. Farming Systems Research .and Development :
Guidelines for Developing Comﬂes
W W Shaner, P. F Phrhpp, and W. R Schmehl

EXECU’IIVE SUMMARY

This book provides guidelines for: farming. systems research and development
(FSR&D) as ‘applied . to condmons in developmg countries. . . The purpose of the guide—
lines is to assist national ‘governments mterested in helping poor farmers-primarily small-
scale farmers with limited resources. Therefore, ;he guidelines discuss the nature of B8R
&D, processes and methodologies appropriate for various conditions, and. alternative
meang for implementation. Because most of the applred work in FSR&D has been with

cropping systeins, this book of guidelines’ emphasrzes ctopping systems research. By syn—

thesizing implemented and successful approaches, these guldelmes have a strongly apphed
orientation. :

As a synopsis of the principal features of the guidelines, this executive sum—
mary is intended for those who wish a quick review of- FSR&D’s principal features. This
summary contains brief sections on the background of FSRED, its nature and actwltres,

issues of implementation, and the cOntents of thrs book.” ' g

1.1 BACKGROUND
Consrderable attention is currently being grven to improving the lot of small
farmers in developmg countries. An 1mportant way of helping them is through agricul-

tural research, extension, and related programs speclfre to_their- needs. A better approach

for such efforts became necessary because farmers’ condmen were not unprovmg adequately.
Research and development programs had often been undertaken without having small
farmers in mind or without knowmg ‘much about’ them. In contrast the FSR&D ap-
proach starts and ends with small farmers and thereby focuses specifically on their con—
dition and aspirations.

While much of FSR&D has been dlrected toward farmers with limited resources,
the approach has relevance for improving agrrcultural research and. development in general
Some argue FSR&D is smrply a modlfted versron of farm management that has been
merit, the" general feehng among those actively engaged in FSR&D is that" FSR&D is
new—at least as applied toi“the needs -of -small farmers in developing - countriés. Theé
accomplishments of some national ‘and‘international research organizations support the
contention that improved technologies can be designed for and will be adopted by small
farmers.

1.2 NATURE OF FSR&D : :

A common thread among alternative approaches to FSR&D is the selection of
relatively uniform sets of conditions for conducting research and implementing change.
FSR&D allows researchers to (1) both intensively investigate the individual conditions of
small farmers and (2) make an impact on large numbers of farmers. "This result is
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accomplished . by seleoting reasonably uniform physical, blologlcal -and socioeconomic
enmonments, -where - fatmers cropping and livestock patterns: and management -practices
are similar. Improved technologies developed for farmers in these research areas are
expected to be applicable to farmers operating elsewhere under similar conditions.
The FSR&D approach typtcally uses 1nterd1sc1plmary teams, whose composition
varies according to the tesk. erld teams conduct on—farm research and are aided by (1)
dtsclphnary specialists in the physmal biological, and socnal sciences who may operate
out of regional or national headquarters or expenment stations. (2) extension specialists,
and (3) others concerned with agncultutal productton. ,
'Tosether. they stady B *
D physxcal conditions snch as ramfall temperatures and land forms
- [J biological factors such as production potential and pest problems
[0 socioeconomic conditions such as the size and nature of landholdings,
- farmer and commmty mistbms, markets, and’ local services
(] the farmmg system.

The farmmg system is the complex arrangement of soils, water sources, crops,
ltvestock labor, and other IesourCes and charactenstxcs within an environmental setting
that the farm tamily manages in accordance with its preferences, capabilities, and avai-
lable technologies. Farmers manage the household’s resources involved An the production
of crops, hvestock, ana nonagncultural commodmes (e.g., handtcrafts), and’ may also
carn ‘income oli' the farm. . _

Farms are classified accordmg to major. charactenstlcs-eg grazing systeims,
pennanent culuvation on rain— fed land, or irrigated farming — and the environment- e.g.,
agroclunauic zome, sous, and terrain. Researchers classify farms according to the area,
the needs ot lne siuay, and the available mfo:matlon.

