSR considers the farm system as a production and

consumption unit composed of crop, hvestock and off—farm subsystems, The contribution.
of each subsystem and its components to the whole farm must be gauged to understand
the farm system and design improved technolog‘es for it. In practice, however, most FSR.
programs have concentrated on one or another farm subsystem. New technologies have
been developed to overcome specific constraints or exploit specific capacities in tuese farnr
subsvstems, As a result, questions ‘have arisen on whether crop, cropping, or livestock
systems research can be called FSR and more s1gmflcantly, how holistic FSR should be.

Several common responses are made to these questmns. First, as ordinarily
used, FSR encompasses crop research, cropping subsystem research, liVestoCk subsystem:
research and whole’ farm research. The imoortant element Noking these various research
orientations is the fact that while the research may be desigaed to develop a particular
tvpe of technology, it is based upon a holistic understanding of the farm system itself.
Thus the attempt to improve a cropping pattern depends, in part, upon understanding:
the relationship between such a pattern and the complex system of other farm processes,
e.z., the livestock system, the fatmers goals and preferences, the farm’s resource hmxta-
t:ons, etc.

FSR does not seek to change an entire farming system. It simply aims tc deve-
lop and adapt improved technologies to a farming system efficiently. ‘Such efficiency .de.
pends upon recognizing how any proposed technologies relate to the functioning of the
farming system as a whole, ’ P

There are arguments both for and against the consideration of a variety of
different subystems or systems components in a single research domain. FSR practitioners:
note that the complexity and expense of research increases as the view and goals for
developing technology becomes more holistic. They suggest that a truly whole farm rese-
arch orientation is simply beyond the means of the agricultural research centers,” Centro-

Internacional de Agricultura Tropical’s (CIAT) original FSR program, functioning between

1973 and 1975, is said to have failed in"part because the scope of its systems research
Orientation was too wide. The advantage of a wider research perspective, howevee, lies in
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the greater poss:bxhty of exploiting the mterdependencres between farm subsystems. Practi-

tioners argue that without the attempt to develop technologies refevant to various subsys-
tems, the mterrelatronshrps between these subsystems will not be fully understood.

Many research centers have limited mandates. and this discourages the adop—
tion of a whole farm approach. Some centers, however, have recently made a- greater
effort to gear their technology development to more than one subsystemi. This seems
particularly true of national research centers with wider responsibilities. Experience gained
through FSR programs has stimulated. this sort of expansioi in the scope of research.

2). Farming Systems.Research “In The Large” Versus Farming Systems Research
“In the Small.” - ¢ :

In addition to determining the extent of the farming system or subsystem" to be
developed, the FSR: team must determine which components of the system will be defined
as management variables (potentially changeable) and which will be defined as environ-
mental parameters (not changeable). An FSR- program dealing with a-small number of
management variables (e.g., one dealing with a specific crop) can be called FSR “in the
small.” A program with a large number of variables (e.g., one dealing -with a multiple
cropprng system or cropping-livestock system) can. be called FSR “in the large . There
are advantagcs to each.

Whether a research center adopts FSR “m the large or “in the small” largely
depends on its mandate, expertise, and available resources. In practice, both types.of
programs can only identify and help resolve a limited number of constraints in a farm-
ing system at any one time. Both types of programs attempt to understand these con-
straints and how they relate to“the wholé farming system. The distinction between them
primarily relates to the range of potential management variables they attempt to deal
with i using technology to solve problems in farming systems. For example. the mandate
of Centro Internacional de Mecjoramiento de Maiz Y Trigo (CIMMYT), practicing FSR

“in the small,” demands a research emphasis on maize and wheat and associated problem
areas. The mandate of Centro Internacional de Agricultura Tropical (CIAT), practicing
FSR- “in the large, demands resgarch to promote. food productron generally. .

At issue is the scOpe “of FSR efforts. FSR “m the small” focuses from the

outset on predetermined enterprises dcemed of major srgmfrcance to the farmmg system..

These enterprises largely determine the types of problems 1dent1f1ed and technologres
developed. By contrast, FSR “in the large, wrthout such a hmrted initial focus, is likely
to recognizé a wider variety of problems in a farmrng system and develop or adapt a
greater variety of technologies. A research team practrcmg FSR ‘in the large” mlght then
have a better chance to exploit the synergrstrc propertles of multnple croppmg or crop-
livestock interrelationships. ’

Adopting one or the other approach should not depend solely on the extént
of a research center’s mandate. Most LDC reseatch centers are responsible to a wide
variety of farmers with many -types of production problems. These farmers might best be
served by a FSR team - with no deliberate preconceptions about the problems it should
address. The advantage of a smaller research domain, however, is that it does not stretch:
the limited resources of a national research statrog or FSR -tedam too thinly. Keepmg a
limited . research. focus could: also-allow a research station to deévelop its expertlse in
dealing with only a small number of the most rmportant farm enterprises.. -
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An extension of this debate is the issue of the degree and speed of chenge
FSR seeks to promote. FSR practitioners have often noted that the ‘farmer is mor likely
to adopt an incremental series of limited technological improvements than a larger single
transformation in a farming system. Certain valuable improvements in a farming system,
however,. may not be achieved in an incrémental way. For example, when it is not fea-
sible to improve an existing part of a farm enterprise, small farmer welfare may best be
served by introducing a wholly new crop or crop mix. If the research team aims to

promote the rapid development of the small farm system and major increases in national’

agricultural production; larget changes in small farm production practices. may prove
necessary. The practrce of FSR “in-the large” probably best supports such major trans-
formatrons.

This is not to say that major productwrty advancements are not possible on
the basis of small changes in production’ technologies. A great deal of evidence suggests
. that minor changes often have substantial impact. Most technological 1mprovements
fostered by FSR will likely fall in this category, but some may not.

A related issue is is the need to promote outsrde gupport for the FSR program'
in the form of both fundrng and adrministrative assistance. FSR practitioners have feared

that if expectations are too high or the changes fostered by the FSR approach are too
small, such support may not be gained. They have noted the particular need for rapid,
clearly identifiable and cost—Justrfymg results in the early stages of implementing FSR.

