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- Farming Systems Research: Issues in
Research Strategy and Technology Design

-Derek Byeﬂee Larry Harrmgton, and Donald L.- kaelmann- .

Since 1978, when several publications (e.gi; CGIAR, Norman) drew attentiom
to Farming Systems Research (FSR), interest in FSR has increased dramatically. - This is
reflected in a growing number of: publications and workshops on the theme and a sharp
increase in the commitment of resources to its: ‘implementation. in developing countries
(Byerlee et al.; Zandstra et al.; Shaner, Philipp, Schmehl). At the same time. there are
rising expectations about FSR’s contribution to the effectiveness of agricultural research. .
While sharing this sense of optimism, we are concerned about the real possibility that,
expectations may be disappointed by hesitant, ponderons, and unfocused efforts.

The term “farming systéms research” has been applied to a- wide variety of

activities. In its broadcast sense, FSR ‘is any research that views the farm ‘in a holistic
manner and considers: interactions in the system (CGIAR). As such, “there.is little activity:

" concerned with agricultural and raral development which ‘cannot claim some relationship

with FSR, however tenuous” (Gilbert, Norman, Winch, p. 31). This explicit recognition
of the importance of interactions in the farmmg system We wnll define as the farmmg'
systems perspective :(FSP). . ey . et

' Research with a farmmg systems perspectnve can have various objectives tani[itg
from mereasmg’ ‘the’ body of knowledge gbout farmmg systems to solving specific problems
in the’ farming system. Expectations are highest in its problem—solvmg role’ where the
aim is to increase productivity of the farming system by generating new ‘technologies
appmprhte for farmers. This. research s often: faither divided . into -lodation-specific:
research with a short—run objective of - developing improved techmologies -for a target
group of farmers and research conducted with a longer time perspective to  overcome
‘major, Widespread comstraints-in farming™systems. - We will -argue: that these two ‘ap~

" proaches are part of an integrated research system in which area-speclflc research prondes

the basis for defining longer-term research prlontles : Y

Further confusion is caused by the fact that farming systems. research i is often
defined in terms of a specific me‘thodology. on—farm reeearch wh'ere ‘farmers are “fn=
volved in 1dent1fy1ng potential technological improvements that- are ‘then tested under
their conditions. On farm research, however, need mot: 'be based on -a farming systems
perspective while research on- experiment stations - -sometimes is. Hence, it is. useful to-
distinguish between concept:{FSP) end method (the conduct of research with farmer in
volvement at each stage). o ' : S :

In’ this paper, we discuss that subset of FSR which has the following charac=
tenstrcr (a) It aims to generate technology to - increas¢ resource productivity for ar

"‘ldentlfxed group of farmers, espec:ally in the short term. () It is conceptually ‘based on

a farmmg systems perspective (c) It uses on-farm research methods. We shall-refer to

N T AR

research wnh these charactenstlcs as on—farm research w1th a farmmg systems perspectxve
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(OFR/FSP). Taking the viewpoint of natronal agrleultnral research programs, we argue
that this specific subset of research actrvmes should recerve prlorrty in efforts to improve
the effectiveness of agricultural research 'We then highlight metbodological issues in
OFR/FSP, especially ‘those most relevant to agricultural economists. The review is. by no
means complete but rather emphasizes problems encountered by natronal rescarch programs
concentrating on crop enterprises .(Bernsten).

Research Strategy in National Programs . > T
The Need for a Farming Systems Perspective :

- Many small farmers in developing.countries make decisions in an environment
that leads to complex farming systems.” ‘Some of the most important elements leadmg
to this complexity are : :

(a) a long growing season, especially in. tropical areas, whreh increases the
range of -potential crops and the possibiliti¢s of multiple cropping, including intercropping:

(b) unreliable input and output markets. uncertain climate, and low farm
incomes, which increase the importance of risk in farmer decisions: '

(c) farm households that tend to consume what -they produce because of high
marketing margins and price variability, contributing several -additional elements to the
_objective function, such as production of preferred foods and a balanced- seasonal distri—
bution of food supplies:

(d) family labor as an rmportant factor share (overall low produetlvrty of
labor combined with seasonal labor shortages often bemg an important influence on the
farmmg system);