FSR&D focuses on the mterdependencles among the components under  the
farmers’ comurol, and between these components and the physwal biological, and socio—

economic environments. Also, FSR&D identifies and generates improved technologles and
adapis, tesis, and pmmetes thém.’

“‘The various productlon actwmcs are subsystems of the whole farmmg system.
For exambple, crop producuon 1s a subsystem of the whole farm and is, in turn, made
up of individual cropping activities. The study of a cropping system comprises every—
thing required for the production of. one or more crops, including interactions between
ditferent crops. More specifically, research on cropping systems concentrates on .-

crops and eroppmg patterns S :

alternative management practices in dsfferent environments

interactions between crops . e e
interactions between crops and other enterpnses ’ A

interactions between the household and envuonmen,tal t‘actors bcyond the
household’s control.

A similar descnptton could be gtven for ltvestock systems research
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Thus, FSR&D can be sumimarized as being farmer-based, problem solvmg"*;

compreliensive, interdisciplinary, complementary, iterative, dynamic, and responsrble to
aocmy. The approach is :

{0 farmer-based because FSR&D teams pay attention to farmers’ conditions
and integrate farmers into the research and development process. _

{0 probiem solving in that FSR&D teams seek researchable problems and
opportunities to guide research and to -identify ways for making local
services and national policies more attuned to the farmers’ needs

O comprehensive in that FSR&D teams consider the whole farming activity k

(consumption as well as production) to learn how to improve the farmers’
output and welfare, to identify the flexibilities for chage in the environ-

ment, and to evaluate the results in terms of both farmers ‘and society’s

interests

[J interdisciplinary in .that researchers and extension staff wrth different
disciplinary backgrounds work with farmers in identifying problems and
opportunities, searching for solutions, and implementing the results

O complementary because it offers a means for usmg the outputs of other
research and development orgamzatlons and for giving dlrectlon to others’
work

[ iterative in that FSR&D teams use the results from research to improve

-their understanding of the system and to design subsequent research and
implementation approaches

] dynamic in that oftentimes FSR&D teams introduce relatively modest
changes in the farmers’ condmons first and the favorable results encourage
more significant changes later

O responsible to society in that FSR&D teams keep the long-run interests of

*‘the general public—both" present and fature-in mind as well as those of the
farming groups 1mmed1ate1y affected .

While much "of the above is true of other forms ot' agncultural researeh
and development programs, the combmatxon of these factors dlstlngulshes FSR&D from
othier ‘approaches. Even more, FSR&D is systems oriented in that the researchers study
the farmers’ conditions at the outset, kéép thése condltrons m mind aurmg research and
implementation, and use their knowledge of these conditions in evaluating the results. In
this sense, FSR&D departs from reductionism, which is an approach that breaks the
whole into parts and studies them more or less independently. Furthermore, FSR&D uses
acceptance by the whole family as its key measure of- success, rather than some abstract
or narrowly defined criteria of effectiveness.

1.3 FSR&D ACTIVITIES | 7

The approach to FSR&D varies according to the organization’s mandate, which
may be for certain comodities or which may be localized, countrywide, or international.
Approaches also vary by the physical, biological, and socioeconomic characteristics of the
target areas and-groups, as well as by the preferences of FSR&D :administrators and
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researchers. Some approaches-are comprehensive, taking many factors as variable; including
puablic policy; but: more frequently, FSR&D works within existing conditions -or: assumes:
only modest changes in the existing conditions.

The basic FSR&D activities are target and research area selectron, problem
identification and development of a research base, planning on-farm research, on-farm
research and analysis, and extensron of results. Each of these is summarrzed below.