All of these problems, of course, also charactenze traditional research and
development. The basic question is whether FSR should merely seek to improve. existing
farming practices, or should it seek major changes in the types of commodities pro—
duced? This must depend upon the character of the constraints and capacities of exist—
ing farming systems. The expectations placed on FSR, however, must be realistic. - The
research approach must be judged in terms of its. abrlrty to foster mcreased research
efficiency. . -

3) The Distinction Between FSR and Farm Management Studres

Some farm management researchers claim’ FSR is no dlfferent from the farm
systems development approach they have been pracfrcmg for ‘years. They question the
need for a “new” research approach. FSR practltroners have responded that FSR con-
centrates on technology development as opposed to reorgamzmg exrstmg management
practices and existing pattems of resource use. Whrle farm management researchers tend
to assume the value of the system they examine, FSR scientists aim to seek solutions to
specifically identified problems. Such solutions are based on the development, adaptatron
and adoption of improved technologres

Some farm management screntrsts have suggested that they also have been in—
volved to some degree with technology development. FSR practitioners stress, however,
that the goals and structure of the FSR work process ‘are different. Teams of interdiscip-
linary scientists ‘perform holistic analyses 6f farm systems seeking problems for techno-
logical resolution. These efforts are explicitly linked with ongoing research: in technology

development. In addition,. fulfrllmg FSR's objectrves depends upon farmer aeceptance ot

improved technologies. : . T
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4) The Role of FSR in National: Development Plapning and Policymaking ;
The Assumption of a Fixed Versus 4 Variable; Policy and Infrastructural ~Environment; -
, This issue entails two related problems. First, what relationship ‘should exist
between the objectives of FSR and national agricultural development ? Some practitioners
envision FSR as an interface between national development priorities and developmerif needs
and opportunities at the local level. FSR has primarily evolved to orient technology

development toward overcoming constraints on local farming systems. Research’ target
areas are often identified by the central govermment, and technology research priorities
must conform with national needs. Additionally, the successful dissemination of improved
technologies often depends upon the efficiency of national »agficultural”support‘ services:
Therefore, the needs to coordinate--national and local agricultural development efforts
is extremely important. o S :

To some degree, this coordination can be attained if the FSR team and deve:
lopment support otganizations simply understand each othef’s objectives and responsibili:
ties. -In certain -impstances, however; establishing a coordinating entity may- prove useful.
It could- include representatives from agricultural policymaking, research, extension;
credit supply, -and marketing groups.-Information - gained from FSR analyses of farming
systems could then be ‘shared systematically, and the efficiency of efforts to -develop and
disseminate technologies could be improved. The work of such a group, . however, could .
be-extremely difficult, _time—~consuming, and :costly, thereby drawing ‘valuable resousces
away from the research Pprocess itself. o eI e

Secondly, a related question is whether the' FSR ‘team should adopt an inter:
ventionist: or sabmissive..approach toward support service development. The interventionist
approach calis for -promoting-the reform of institutional support services to speed - adop-
tion -of improved technology. -The submissive approach claimis ‘this is beyond FSR ‘team
capabilities and, therefore, policy and institutional factors should: be regarded as fixed
constraints, Innovations should not depend on reforms in- support service operations
which may or may not take place. ‘ g ‘ :

- If outside factots are counted as variables; -it may be possible to make a grea-
ter degree of change in a farming system, For example, an F3R team might ideatify the
infertility of soils as a major cause of low crop productivity., This could ‘be ‘remedied by
certain fertilizers, but the region’s fertilizer distribution system is notoriously ‘poor. The
scientists must -either test and introduce the fertilizer and -the press for an improved
distribution system-or seek higher yields without the fertilizer. An interventionist approach
would seek support service reform. A submissive approach would seek alternative .roates.
to higher, yields. The difficulty and complexity of changing exogenous factors like ferti~
lizer distribution systems argues for regarding them as fixed. ~

Most FSR practitioners have suggested a compromise between the interven-
tionist and submissive approaches. 'FSR teams hereby 'maintain some ‘responsibility for
identifying policy or infrastructural constraints and communicating them to the appro.
priate administrators. Such claims can be substantiated by program reports describing
FSR field activities and summarizing survey data. Most FSR activities, however, concen.
trate on developing and adopting farm. technologies that will probably be adoptable with-
out substantial changes outside the farming system, ' v
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Yet another question remains. How should FSR teams regard potential or
ongoing changes in agricultural support systems 2. For:. example, . wﬁat‘,‘if-a dévelopment
project is about to be implemented to reform a.support service ; should its success be
assumed? If the hoped-for changes in the support systems do not take place, FSR
innovations dependent on the change may no longer be viable. Technological changes
that do not reiy on reforms in the development support system would, however, likely
still be beneficial. But, in this case the degree and character of development sought by
policymakers may be compromised. , : , .

5) The Role of FSR in the Agricultural Research System : Upstream (Develop-
mental) Versus Downstream .(Applied) Approaches. = : s L

The distinction between “upstream” and “downstream” FSR is not absolutely
clear. “Upstream” programs primarily aim to develop prototype solutions for major re-
gional problems. “Downstream” programs- seek . to develop, and more importantly adapt,
agricultural technologies to improve a target group’s. farm production and overcome
specific farming system constraints. - Upstream research takes place primarily on research
stations. Downstream research usually takes place on:farmers’ fields.- While both types
of FSR depend upon farmer input, farmers are more extensively involved -in downstream
programs. Accordingly, the information .and experience gained from downstream pro-
grams should play a major role in orienting upstream FSR. Similarly, downstream pro=
grams should adapt technologies developed in upstream efforts (as well ‘as technologies
developed in commodity research program) to target group circumstances. ‘Such adaptation
work involves integrating technologies into target farming systems.

In practice, most FSR programs can best -be viewed as lying somewhere on a
continuum between developmental and adaptive resedrch. The distinetion, however, re-
mains important in determining the type of program a developing country: should imple-
ment Developmental systems research clearly requires a greater investment of financial and
manpower resources. Adaptive research may simply require a redirection of existing
resource commitments. While developmental. research may be more likely to foster tech-
nological breakthroughs, adaptive research seems more likely to promote immediate pro-
duction gains. Resource levels, objectives, and local needs must determine the character
of national program design. _ ,

’ Some practitioners have suggested that international research centers should
concentratg. on developmental research and national research centers should concentrate
on applied research programs. - Proponents of this view claim that the greater expertise
and funding of the international centers better support basic developmental research than
do the smaller resources of national centers. These national centers, by contrast, are in
a better position to develop location-specific downstream programs, adapting the findings
of the international centers to local circumstances. In addition, the broader mandates
of the international program simply greater opportunity costs for location specific work.
Investments attempting to resolve the problems or meet the needs of relatively small
groups of farmers can severely limit opportunities to serve many others. =By coordinating
this division of labor, national centers can provide international centers with information
on the major constraints and characteristics of local farm systems in: exchange for infor-
mation about basic technological developments.
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There are also arguments, however, for not maintaining this separation of res-
ponsibilities between national ‘and international centers. Researchers involved in- develop-
mental programs may. only truly understand the complex nature of actual farming system
constraints if they gain some direct experience with applied efforts, particularly with re-
gard to understanding the tradeoffs involved in a. small farmer’s decisionmaking, Also,
a national program might have a ‘need for basic technology research that is- unmet by
either international upstream programs or commodxty research efforts.