. (e) resources employed by the farm household which often exhrbrt considerable
heterogeneity, even within the household (e.g, land may. be differentiated by quahty,g or
labor is provided by males, females, and ehrldren)

. These considerations make for complex farmmg systems with.a wrde range. of
en_t.erpnses and even a range of production practices for a given enterprise; such as the
use of more than one variety or planting date for a crop. Complexity in most cases
results from (a) direct. physical interactions between production activities:.generated: by:
intercropping and crop rotation practices, () competition and complementarity: in resourcg,
use between different production activities, and (¢) the multiple objective:fanction of the
farm household. These mteractrons, from both blologrcal and socioeconomic sources,
underlic the need for a farming sysrems perspective: and a multrdrscrplrnary approach -in
research on improved technology.

The Role of On—Farm Research Methods :

Small farmers in-some developing countries have not adopted technologies
recommended by resecarch programs. often because ‘these technologies are not consistent
with their circumstances. Traditionally organized along disciplinary .or commodity lines
and without involvement of social scientists, agrrcullural research frequently has lacked
an FSP. Moreover. this research typically has been conducted on research stations under

y Althongh we emphaslze small farmers in this paper, we feel that OFR/FSP also ‘has

lubstanual value in commercral agriculture. Pay—offs may, however, be less because of less complex

farming systems and because commercial farmers. rmy already have considerable influence -on research
decisions. IR
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conditions that are not represcntanve of farmers frelds and with little or no farmer

. iamlvemem. o he '

, On- £arm research methode offer an opportumty to overcome. theee deficiencies
because direct. commumcatron of ‘a. multidisciplinary research team with farmers. mctease;
.undmtandrng of the farmers’ decision-making environment and enables- identification .of
technologrcal -alternatives more -consistent. with that enwronment.s’ Finally, experiments
vnder farm condmons add assurance that. resultrng technologres wrll meet farmers’. .meeds,

‘Indeed, a program of OFR/FSP can be seen as central to the research system
(see figure 1). Rescarch with a longerterm perspective, usualy conducted om experiment
stations, can be closely tunded to: farmer problems identified in. on-farm - research,
Rescarch and extension can be:‘integrated, particularly in the verification and demon—
stration of technological components ' (Palmer, Violic, Kocher). Finally,  an integrated
research—extension system is part of :@ wider policy environment. Policy goals can guide
selection of target groups of farmers for the research program. On-farm reseatéhers with
a first-hand understanding. of farming -systems and knowledge of ‘biological. responses to
alternative practices under farmer goaditions are in a unique position to identify - policy
constramts and promote changes in. the polrcy envrronment to complement technological
change.

The reorientation of an agrrcultural research system so that it is flrmly based
on OFR/FSP requires changes in research structures, organization and incentives (e.g;;
see Moscardr et al) Moreover, programs must be established ‘within existing scarce .
research resources by researchers with htrle practrce in applymg on—farm research
methods or a- farmrng systems pei'spectrve. Hence, methods used in OFR/FSP must be
effrcrent in terms of . resources, especially human resources, but also financial 1esources
and data processmg faci[mes. (To some extent the increasing availability of micro~
computers will help ovércome the constraint on data processmg) Moreover, these programs
initially tend to have only the partial support of research administrators, so convincing -
results are needed early ‘in research programs to ‘ensure continuation -and full rntegratron
into the research system.

24 In this peper, teehnq!ogy refers to the totality of _practices .used to fjroduee 8 .crop, . while
a technological alternative: is. a. specific practice .or input, such as a specific weed control method,

Research abssN f“ﬁgg . "Co -
" Priotities - e ARCH. | Policy Constraints
LONGER o WITH Fsp - | L obey Cons > POLICY
ONGER | . p— "{ ENVIRON
RESEARCH | : MENT
STATIONS) | =» -~ a < ’