1.3.1 TARGET AND RESEARCH AREA SELECTION ,

Using national and regional objectives, key decision makers-mcludmg those"
from the FSR&D team-select one or more target areas. Then, the. FSR&D team divides
the target area into subareas with relatively uniform characteristics and selects a research
area representative of the selected" subareas. The team continues by choosing’ the target
group—farmers who have common environments and common production patterns and
farming practices. This group of farmers might be those with a particular cropping,
livestock, or mixed (e.g., crops and livestock) pattern; alternatively, the ‘approach could
be based more on environmental conditions. Such classifications are usually adequate for
identifying- problems. and opportunities of sufficient magnitude to justify the research of—
fort. Where practical, the FSR&D team tries to apply the research results to farmers
-operating under similar conditions beyond the target area.

1.3.2. PROBLEM IDENTIFICATION AND DEVELOPMENT OF A RESEARCH ‘BASE"

The FSR&D team identifies and ranks problems and opportunities according
to such criteria as the short-run and long-run significance to the farmers and society,
availability of suitable or potentially suitable technologles, and case - of implementation.
Besides ideas arising out of the previous activity, the team commonly - identifies probiems
and opportunities through quick reconnaissance surveys of the area. The study- of livestock
systems tends to take longer and may involve aerial photography, satellite . imagery of
rangelands, and monitoring of development programs to learn how herding societies
function over trmeEA subject with considerable and yet untapped potential is research
on mixed farming systems in which the researchers consxder the influence of crops and
livestock on each other, - - ,
. In the process of identifying problems and opportumtles, the team gaias
considerable knowledge about the area. This knowledge and the collected data form the

, initial research base for developing improved technologles for the area’s small farmers.

1.3.3. PLANNING ON-FARM RESEARCH

Once the FSR&D team has-identified and ranked problems and opportumtres,‘
gathered preliminary data, and set out hypotheses, it plans. the. on—d‘arm research  .ac-—:
tivities. Early in the process, the team needs to decide the extent to whxch .the farmers’
envrronment can be changed. For the most part, the team takes resource avallabllrty.
support services, and government policy about as they are. But, an important part of
FSR&D is to identify where and how much change of “this type-is possible. Given an
understanding of this, the team then considers opportunities for improving farmers’
conditions. .
On-farm research emphasxzes alternative croppmg and hvestock pattcrns,
mandgement practices, and othér activities of the farm household. The team” ‘incorporates
the farmers’ conditions into the design procedures by working closely with farmers.’
The team meets with farmers in their fields and learns farmers’ terms. such as those for
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farmers’ activities and units of measure. Researchers also learn how the farm household-

divides its activities, which- members perform- which activities, who has responsibility - for
~ the different family decisions, who controls which resources, how meinbers tend the

famrly s crops and livestock, and how they market therr surplus production. Farmers, in.

tnrn, take part in the research experrments and evaluate the results. This collaborative
- style calls for mtegratron of experiment station and other research and development
personnel who are specialists in (1) dlscrplmes such as entomology, economics, and soil
conservatron, (2) commodrty topics, such as plant breedmg and cattle production; and
(3) extension. : ,
Furthermore, the team desrgns record keepmg systems, specnal studies, chmattc
monitoring, and surveys to provide additional information about the farmers and their

environment. Often the team initiates recording of farmers’ activities early in the FSR&D-
process to develop a continuing base of information on farmers’ productwe activities
throughout the cropping and livestock seasons. The team uses special studies of selected:

topics, such as cultivauon practices, to heip fill in gaps in its knowledge about the area.-
The team needs intormation on the environment, including climatic data, to help desiga"
research and interpret the results from crop and animal expen'ments. Also, the  team
uses long-run studies of farm housenolds, local conditions, and related topics to provrde
a sound, basis for unoeratanmng the situation and implementing change.