The decision on what type of FSR program to lmplement at a national
research center must depend on national goal and resources. Factors that must be com-
sidered include the quantity and quality of available.research personnel, the degree of
commitment placed on the FSR effort, the techmology available for applied farm based
research, and the types of constraints to be overcome., Most practitioners believe that at
least in the initial stages of -FSR program. establlshment the downstream approachxs pro-
bably 'most valuable and viable: : :

6) Target Populations : How Location-Specific Should FSR Be? ?

This issue is part of the larger problem of cost effectlveneSs. Downstream re-
search results are specnfxcally geared to the needs of partlcular target groups of farmers.

This ensures that the technologies developed are: appropnate to actual farming
system condmons and, thereby, helps ensure they will be adopted. The limited number
of farmers reached, however, entails two problems. First, as research becomes more lo-
cmon—speclfxc, performance costs rise. The on—farm .testing component of FSR, practi—
tioners note, is the most expensive part of the process.. The greater the costs, the greater
must be-the improvements to small farm' production and welfare.  Secondly, the. value of
the location specific improvement must. outweigh: the lost opportunmes in not reachmg a
greater number of other small farmers. .

FSR practitioners commonly suggest -two responsee to- these problems, First,
they note that FSR does mot seek optimal solutions to each famer’s location—-specific
problems. Instead, research aims to develop improved technologies for farming systems
with similar characteristics across reasonably similar regions. The basic task of FSR is to
develop technologies. which promote ldrge enough improvements in productivity to be
adopted by large groups of farmers. Practitioners pomt out, however,. that technologies
which may be superior over a broad area are often inferior to farmers’ locatnon—specnﬁc
traditional fechnologies developed from generations of practice. The need to improve on
these traditional technologxes provides a basic justlﬁcatlon for the location specificity of
FSR. . -

Secondly, practltloners assert that the true value of FSR must be judged by
comparing its ability to generate appropriate technologies for farmers with that of tradi—
tional research approaches alone. From this viewpoint, the costs in terms of lost oppor—
tunities (opportunity costs) of effectively assisting specific farmers are less than those of
programs that develop more widely “adoptable” yet inappropriate technologies.-

Little cost~benefit analysis on FSR has been done to date. While the benefits
of FSR have been widely noted in terms of rapid development and diffusion of farm
technology, there is little quantitative data on costs and benefits. The costs assoctated
with FSR have not been carefully examined. Some question the feasibility of ‘such cost
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analyses. They question whether FSR can be. adequately judged in strict quantitative
terms, Such quantitative documenmwn, however would at least prove .useful.in. design~

ing. programs.

TI. The Organiutlon of Interdisciplmllry Farming Systems Resesarch.

l) Integrating the Socxal Sclenust Into Agricultural Research

It is difficult and complex to establish a cooperative working relatlonshlp bc—-

tween social and biological sclenusts, particularly when social scientists are first being
mtegrated into an agricultural research ‘institution. Several major ‘ problems can offset
the attempt to achieve a synthesis of knowledge," wunderstanding, and practice. First, a
proper mix of social.and biological sciemtists must be determined for the FSR team. f
biological scientists dominate, research may be oriented toward particular biological con—
straints and socioecondmic and sociocultural considerations may not be given full enough
attention. The opposite may occur-if “social scientists-dominate the research team. In
’ addition, the emphasis placéd on various components of the: research-process could shift
depending on the orientation of the team. For example, a social science orientation may
emphasize description and technology desxgn based upon existing tecbnologncal knowledge.

A team wnh this orientation might seeka rapid passage through the testtng stage to the
diffusion process. A biological orientation could place less emphasis on the déscnptxon‘

and’ design stages and greater emphasis on testing and-evaluation, Distinct orientations
can also appear in the evaluation stage . itself...the agronomist may be more foonoemed
with yields and the social scientist with income or ‘welfare - levels.

Secondly, cooperation dmong scientists can be difficult to achieve unless each

works to understand the 'other’s terminology and dlscxplmary perspective. - This ‘may or
may not require some degree of speciglized training.” This need, however, underlines the

value of a team leader, with some degree of multidisciplinary experience and ‘an under—

standing of different disciplinary perspectives. The team léader must bring the diverse

disciplinary perspectives-into & commonfocus. Some have suggested that a farm manage—- :

. meént scientist is best suned to this :ole.

Thirdly, some practitioners stréss that the ‘academic trammg of ‘team members:

must be congruent so they can better evaluate each othet’s opinions. FSR team members
with greater understanding and experience may not seriously consider the ideas of those

thh less trainining:' In addition, social® scientists have commonly had a difficalt tlme'

proving their value to techamical scientists. - - Theréfore, introducing a social scientist into
the agricultural research process may, in fact, require ‘a particularly well traihed and
articulate social scientist with a strong knowledge of the concerns of technical scientists.
It cannot be stressed enmough that a serious commitment to an FSR program depends
upon recognizing the importance of sociocultural and economic considerations.

2) Downstream Staff Maintenance : Trammg, Length- of Commitmeént, Rewards. '

Staff development and maintenance are often problems for FSR ‘practitioners.

Re-earch institutions in developmg ‘¢ountries commonly have few highly trained sciéntists
and limited monetary resources.” Thercfore, field teams will likely be composed of re—
searchers with bachelor’s degrees or post. high school technical training. Therefore, a

brief period of instruction in the concepts -and methodology of FSR can. be of significant

value. Of -greater. importance, however, is basic competence «in the pracncal apphcauon

of - disciplinary knowledge. -
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The quality of field personnel should ‘be judged in terms -of the needs of far—
mers. The farmer must have some respect for the researcher’s technical. abilities. - Like—
wise, the team members must mamtarn a sincere wrlhngness to work with and leem from
the farmer. : : : :

In addition, field team scientists must be evaluated for their ability to work
with research station soientists. The effectiveness of on—farm research depends in part’
upon strong links with research station, development programs. It will be difficult to
establish the credibility of an FSR program unless station scientists understand and re—

- spect field ‘team efforts. If the relationship between the two. groups simply appears as

an interaction between junior and senior scientists, an effective link may be drffreult fo

establish. , : '

: ‘I‘his problem directly relates to the iss‘ue of rewdrds: and opportumtres for
professional advancement for field team sclentrsts. On-farm research must. not be s1mply
identified as a traxmng program for Jumor scientists. Yet if experleneed scientists are
practicing developmental research and less experienced researchers are performing adaptrve
field trials, it maybe difficult to avoid creating this impression. In addrtron, if freld'
screntlsts are rewarded by promotlons to research statron work, the cooperation between
team members could be threatened. In this case each researcher mrght work to prove
lus separate ‘competence.

The problems of professlonal advancement threaten both junior and senior

“FSR scientists, Practitioners have commonly noted that while the prestige and.possibi—
lities for advancement are clear for scientists in basic research, this is not ture fot scien—
tists doing interdisciplinary work at the farm level. Willingness to work on downstream
teams could therefore be significantly compromised by the lack of adequate opportunities
for professional development. The rewards for adaptive field work néed to be explicitly
identified, and a system of rewards established. This is, however, easier said than done.
Exrstmg opportunities for peer contact, professional reviews and pubhcatlon are minimal.
Current professronal disciplinary “distinctions, therefore, cannot help but threaten the
character of mterdrsclplmary cooperatron in field work.