New Technological | EXTENSION Policy
Components . Objectives

Source: Adapted from Byerlee. Collinson et al and Palmer. Violic. and Kocher

Figure 1. Overview of an iIntegrated reeeorch program,

Y ’ Resea.rehers are often: .faced wrth the dilemma about which policy—related variables to
eonsider variable and which to consrder fixed. _For example, if a promising technologrcal alternaﬁve
is dependent on an input: not available to farmers, - researchers may want to direct attention to
providing information to policy makers on the benefits of making the .input available,
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Au: Efficient Strategy for OFR/FSP R T Boom ¥edioomeo il
There is a potentially serious inconsistency between our advocacy of a fanmﬁg
systems perspective as a holistic view of ‘an-ofteti ‘complex farming system® and the use
_of -research methods ‘which: are cost’ efféctive and etfiphasize rapid results.- Howev 2§ 'mﬂ
farmers with capital searcity, risk avoidance objectives, and a cautious learning
rarely make drastic changes in their farming system. Rather, they proceed ina step-wise
manner to adopt one -and - sometimes two new inputs or “practices at a time¥ Hence,
because of resource constraints of both national: programs and: their farmer clientele, an
gfficient research strategy -should focus on a very: few-perhaps two to four—research
opportunities that offer potential to increase resource ' productivity. in,fa way acceptable
to farmers. The identification of these research opportunities and their development into
technologies acceptable to farmers can and. should be done using & farming systems
perspective.¥ However, an OFR/FSP. program should not_seek as an immediate objective
the development of completely new farming systems since.farmers rarely -adopt farming -
systems (Collinson 1981).” Rather; in the long run, a new farming system mtay evolve as
the result of a series of discrete: changes to the ex:sting system. -«

OFR/FSP programs are most effi ciently 1mpleniented for 1dent1f1ed strata or
relatively homogenous groups of farmers. The essential criterion for drstmgmshmg strata
is the extent to which final technological recommendations are ‘affected. Hence, we have
proposed” the ‘concept of ‘a - récommendation domain (RD) as a group of farmers with
roughly similar practices and circumstances' for ‘whom’ a* given recommendation will be
broadly appropriate. It is a stratification of farmers, not ‘area; farmers, not fields, make
decisions on technology. Socvoeconomrc cntena ay be just as 1mportant as agrochmatic
variables in delmeatmg domains. Thus, resulting domains are ‘often not ‘amenable. to
geographical mappmg ‘because farmers of dlfferent domams may be mterspersed in_a
given area. ‘ , A

. OFR/FSP programs rarely have sufﬁcrent resources - 1mme&1ately 10 - cover all
RDs. Rather, initial research will focus on those domains that conform to policy ob pctlves,
guch as increased food production or ‘reducing rural income d:spar:tres as well as those
offeting a-good probability of demonstrating success in’ ‘the short “term. These RDs can
then act as building blocks for training additional personnel in OFR/FSP and convmcmg-
research admmlstrators of the value of the approach

55 1t is sometimes. assumed that OFR/FSP c’an m‘ake . significant gaian;byiva: reallocation of
existing resources, such as changmg plant spacing or extra webding, -without i lucing new inputs
to the system. We believe this is an exeeptmnn case.and -in fact tscontrax'y to 'th!s 'systems perspectwa

of a rational farmer.

4 Thls ‘process will often resuit in rwearch opportumues bemg related largely to ope crop in
the system, usually a major resource user. Many programs also have mandates for research on a
specific crop, 8o ‘researchers can “select: teglons with High pmbabrmy “that research ofi that crop wdl
increase system productivity. AR : : L o

¥ Development. of new farming ‘systems may be- appropriate ‘where - there is- ‘a -drastic™ cham
in the farmers’ external enivironment, ‘$uchk’ as tiié«introduetlon‘of irrigation or a colonizatron program.
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Selectéd Issues in Data Colhctm and 'remoxogy Design . '
Economic Principles in:Data Collection-

A program. of OFR/FSR-can be- regarded as.a process of generatmg infmtﬁm
for particular users. Farm surveys are undertaken to provide information’ to" técas

experiments which, in turn, provide information fon making recommendations to farmers. ,

The desxgn of an efﬂclent data co {_ﬁgnﬂsgrategy can be guided by common prmmplu
of the economics. of mfoxmauon, mc,lndmg he. following: H

(a) Infommuon on some variables will have . relatwely more value to tﬁe
user, and this justifies: allocatlng more resou:ces to abtam better- mformatlon on these

variables, : ffit e pr e es e s : SR

(b) Users of 1nformatzon have tlme ptefetence functions that discount ‘the
value of future information relative te present information. :

(c) There' are diminishing returns to ' additional mformauon on speclﬁc

variables that must be balaneed agamst mcreasmg cOsts;” both in’ Tesources (e.g., a larger

sample sm) and -time;

“(d) An- i-:fﬁcient process employs a sequential decision strategy in which mfor-
mation available at one point in time is used to make decisions on whether, how -much

and what type of information should be generated in the future.