Betore trnauzmg the research ptan, the team evaluates the proposed techno—
logical changes. 1t aoes thus to learn if the resulis are biologically feasible and in the in—

terests of ihe farmers and society. Finally, the team assesses the extent to which local

sypport systems and nauonal policies will accommodate the -new technologies.
1.3.4. ON-FARM RE>MEAKRCH AND ANALYSIS

Most nauonal FoR&D programs emphasize applied research by conducting

much of the researcn on iarmers’ fielas. Ihree types of biological production experiments
are common: researcner—managed irials 10 experiment under farmers’ coaditions where

conirol of the experimenl 13 1mporiani; farmer—managed tests to learn how farmers
respond 10 the suggésied LNProvements; and super—imposed trials to apply. relatively simple.

researcner—mauageu expeiimenis across a range of farmer—managed conditions.

‘Lhe 1esearchers 1miuaie experiments, studies and other activities, and gather

data. Then, they analyze the results in terms of the statistical meaning of - biological

performance, actual —resource ‘requirements,  economic. . and financial feasibrhty, and’
soclocuitural acceptabuuy They estimate the overail xmpacts on both farmers and soclety."

Rescarchers study ‘the acoeptabmty of the expenments ‘to farmers. through observations of

farmers’ acuons, talking with farmers, and ia other ways Finally, the researchers examine:

the opportunities for improving support services and -government policies.
1.3.5 EXTENSION OF RESULTS )

Throughout ‘the research process, the FSR&D team maintains contact wrth,
snpport orgamzatxons in the area. Extension plays an espectally mportant role in the;_

process.. Inputs from extemsion should occur at “all levels of FSR&D-from initially
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identifying areas to the broad implementation of results, FSR&D practitioners ge’nerauy"
récommend that the extension staff be tramed in FSR&D and become regular members
ol' tl:e f’ eld and regional teams.; )

' _ Extendrng the results mvolves multt—locatronal testxng—an activity that spreads
the improved technologres more broadly than the previous on-farm trials and tests..
Multi-locational testing helps define the specific conditions by applying the results on.a
broad scale. In this process, extension agentsnlearn the details of the  technologies and
how to apply them. : : .

Another means of extending research results is through pilot prodnctron
programs-an activity that applies the improved technologies on a scale large enough to
effectively test the area’s support systems. This activity provides further insight into the.
neceds for modifying the technology, altering the support system, or both. - However, the
concgpt of FSR&D is that the derived -technologies should fit the farmers’ ‘and environ—
mental conditions sufficiently well so that few adjustments are needed at this stage.

‘Once these steps have been taken, the country can broadly apply: the’ new
technologies among the groups for whlch they have been desrgned

1.4 ISSUES OF FSR&D IMPLEMENTATION :

' Some of the issues concerning FSR&D implementation relate to the time
required to obtain results, organizational flexrblhty, staffing - requirements, ' training,
FSR&D costs, and governmental support. " P S o

1.4.1 TIMING

The general approach to FSR&D is rapid initiation of on—farm “experiments:
combined with adjustments in the programs direction as results provide feedback. With
adequate planmng—, researchers often start expenments without missing a cfbppmg seasom.
Sonieﬁmes they try exploratory expenments to learn how farmers respond {0 new oppor—
tumtles, at other tlmes, _researchers conduct trials to screen locally available technologres
for their applicability to specific farmers’ conditions. Under favorable conditions, some..
research results may be ready for wrdespread diffusion to farmers within a few seasons.
However, more fundamental changes in farmers cropping patterns and management
practrces normally take longer.

The approach bemg -developed for hvestock systems is an . exceptron For larger
ammals such as cattle, the environment, livestock. systems, and growth stages often re—
quire more careful study than most crops or small animals.