3) Organizational Structure : Program Slze, Fundrng, and the Relatronshrp of
FSR to Other Research Station Activities. . ;

A number of developmg countries have expressed interest in FSR. The quest—
tion remains whether they will back up that interest with the financial and .administra—
tive support needed to implement something more than a short—term development project:
Such backing must come from both the governments and the research institutions- in<-
volved. :
Some practitioners have noted»that high expectationseor the lack of adequate
understanding of FSR can significantly compromise the value of the program. Therefore,
initial attempts to implement FSR should probably be small in scale. The minimal via-—
ble size of an FSR :program is open to question, as are the most effective staff sizo
and level of staff expertise. One practitioner has suggested that field teams may be -as
small as two individuals. The ideal staff size must largely depend ‘on. the goals of the
program and the area to be covered.
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The links between an FSR program and other research station. programs are
extremely 1mportant to the success of an FSR effort. Research’ stations.-hold rbaseline
data and information about 1mproved technologies crucial to _systems analysis and testing
in FSR. On the other hand, data gathered by the FSR team can be usefully employed
to help determine station research prlormes. ‘Some practitioners argue that establishing 2
distinct organizational unit for FSR is necessary to maintain the interdisciplinary integrity
of the program. They also feel that a separate budget should be established to reinforce
this commitment. Yet such a mode or organization could threaten the cooperative links
with the other research programs. This threat might be avoided if the FSR umt evolved
from an ad hoc group of representatrves from other ongomg programs.

There is also some question about whether funds for an FSR budget can bt
diverted from existing research center programs or whether new sources. of funding must
be found, While practitioners have. noted that the lack of additional monetary support
could hmder the development of an FSR program, there is no precise mformatron on ths
size of the commitment needed for a successful program. In general, the costs of off—
station research, particularly when it involves a great deal of travel between different
sites, have been said to be higher than those for traditional on-station research. FSR
programs  are likely to require new mvestments in wvehicles for transportatlon to wrdely
dispersed farms, and a larger variety of research personnel. Yet, presumably, asa greater

degree of a research center’s effort is directed off the experiment station, money used for '

en-station programs and station maintenance c¢an be diverted to service off—station
actmtles. There is a need for more specific quantitative data on these questions.

4) Links Between FSR Program and Other National Institutions that Support
Agricultural Development..

Establishing. adequate relatronshrps between varrous _agricultural development
support agencies can be crucial to the success of an FSR program. How effective these
agencies operate can determine the options available for technologrcal 1mprovement and
the value of the developed technologies by FSR. Some FSR practitioners have suggested,
therefore, that these relationships be exphcrtly structured with channels of information
exchange and administrative overview. It remains questronable, however, whether re—
sponsibility for promoting the coordination of the ‘agricultural development effort should
bo taken up by the research institute. The problems with such attempts have been iden—
tified earlier.: . ;

“'One link, however, which merits closer examination is that wrth the extension
service. A close working refationship between an FSR' team and extension sérvice re—
presentatives is gemerally said to be of major value to on—farm: research. Extension
agents should participate in all stages of FSR work. Agents possess useful information
that can be used in analyzing farming systems and-testing program designs. Their par—
ticipation. in the testing and verification stages can srgmfrcantly improve the ultrmate
dissemination of technological improvements.

Some people question how much responsibility FSR scientistsv should have over
the extension and diffusion’ of their research findings. Insofar as on¢ element in FSR ‘is
analyzing the acceptability of the team’s technological innovations, - theré seems: a ten—
dency for downstream scientists to involve themselves in disseminating -thése innovations.
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This may in part be attributable to the fact that the adoptipn of new technologies
determines the success of-FSR. The costs of a researcher’s extensive involvement in the

dissemination of research results are likely-to be high.
Practitioners point out, -however, - that verification trials by farmers are not a

‘usurpation. of extension responsibilities, While these tests may be seen by -nonparticipat—

ing farmers as demonstration trials, they are in fact important means to assess innova-
tions. Once such evaluations are completed, the- extension service holds full responsibility
for disseminating research findings. ’ :

5) C&mrgination Between International, Regional, and National Research
Programs. P : :

Three basic issues are involved in coordinating the work dome at differént
research institution{s. The first is the question of an appropriate division of labor. The
values and problems associated ‘with. dividing labor in the research area have been
discussed earlier. Some degree of division of responsibility already ‘exists and is valuable.
The actual character of .this division must depend upon the degree to- which interna—
tional centers serve national.needs. It seems clear-that national centers must maintain

l_?me responsibility for developing basic technologies that meet the. demands of loeal
circumstances, ’ . ‘

Secondlyﬁ FSR practitioners have noted that research institutions de'pend on
¢ach other for information. The success of both international and wnational FSR programs.
can be enhanced by establishing channels for sharing FSR-related information. These
channels can carry informa;iop on developed technologies from the international research
e.gnters to national cggters and information about farm. system constraints from the na-
tional research centers to international centers. It has also been sug‘ggsted,‘,t'hat these links.
be made on a multilateral rather than a bilateral basis. This implies that formal channels
of communication should be established between international and -national research
centers. Information flow should not depend on informal contacts between scientists. .

Thirdly, some in;ernatio,'al centers are already training national FSR scientists..
The length and character of these training programs should perhaps be -evaluated to-
maximize their effectiveness. There has been some suggestion that FSR methodologies.
taught at the international level are ‘not relevant to local level needs, The methodologies.
promoted by international centers may be ‘more complei,' or rely upon.a greater degree
of Tield staff expertise than national centers can provide. ‘ '

III. The Metbodology of Farming - Systems - Research

1) Identifying Target Areas and Farmers. ‘ :

Identifying a target area for agricultural development is principally a politicat
decision. The target area limits where an FSR team:conducts its search for technological
improvements. This ‘may - commonly be an area in which little research has been pre~
viously done. Identifying the characteristics of -target areas by examining baseline data,
secondary sources, and on~-farm surveys gives the FSR. team a basis for determining
likely “recommendation domains.,” These -recommendation domains are made up_ of
groups of farmers with roughly similar circumstances and problems. There may be . one

‘or more recommendation domains in a target area.  Generally, however, a single FSR
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-team will work -to improve - production in a single ‘recommendation domain:.at any -one
time. Presumably, an innovation approved by representative farmers within :the: domam
‘will also be appropriate for most other farmers in that domain. - S

. " Determining ‘the actual character and extent of . recommendation domams can
"be difficult. For FSR to be cost effective, the number of farmers who can adopt o
improved technology must be reasonably large. - As noted earlier, however, the ‘domains

cannot be so large that the technological nnorovements offered wﬂl not . be raptdlyv

accepted or less than significant for each individual farmer.