R

The ovexall data collection -strategy -therefore should be a sequennal ‘Procéss
that begins with: :obtaining, quickly and cheaply, some information on the varjables.

- needed for an mifjalrunderstandms of the farming syseem, This mﬁermatmn is then used

_.to guide further data collection on. fewer,. more. Jdmportant-variables. Finally,- the - process
Iocm on:those few variables related "to key research - opportutiitios, to - ﬂennfy and
prescreen - technological: alternatives for - -inclusion in -experiments."At each’ stage, * the
value of . additional information is judged: -against -its costse mc&a&mg the opportunnty
cost of time spent gathering additional- mformatnon. S SRR

Choice of Data Collection Techmqucs '

A data collection strategy’ may consxst of one or more data collection tech—-
mques, each defined by speclflc charactenstlcs. Our expenence indicates that an effxclene
data collection stra.tegy begins . thh coﬂeetmn of secondary mformatmn and is then
followed by an explorﬁtory survey : a venﬁcatlon survey, and on-farm experiments with

' _ charaetensucs shown in table LIt |s‘ a sequentxal ptocess in which mformauon bec ﬁn 3

~more detailed and focused at each subsequent step in the process.

‘We increasingly depend on the exploratory survey to understand the farmmg
system rapidly and identify key research priorities. The essential characteristics of this

technique are its relatively unst{uctured approach and_ the high degree of researcher -

pattlexpauon in field interviews and observatmns (see table 1, also Collinson 1981, and.
Hildebrand). A multidisciplinary team of reseatchers 1nterv1ews farmers in an informal
and iterative manner, guided by a systems perspective of farmer decision making and
"oriented by a list of ‘topic themes. Meanwhxle, the biological dimensions of crop or
llvestock productxon are observed in farmers fields. The whole survey is nsually ‘com-- .
pleted m two to three weeks m a glven recommendauon domain, g

The exploxatory survey is itself a sequential technique.- Informatmn is analyzed

and evaluated on a dtuly basis by the research team to make decisions on further data ]

-~
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collection. Initially, researchers try to obtam a troad description and understanding of
the farming system. They then focus on research opportunmes for mcreasmg productivity
and, finally, the assessment of posslble techno%ogtcal altemanvei to be included in on-f arm‘
experiments. _ . :

A major issue- in using - the explotatory survey is'the extent to whwh it
provides sufficient quantitative information. Formal statistical testing of hypotheses is.
_ limited, because a random sampling method is not used and because sample size is often
_ small, since researchers themselves do the interviewing. However, where wvariability in the
study area is not high, this sampling error is often less than the measurement error
encountered when enumerators are used to admmtster questionnaires to a larger randomly
chosen sample. S :
Quantitative mformatmn also may be uscful in conveying conclusions to_othet.
users. However, given that the main users of the information are the researchers them—

selves, for planning their experimental program; the need for quantitative data is greatly

reduced. Nonetheless, if the research team wishes to convey information to other - users,
such as experiment station researchers or policy makers, quantltatwe data often will be
more effective,

'l‘nble‘ 1. Characteristics of Data Collection Techniqués Usually Employed by CIMMYT

e

. Typeﬂ Data Coﬂgetipn ~Techniqﬂe'

Characteristic : — - "
S - Explmjatory Survey . - Verification Survey On-Farm Experiments

Nnmbet“ of vati— Initially very large, but Small, focusing only Very-small—includes two

ables included narrowing as the - on key .variables . to four priority factors
survey proceeds and . determined in the = identified in the farmer
as accumulated data exploratory survey to . surveys. -
is analyzed daily. _ be important for

. . 7 technology design.
Degree of struc—  Relatively unstruc— = Structured question—  Structured use of com—

ture tured, with questions  naire is used with mon experimental de-
formulated specifi— specific questions signs.
cally for each inter—  asked in a given S
view, depending on  sequence ; exploratory o o
accumulated informa— survey results used to '
tion -and the parti— formulate relevant
. - cular farmer; questions. ‘ _ 4
Researcher field Researchers conduct ~ Enumerators often ~ Researchers conduct and
participation interviews and record employed to con- - observe experiments. '

and analyze date. -~ duct interviews
~ * " under researcher
E : ' - field supervision.