1.4.2. ORGANIZATIONAL FLEXIBILITY .

FSR&D is primarily a modification of existing research amiextensron methods;
therefore, the approach is adaptable to a variety of situations, as illustrated by the
following possibilities. A country can implement FSR&D through a semiautonomous:.
government corporation that has more flexibility in operations, budgeting, and person—
nel management than ministerial research -and development organizations. A country cam
implement FSR&D through a ministry of agriculture if the ministry is résponsible - for:
research and extension. A country can apply FSR&D to the activities of an experiment’
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‘station in which one or .more teams trained in. FSR&D methods work. closely with expen—-
ment station staff. Or, a country can build FSR&D into a project to increase production;
in such a case, FSR&D methods can unprove the efficiency of the overall project.

Each approach has its advantages and disadvantages, so the approach selected
depends on the situation. Here, we emphasnze ‘that ‘FSR&D, whether in whole or in part
can be and has been’ unpfemented“ in a vanety of ways.

t4.3 STAFFING REQUIREMENTS

“FSR&D strongly emphasizes working with farmers in their fields. Tof’the;
extent that this emphasis is new, those currently at research stations or at regional or

national headquarters will require some reorientation. This reorientation includes research
methodology as applied to field conditions and methods for working with the whole farm-
family-male and female, young and old.. .Where appropriate, females may need to be
added to the research and.extension staff..

Howeéver, FSR&D does not - repiag existing research or -extension; rather,- it

builds on the existing base. Consequently; experienced researchers and extension specialists
usually remain in their existing organizations and much of the field staff consists of

young professionals trained speclftcally for FSR&D’s. purposes. Enough senior staff mem-

bers will be needed—whether nationals or expatriates—to guide the younger members of
the staff until they gain adequate experience. . .

One approach is to begin FSR&D acttvmes in one or two regions and after

several yea:s of experience, to choose leaders from these teams when moving to new areas..
Heads of FSR&D programs must also train staff to replace those who perjodically leave:

the program.

1.4.4. TRAINING ,
An early actxvxty when tmplementmgp an FSR&D approach is to train the staff

about the objectives, processes, and methodologles of FSR&D. Training materials will
need to be collected from ongoxng programs clscwhere and augmented by new matenals
appropnate for the country. During this early stage, the International Agucultural
Rescarch Centers (IARCs) and organizations wnth similar activities can be especlally:

helpful.
The prmclpal objecttves of the traunng are to .
J acquaint team members with on-farm techniques
] give them guidance and experience working as an interdisciplinary team
] instill in the team members an enhghtened appreciation’ of small
» farmers as a useful source of information and as valuable partners in
the research and implementation process. ) £
Where members of the FSR&D team are recent graduates, in—service field
training under the guidance of experienced staff is needed.

Initially, program leaders may want to take ‘advanftage of production and

farming systems training at one or more of the IARCs and any regional center specializ—'
ing in applied agricultural research. With such training as a base, in—country training-

programs for both research and extension personnel can then be developed and imple~
mented. Some staff members may be selected and sent abroad for further academic
training. .
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In training, as well as in other aspects of FSR&D programs, national govern—

© ments may waat to consider using expatriate staff experienced in FSR&D. As. the Pro-

gram matures, the expatriates can be phased out gradually; In one case, this occurred.
about six years after the program bcgqg. : -

1.4.5. FSR&D COSTS: : . oo ‘

A discussion on the relative costs of FSR&D centers on expenditures, rates of
adoption, breadth of coverage. This discussion must be general since carefully quantified.
appraisal of FSR&D’s costs, relative to other research and development approaches, “has.
not, to our knowledge, been made. While firm estimates are not available, those closely
associated with FSR&D generally feel that the approach is cost effective.: The reasoning.

follows, - : : co <

The first of the three issues concerns expenditures for facilities and operating
costs. To the extent that FSR&D reduces experiment station activity, costs of expanded.
installations, - operations, .and the accompanying staff will be lowered.  In its place will.
be more work on farmers’ fields- by generally less expensive staff, 'HoWevgr, the field
work requires- increased expenditures for vehicle purchase and maintéhance, field eqﬁip—
ment, perdiem, and incentives. - Overall, the combined initial and recurring costs of”
FSR&D appear 1o be less than the costs of comparable levels of activities on experiment
siations, -when admuinisirators consider the costs of building, staffing, and equipping the:

. stauons, However, such comparisons are of limited value since FSR&D replaces only ‘&

portion of experiment station activities.