Recommendation.dommns can be determined wusing a wide variety of criteria.
Such decisions partly depend on the amount of baseline data gathered and the types of
farming system variables deemed most important. The extent of domains can also
depend on the general {ypes of innovations sought. Baseline data on resources and
climate previously collected by a -research center can provide a starting point for identi—
~fying boundaries. Information gathered from on—farm survéys and ‘secondary sources
can then "be evaluated .in terms of the priorities and development objectives of the

government, scientist, and farmer. Research priorities established with this mformatlon ‘

finally determine the range of farmers for whom innovations might be appropnate The
point is-that decisions on the amount of information gathered and the needs to be
addressed can significantly affect the tyne and number of farmers who will benefit from
the research process. :

One additional point™ should be stressed While recommendation “domains
generally include similar farming s?stems. drfferent systems may be suited to the same
technological ‘innovation. In addition, the farmers to whom an 1moroved technology is
recommended may differ for each technologv, Therefore, the 1dentrf1catlon of a smular
group of farmmg systems on which an FSR team micht concentrate should always be
open to revision. The FSR team must not srmply confme its efforts to those farmers it
initially 1dent1ﬁed as srmrlar. )

2) The Ob;ectwes and Character of Data Collectlon- Appropnate Types of
Field Surveys.

Before going into the field, FSR teams should acquamt themselves wrth all

/ relevant inforination about the target area. Research statrons often- have some survey
data on climate and resources that relates to the. teams region .of interest. The use of

such information can significantly improve field research and prov:de 1mportant links

between the FSR scientists and the researchefs who ‘collect - this data. A coordinated
review of such data can also introduce a fleld team to the dxfflcultles of cooperatlve
work..

" FSR practitioners ‘often point out that small farmers have developed farmiag
systems through generations of experience in order to make optimal use of their limited
resources. The base data farm survey cin acquaint the field researcher with the environ—
ment in which farmers operate and ‘the farmers’ understanding of that environment. The
survey can be used to determine how and why farmers operate as they -do."To determme
if and how farmers can be assisted to improve their ~productivity, a researcher _thust
understand the complex interfelationships and decisionmaking on siall farms, The: effects
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of many outside influenices’ including market character and . quality, price levels, availa.- '

bility of farm inputs and the quality. of extension must also be considered. The evaluatioh
of survey information then helps the research  team - choose and: evaluate technologreal

) innovations.

- The greater the understandmg researchers have of the circumstances affectmg
a farming system the better they are able to develop or adapt agricultural technologxei
to farmers’ needs. FSR practitioners commenly note, however, that data collectors workmg
to identify constraints on a farming system - and desrgn on—farm research must guard .
against gathering too much information. There is a strong tendency to collect more:
informdtion than is nmecessary for research - design and more information than can be
effectively digested in a reasonable time. This needless information rnclrudes both
measurements of “useless variables and unnecessarily precise measurements of useful
variables. Clearly, a proper tradeoff must be established between the speed of data
collection and the amount of data gathered. A method must be rdentrﬁed for gathermg

’suffrcrent information at the least: possible cost.

It is often difficult to determine the nature and extent of the mformatron .
needed. FSR practitioners have found that “each member of a team tends to collect
excessive amounts of information pertinent to his own discipline. Therefore, researchers.
should establish strict guidelines on information before the team begins freld work Such

guidelines, however, must not be 50 stnct that they prevent recogmtron of 1mportant
unexpected vanables. o . Se ‘

In addition to determmmg the proper amount of mformanon needed,
practrtoners must 1dent1fy an. approprrate method for its collection. Researchers. commonly
argue about the value of different survey methods. Raprd informal surveys are said to
allow researchers .to gather a great amount of relevant information . cost effectively,
Scientists question a -large number of small farmers and contmually redirect - their
questions in response to what they observe and to farmers’ concerns. Scientists using:
informal surveys may. also be less” inclined to orient their questlomng in terms of
preconcerved notions about farming systems. -

Questionnaires, by contrast, have the advantage of prOducing at least m'rninmi
amounts of quantitative data useful fot justifying research priorities - and test -desigos..
They can also be used to substantiate claims “for . policy or “infrasttuctural ‘reform. “In.
addition, greater amounts of more random, representative data’ can be - collected using:

questionnaires. Questronnarres, however, can- remforce preconcerved notlons about farmmg
sysrems. :

Some researchers stress the value of simple partrcrpant observauon over tho
length of a cropping season, A great amount of information can . be then obtained about
farmers’ needs and practices whrch would probably be mrssed by short - and/or formal
surveys. In using this- -technique the researcher might be more likely to recognize the
value of the farmer’s tradmonal technologies. - A valuable give and take report can be
established between the researcher and a group of f armers in. a region. Participant obsep-
vation, however, might: be needlessly-costly, particularly .if such mformatron and report
can be gained during the ‘technology testing phase. - ' ~ 2N
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Indepth case studies help show the wide variety of relationships between thé

variables that affect farming systems and how these xelationshipé develop over time.

~ Random sample surveys can show which charactgristics are most representative of the

farming systems in a particular area.

Every type of data collection has its advantages and disadvantages. Resolving
the détailed problems of data collection ‘must finally be left up to each FSR team.
Several key factors can be identified, however, as important determinants in choosing 2
survey method. These include: (a) The amount of information initially available to team
members about the target area; (b) the team’s degree of experience with the farmers in
the region; (c) the amount of a team’s experience with FSR; (d) the amount of resources
available to a team to collect and analyze its information; (e) the circumstances under

which the team operates-—cultural factors, language barriers, etc.; and (f) the time the

team allots for data collection. . “

, Evaluating the tradeoffs in initial attempts to understand a  farming system
becomes slightly ‘easier with the ‘recognition that farming system analysis continues
throughout the research process. The research team may find it useful to ‘employ several
survey methods at different stages of the process. Additionally, the results of initial
surveys need not all be evaluated before the testing Stage begins. F§R involves an iterative
séquence of events in terms of both attempts to learn about farminglsy’ster_ns and attempts

to promote their development.

One final point should also be made about issue of data collection. Some
practitioners strongly caution against an excessive- concern for quantified data. They
claim FSR: should not serve as a foundation for benchmark studies. Instead, FSR scientists
should concentrate on understanding the farmer and his circum-stances. Gathering
quantifiable data can distract the researcher from this purpose. Other practitioners note,
however, that quantified data could supply valuable -credibility to the research -and be
necessary for the professional development of the scientists involved. :

3) Character, Value, and Degree of the Ex Ante Screening of New Technologies.
Ex ante screening attempts to determine what technologies should be tested on
the basis of initial survey information. Two distinct issues are involved here. First, the
.value of relying too much on ex ante screening has been questioned. The initial screen—
ing process itself is necessary as a-starting point for designing tests of technology. The

- screening evaluates farmers’ needs and circumstances in relation to society’s objectives. -

Adaptable technologies can then be chosen from known production tools. At issue,
however, is the degree of time and effort spent on the screening process. Some practi—

tioners feel that much more can be learned about a farm system in technology - testing

than in extended initial attempts to analyze that system. The iterativeness of FSR
ensures continued recvaluation of test designs as knowledge about farming circumstances
increases. Therefore, the initial data collection and analysis need not be too complex.

_ " Secondly, there are questions about the relative value of adaptive ‘as opposed
~ to developmental technology testing on farms.- The adaption of known agricultural
technologies has been said to produce more rapid and significant improvements in farm
systems. Some suggest that an FSR program can gain rapid initial credibility by assessing
improvements already developed or adopted by the most inmovative farmers for their
wider acceptability. There will always be certain constraints on -farm systems, however,
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‘which can only be resolved by newly developed technology. It may be profitable to

perform this developmental work in the field. Yet rescarchers must be careful not to
threaten & small farmer’s production or welfare. The fmal answer to these questions
largely depends on the availability of adaptable technologies. - -

4) The Character of On-Farm Testmg r
. Several types of testing are used in most FSR programs. These can mclnde 7
a researcher’s on—farm tests, a farmer s on—farm tests, and verification trials.- A variety
of factors must be taken into account in designing these trials. These factors range from
determining the variables to be accounted for, including nonexperimental variables that
measure effects on the farming system as a whole, to identifying approprrate test sites
and plot size. :

Evaluating the advantages of various testing techmques lies outside the scope
of this paper. Such an evaluation must consider country-specific goals and cnrcumstances.
Two major issues, however, can be hrghlrghted

. The first concerns the degree of farmer partrcrpatron in -the research process.

Such participation. is crucial. The farmer must be the ultimate judge of the results of
research trials and, thereby, the value of the improved technology. The greater his
involvement in testing, the more likely test results will meet his needs. Researchers must
recognize, however, that farmer involvement entails a degree of risk to the integrity of
the trials. There is always the chance that the farmer may mistakenly compromme the
test process, for example, by harvesting a crop before it can be measured. In addition,
researchers must recognize that farmer involvement entails a degree of risk to the farmer
himself. A failed farm trial can reduce a farmer’s basic food supplies. The technologies
to be tested on farms must be carefully screened and compensation must be assured for'
any losses.

Another issue which merits careful consideration is whether participating_
farmers should be representative or innovative. In most cases, farmers who volunteer to
participate in testing programs will most likely be those who have been innovative in"
the past. Such farmers are often innovative, however, because they are subject to
different constraints than more representative farmers who are not mnovatrve. Even
when these farmers operate under objective circumstances similar to those of noninnova-—
tors, subjective differences may be significant, As ‘a result, improved tecl_mologles
accepted by these farmcrs may be seen as mapproprrate by others. The value of using
innovative farmers, however, lies in the greater likelihood that they would understand
the nature of farm trials, and contribute useful mformatxon durmg the testing- and durmg
the evaluatron of the results.

The use of representative - farmers would probably  more effectrvely simulate
circumstances common to larger numbers of farmers, Technologies so developed .might
then be seen as appropriate and valuable by more farmers. In certain cases, explicit
attempts to work with noninnovators conld make them more receptive to’ innovations- in
the future. ' N ' " -
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-'5) Evaluation of Research and Testing Results.
7 The principal’ issues relating to evaluation are how and by what criterig
evaluations should be made. FSR practitioners note that the best - measure of the”valae

and appropriateness of improved technologies is the farmer’s adoption rate. This measure

can be compromised, however, by the lack of effective dissemination. The influence of
an meﬂ‘lclent extension service on the rate of technology diffusion can be difficult to
dmnngulsh from the mfluence of the quality of the technology itself.

Practmoners note that there are a number of other criteria which are uvseful
in evaluating research.-They also suggest: that different bases of judgment can be usefully
employed at different stages in the testing process:: Judgment criteria, however, must be
carefully chosen to serve the particular. objectives of -the testing process. = Practitioners
must guard against the traditional tendencies of agronomists to solely evaluate the
success of their expenments in terms of ylelds and mput—ontput ratios. In many cases,

these may be less unportant measures than socloeconomlc factors such as mcome, employ— .

ment generation, or risk reduction,

Some FSR practmonegs have also specifically noted the importance of account—
mg for the Jong-term consequences of adopted technologies. Such considerations may
conflict with the need: to: generate rapid, significant farm system development. Yet the
lack of ‘this type of evaluation can ultimately cause great harm to the farmer. An
assessment of long—term conseq‘u‘ence’é should consider how technology adoption affects the

environment, markets, and pnces socxpcuuural ‘traditions, - and national devélopment

gotls.

6) The Dxffusxon of Research Fmdmgs. .

As noted earller, extension agents should pamclpate in all phases of the
research process. They can help analyze farming systems and promote ties between
research teams and farmers. Involvement in the testing process can also teach extenswn
agents about the technologies they will later be responsible for dlssemmatmg.

There remains some questlon, however, about how much rellance should be
placed on extenslon services which may be plainly recognized as mefflcxent for dlsseml-
nating research findings.  To what degree should the FSR team concetn 1tself wn‘.h the
character and quality of technology diffusion?

Farm trials, particularly in the later stages of the testxng, could be wewed as
demonstration plots. This, however, is not their majot pﬁrpose. If extension inefficiency

does appear to be a common problem, - FSR resedrchers can take a more eXphclt and
dctive role in extension agent trammg While this may appear to be an expensive usev

of a sc:entlst s time, the lack of effective technology dissemination must - bé récognized

a a greater loss. Minimal amounts of extension training are - “probably more productwe :
and less costly than if the researcher attempts to take responsibility for the extensiom

process himself. The involvement.of extension representatives in the.research process can
provide an important basis and incentive for extensxon system unprovement. e

)] Dynamxc and ‘Iterative Research. - 2 o
‘The dynamic and iterative nature of FSR is extremely important. In essence,.

FSR is developmental. Researchers are called upon to constantly reevaluate their basic
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knowledge about the farmer and farm system. Failed research tests provide useful infor—
mation. for redesigning new tests. The adoption of improved technologies creates farming -
3 systems with new characteristics and often new constraints. -An ongoing FSR progtm
' in . a single recommendanon domain involves:a continual progression from -testing. and
evaluating test results to- the redesign of farm trials and back to testing again. )

Effective feedback and a continuous process of learning are thus of ~great
importance to FSR’s - productivity.  This suggests that FSR teams should’ maintain’ &
significant degree of integrity over an extended period of time. Each change in team .
membership can involve a loss of valuable knowledge and experience. In’ addxtton, feed= -
back- channels between the field and the research station supply ‘an added dynamw

dnmenston. Such links should probably be explicitly organized. - - " :

The Applicabllity of Farming Systems Research to U.S. Small Farms Research :
1) Domestic Small Farm ‘Development and Technology Needs. e SRR

Over the -past few ‘vears- there has been renewed concern -for the needs: af
American small farmers. This has arisen in part as a result of the reaffirmation of the g
value of the small farm as a way of life, and a new concern for the effective nye-of - B
small farm resources. In addition, the concern arose out of the perception that national
and local research and extension program were primarily oriented to serve larger com-—

_ mercial farmers and, therefore, were mot adequately meeting small farmers’ needs.