The. second 1ssue concerns the generation of new technologies acceptable to
farmers. This t00 18 not a siraightforward issue, because the target group for FSR&D

. is sometimes different from that of general agricultural research. Proponents of FSR&D,

however, point 10 the-high levels of adoption ‘of improved technologies by small farmers
targeted by the FSR&D process, . - = - f - SR BERERS

The third issue centers om the range of applicability of research results..
Opinion ditfers about how widely FSR&D can be applied. Traditional research, by its
nature, often-has general and wide applicability, FSR&D is designed to be more specific,.
but it may also be applicd broadly if the team can identify environmental conditions.
sufficiently wide ranging and target groups in sufficiently large numbers. FSR&D practi—
tioners expect work in -categorizing research ‘areas to eventually make it easier to locate:
situations in -which the mew technologies generated by FSR&D will have broad: appli~
cability. Eventually, the study of environmental gradients will permit a better under—
standing of the relationship between research results and the conditions leading to these:
results, but this latter possibility, especially when speaking of national programs, lies in
the future. "

1.4.6 GOYERNMENTAL SUPPORT -

Because FSR&D concentrates on field activities, the government will need to
take steps to allow team members to effectively carry out this work. Materials for con—
ducting experiments need to be available at appropriate times, otherwise the experiments.
may not be completed. Reliable transportation is essential, especially where the terrain
and weather conditions make travel difficult. The FSR&D team needs adequate servicing
and spare parts for its vehicles. Finally, incentivgs are often required to attract and




252
hold: qu!iﬁed Staff. Ineenttves such as thé recognition of team accomplishments will be

mesded to overcomie the uncertainties of working it 8 new and dift’mnt program und tta :

bardships of living ahd working in remote areas.. w7
FSR&D does not place great demands on the government, but these demamﬁ

must be met to create and maintain the momentum necessary to sustain an effective
FSR&D effort. Where the central or regional organization capnot meet some of the
above requirements, the orgamzatlon should gwe the field teams adequata local autonomy.

15 WHAT THIS BODK OFFERS

. - To rgpeat, this book: .of -guidelines desoubes an approach to. agncultuui
research and development for governments of developing countries interested in improving
the output and welfare of small farmers. We present the FSR&D activities, methods,
and illustrations of various approaches in the main body of this book and elaborate on
these points in the appendnxcs We emphasize cropping systems research because most

'cxpanence lies her; however, we include materials on livestack systems. Systems concepis
are mcludgd but few analytical tools for systems analysis such as simulation or linear

programming are mcluded because. we found: few examples of their use in national FSR&D

Pprograms.

. This. book of guldelmes is for tkose .in the: deVelep‘ing countries who must
decide whether to accept FSR&D and bear the responsibility for its implementatxon Thts
book is also for the expatriate who aids in this process..

In "designing FSR&D activities, administrators must decide on- the approach,
metkods, organization, staffing,.training, and ways to secure technical assistance and
funds, The book should aid such individwals ii making reasoned decisions on these
topics. Because of the diversity ‘of conditions and: the wisdom of allowing those in &
country to make their own decisions, the book does not prescribe how a country - should
implement FSR&D activities.. Instead, the book prysohts general concepts, offers alter—
natives that havo worked in different countnes, .and provides the reader with sources of
additional information.

; In conclusion, undertakmg an:. FSR&D approach that mOdlfleS a more tradi-a-
tional approach to agricultural research presents a considerable challenge to any couatry.
Existing institutions and individuals may feel threatened by the change. - False starts are
possible. St;ll lf the enthumasm ot‘ thosc who have been most active in. the - FSP&D
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