Thns interest in domestic development to small farms has largely been -directed
in two arcas. Fifst, there has been a desire to determine how the national extension
service can more eft'eetwely assist small farmers.  New channels of communication are
being opened and more deliberate assistance offered. Seeondly, there has been a desire
to ensure that agricultural research considers small farmers needs. - This has involved
evaluatmg whether existing agncultural technologles are suited to small farmers’ circum—
stances, and reorienting gome rescarch to better serve the dns’tmct needs of small farmers.

* Within this context, two major issués underlie the evaluatlon of how much
FSR can assist domestic “small ‘farmers. First, the renewed concern for smail farmer
welfare has uncovered a lack of knowledge about the actual nature of small farm condi-
tions. More information needs to be gathered about small farmers before fundmg priori—
tles for development can be established. .

Secondly, exammmg FSR apphcabxllty demands a prellmmary assessment of
how well existing agricultural technologies meet small farmers needs. This must  include
an evaluation of why small farmers -do or do not adopt known 'technologies, and an eval—
uation of unmet technology needs on small farms. Such an analysis lies outside the scope
of this paper. What follows simply represents a series of considerations which prov1de a
useful starting point for such an evaluatxon. )

Most agricultural technologles presently deveIOped for US small farmers are

. classified as scale neutral. Clear evidence suggests, however, that many limited resource
small farmers have not adopted many apparently useful technologies. Low rates ot'
adoption are commonly seen as resultmg from a lack of knowledge about these techno-

s logies and a simple lack of initiative or desire to apply them. L

e




2602

The first of these causes implies inefficiency in the dnssem:nat’ion of farta

techtiology. This could in part result from the. fact that extension ‘service ‘are generally'

inadequately funded and staffed to meet the needs of every farmer, and smaller farmers-
gre often the first to be neglected. The problem could also’ result from the inadequate
training of extension personnel. . .\

The second cause for low rates of adoption could be the multiple goals of
many smell farmers. These farmers commonly operate on.the basis of objectives other

" than profit maximization. Quality of life concerns are often equally if not more important

incentives. Yet evidence suggests that in many cases scale neutral technologies are simply

inappropriate to small farmers with limited resources. Land, labor, and capital constraints
do in fact limit the adaptabllxty of certain technologies commonly thought of as scale
neutral. To many small farm researchers or extension agents, examples of this are
somewhat common. Fertilizer applications, particularly in the strcngths recommended for
large and medium scale commercial farmers, are simply too expensive for small farmers.
A, seed variety 'which requires intensive appllcatlon of water,. fertilizer, and insecticides
or. maintains a short optimal harvest season can also be inappropriate. A highly toxic
insecticide often cannot be used by a small farmer without a license or an appropriate
applicator. v : ,
In addition, there is evidence that small farmers have many unmet,technology_
needs related to the size of ’theit enterprises, The most commonly cited are ‘needs for
small scale machinery. Increasing numbers of size-specific needs are beginning to be
recognized by people. interested in small farm development. These include needs for new
plant varieties, cropping techmques, weed control measures, etc.

How can such small farm needs be met? If agricultural research mstxtutlons
have not adequately served small farmers, how can research be reoriented? FSR represents
one approach. While the specific methodology which has been developed for dealing with
needs and circumstances. in developing countries may not be strictly applicable (and the
point in itself is debatable), some on—farm research methods could be. Appatently small
farmer needs and circumstances need to be better 1dent1f1ed and _understood. The value
of involving technology research scientists in this task needs to be examined. Some people

interested in domestic small farm development have suggested mferdlsclplmary investi—

gations can be of great use.’

A related question concerns location speclfxclty Some small farm development,
specialists note that small farmers who live in different regions with different goals and
circimstances have different needs. Whether FSR is a cost—effective way to meet these
different needs should, perhaps, be evaluated. The least that can be said is that FSR
represents & potentially valuable option for improving research and extension for domestxc
small farms. . . :

2. Historical Use of On-farm Systems Research.

_Many U.S. ogrlcultui'al researchers and extension representatives have remarked
that FSR is similar to the on-farm, systems research which aimed at assisting domestic
small farmers in the early part of ‘this century. Some note that these sorts of endeavors
only dxsappeared from ‘use & few years ago. There are, however, two opposmg reactionx
to these observations. v
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First, there are those who ‘believe that there was good reason for ‘terminating
such efforts. These people claim that the American farmer has become: ‘more knowled—
geable and commercialized, and. thereby more independent. Most- small 'férmérs;’ :tls
argued, at least have access to the information they need to operate their farms efficiently.
Compared to developing countries’ circumstances, input and output markets - aré
generally well developed, as are research and extension services. In this view, an FSR
type of approach is too costly to -support in. relation to existing needs. Such heed’s;
according to this view, can be adequately served by existing agriculturgl support services.

By contrast, some agricultural researchers and extension agents have reaffirmed
the need for this type of approach. These people note that the termination of on-farm,
sysiems research coincided with a growing preoccupation with medium and large-scale
commercial farmers and 3. corresponding loss ‘of concern for limited resource “small
farmers. This loss of concern has been reflected in a- number of ways. Proponents of
this view claim U.S. agricultural Support systems, although well developed, no longer
adequately serve many small farmers. National and state economic policies have ' begun
to push them off the farm. In addition, the Changed goals of many small. farmers (e.g.,
the lack of a simple concern for makifni“zing profits) need to be re'sbonded” to in ways

thac differ from those Wsed ‘to meet the needs of larger farmers. The problems faced by,

many limited. resource farmers are so different, it has been argued, that they must be
dealt with uniquely. Application of an FSR approach -might, therefore, be_justified.

3) Existing Research and Extension : Expansion Versus Reorientation, - !

Some small farms development speciél@sts have suggested that the small farmer’s
needs can be met simply by expanding the exisiing research and extension services.
This would involve three initiatives. Figst, increased funding for extension personnel
and training could foster better assistance for small farmers. Paraprofessional programs
operating recently in Missouri- and ‘Fexas are examples of this type of inifiative. Extra
money could also be msed to simply -hire more county extension agents, and provide better
training and education programs.- .. . ... S e :

Secondly, more:funds could be allocated for résearch aiming to solve spcéifiél
small farm problems. Initiatives have also beén made in. this area, although questions

have been raised about the appropriateness of particular-funding priorities. - :

There is a.third significant initiative that could- expand efforts supporting smatl
farmers. This is promoting -better-information flow-between extension agents knowledgeable
about small farmers’ needs and researchers working to develop technologies to meet those

needs. Information gathered from extension agents can be used -to help determine research
priorities, k I B .

- The question remains;’ however, whcther there is greater value in getting the
scientist out on the farm. and involved in’' an interdisciplinary research effort. This would
mean a clear reorientation of small farm development. The scientist might thereby learn
much more about smaill farmers’ needs and circumstances. Research priorities and the
design of trials would likely be more relevant to small farmers’ needs, The resulting .
technologies might be very different from those developed on exper'im'*éii; stations. They
would inidoubtedly be more rapidly. adopted. The costs of this type of effort, hovirévér,»
need to be carefully evatuated. o P R A .
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4) Integrating FSR Into the Domestic R.esearch System.

The value of both a muludxselplma;y pe;tspeetwe and ‘onfarm: :eseateh has
been reeogmzed by many domestic-agricultural researchers and ~extension: agents. “Most
agricultural research, however, has' remained-on the experiment station dnd within & dis-
ciplinary context. Interdisciplinary interaction has largely come in the form of- informal
links and communications. On-farm work has._ generally been left as the distinet
respons:blllty of the extension agent. These. faewh;ghlxght ‘two major problems whlch
eould inhibit the 1mplementatxon of a domestic FSR program..

First, some degree of disjunction commonly exXists between: many agricultural
research and extensnon programs. Channels of communication between -researchers and
éxtenélon agents could be 1mproved. While .in-some cases the two types:of programs  are
closely ttetl. in others1 relations -are fravght with mutual distrust -and jurisdietional
Jealousy. Mutual respect and cooperation, however,-are impottaiit for successful FSR.

- Secondly, developmg an efficient formal process of mterdlsclplmary mteractxou

could bo problematic for two reasons. Academxc and p;ofeeslonal success depends. on .

disciplinary- excellence. Smce FSR~ requlres that a group of sclentist: .share rﬁponubxhty
for farming system analysxs and technology development. opportumtxes for individual

disctplmary distinction are limited. In addmon, professional and disciplinary pressures.

cause research to become mcrensmgly specialized, - Communication across disciplinary
lines can therefore often be difficult. These problems may be partleularly severe when
the research base is an: academle instttutlon. ‘

Conclnsnon

1 The mccessfull appheanon of farming - lystema research by several reaeareh‘

mstttutlons in the developmg countries has stimulated widespread interest.- Representa—
tives from increasing numbers ot‘ countries have sought to learn about FSR, and many
have mltmted their - own programs. Such evidence suggests that ‘the concerns which

prompted the development .of  FSR are widely held. The more effective and efficient

provision of technical development assistance to small-farmeérs with limited resourcés has
~been recognized as an integral part of: national ‘development. Agricultural planners and
development practitioners have acknowledged -that past research has failed to adequately

genente teehnolog:el appropnate to these farmers needs. Farmmg systems research holds’

and integrating them into national market economies.
This paper has described some of the problems those considering the imple—

mentation of FSR programs must ‘take into account. Clearly, organizing and implement—

ing these programs is not easy. Practitioners have repeatedly emphasized the complexity
and difficulty of FSR. In view of this, it is perhaps usoful to briefly reexamine several
facts. ' -

First, the methodology of farmmg systems research continues . to evolve from»
experience gained in field operations. The similarity. of most existing FSR progtams can; -
in large degree, be attributed to the similar problems researchers have ‘faced in their -

s
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attempts to better serve the limited desource, small-farm constituency in developing
countrics. The existence of a common general methodological model presently provides
& basis for the replicationof the approach. -Expanded interest in ‘ahd support” for FSR
ia\clcalrly justified since. this model” appears useful’in a  variety of environments. Yet
implementors of FSR must keep in mind that iiny of the more specific issues and
problems of FSR implementation .remain :in-the Jprocess of being resolved. Such -problems

can only be resolved through -experience, not theoretical analysis.

~ Secondly, the construction of new programs-should. not be viewed as a simpls
process of applying a known methodology. Each FSR program must be closely adapted
to the particular circumstances in which it is to' be implemented. The existing general
methodological model along with specific prograni experiénces -should ‘be“used to guide
futurs FSR. . The- essential: quality and form: of “each program, however, tan only bs
ercated by the implementing agency. The level of financial and ideologicaf'commitment,

and the physical and social .Character of the environment should determine thie structire
and mode of operation of each FSR program. N v g e o

o Thirdly, farming systems research must not exclude consideration of the cop~
tribution of extension. The dissemination of appropriate technologies is Ve:ss‘gntialt for tha -
success. of the- research process  Fi” addition, extension representatives can make ap
smportant. input. to_the rescaich both as & Valuable link betweeri rescarcher and’farmer,
and as _experienced interpreters of the farmers’ needs and circumstances.:. Implementors

of FSR .p;ogr'gms;"s};ould_ carefully rcy;Qw the role of ,t_hgi extension seryice.in small farm
dévélopment. ‘ LT ' o o

Fourthly, the value of the coﬁtribution of social scientists to FSR programs_
should -bé- clearly * recognized.  These * sciétitists play 4 Wcr’uéﬁlﬂl'”;oie in identifying
and analyzing sociocultural and socioeconomic factors influencing ‘the  production,
consumption, and markctikng_‘ processes. Identifying the significance of -these factors, which:
have not ‘tra&itii:)nally been considered in, research_and extension, is an essential char—
acteristic of FSR. ,The input.of, gbpiéi ,gqiggtjsts),‘;\mt;'gcular‘lyl sociologists and/or anthro—

pologists, provides an important element of this sort of analysis,

Lastly, implementors of FSR shoyiid be glcarij aware of the reorientation of:
roles ‘and responsibilities the systems-approach demands. FSR practitioners must learn to
work as a team, Wwith farmers"#ad other peoplé’ who play roles in the agricultural
support system. Specialized training Helps to' ofient the fesearchers. Such training,
however, must bgﬁcoor;dihg\wd;yliﬁk&fxons to_ensure a national commitmerit to the value -

"FSR has _Vl_)e_g.}n Wid;lg:hpglauded as a means to fulfill many goals of agricul—
tural and rural 'dgvel(;pmént programs. Suppgrtérq have claimed. that qoi -only can
agricultural produttivity be increased, but the welfare of the urban and rural poor can
also be improved. Evidence clearly ;uggeSts; hbwevef, "tﬂé\t “FSR cannot be viewed as_the
sole answer “to rural dé'\"rélépméht: ;Srdblemls.'Fa'rzﬁinﬁ systémé' research must be recognized
s but one important element in a coordinated strategy for rural development.
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