Extent of multi- Very high, with tech< Questionnaire designed Expe;imems designed by

disciplinary nical and social scien— by multidisciplinary multidisciplinary “teant,
cooperation tist working as a team.. -team but implemented  but: implemented by
' S .~ . by economist. " agrouomlst.

-
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TYPG of Data Co]]ectlon Technrque'

Characteristic

Exploratory Survey Verification Survey -

On—Farm Expenments

Degree of observa— Includes observation - Usually based only on

tion of farmers’ fields and - interviews, sometimes =~

Crop responses are. dia— ;
-vectly observed and .

- Degree of quan—

practices, especially - with field observation
biological dimensions  of a speeial( problem, o
of crop productron. - R g

Usually only: one. vrsrt to each farmer. - Multiple vmtsto ob«-

measured.

Frequency of data

. collection serve expejgments -and
. . farmer- practices -and -
. conduct informal far—
o 7 B . mer interviews.
Emphasizes qualitative data, but with suffi— - Quantification of yield

response to -technologi~
cal alternatives.
Selection of representa--
- tive farmers based on
verification survey. Re-—

tification of .  cient guantitative measurements to prescreen
variables technological alternatives.

Estimation of con— Only subjective con—~ Random sample allows-

fidence intervals fidence intervals = - formal statistical test.

on variables or  possible. Random

hypotheses sampling not used. - plication in and across
o but efforts -made to sites - allows . statistical

sample ‘variation, - - o testss

® The use of information from secondary sources is also important but not included here.’

For these reasons, We generally recommend that an exploratory survey be followed
by a well-focused “verification” survey using a short, structured questionnaire (some—
times only one to two pages long) and a random sample (see table l) “Following our
principle of sequential data: gathermg, thrs decision should be made on the ‘basis of the
results of the exploratory survey. In our experrence, ‘the verrficatron survey ‘has not
significantly changed our eonclusrons on. the broad outﬁne of' an experrmental program -
By allowing formal testing of hypotheses, however, it .does provrde greater confidence in -
these conclusions. This is especially so in selection of recommendatron domams in target
areas with considerable variability in agroclimatic factors and farmer type and in_ quanti—
fymg the characteristics of a representative farmer for each domam. ‘Note that even in.
the verification survey, the emphasis is on a low cost- method that %ovrdes rnformatron

_ and analysis m a fow weeks

A further important issue in the collection of quanutstrve ml‘ormatron is. the
role-of multiple—visit surveys. over a cropping cycle or year to collect data for labor:
inputs and outputs by crop. . We argue in the next section that detailed labor data are:
needed only on changes in labor inputs associated with the introduction of a new tech—
nological alternative. Likewise, one of the major purposes of on-farm experiments is to’
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" obiain accurate output mformatron. Hence, ‘there is lnttle Justrfxcatmn for ‘conducting &~
.data—intensive,.: multiple-visit - survey " before. begmnmg experrmentanon ‘Such: a_survey

might be conducted ‘with farmer cooperators in the experimental stage (e g., Hildebrand), ;
but even here we emphisize participant observation techniques in Which researchers‘ ="
formally interview collaborating farmers and. their neighbors on each visit to the-experi--
ment to obtain, over time, a.better understaxxdmgef the farmmg system (Tripp). '

Technology Design

Possibly the area where methodology is' least developed is in the us of infor—
mation on farmer circumstances to select the technological alternatives for experimenta—
_ion. ' Technology design ‘consists of identifying. important opportunities andthen pre=-
‘screeening- teehnologrcal alternatives for each research opportumty in light of farmer cir-
oumstanees. i :

‘Various approaches have been used to identify major avenues for research

Some programs focus on system interactions, some on resource constraints. and some look

for enterprises with low returns to particular factors. However, increases in productivity -

will require the introduction of new inputs, new. practices or -new crops to increase yields,

reduce costs or-risks, or increase cropping intensity. - Hence, in the:final analysis, it is
necessary to focus en identifying possible - leverage points for blologml _research. These
suggest research- opportunities which, in turn, give rise to hypotheses about. experimental
treatments. Each treatment is-then screened for -suitability against the background of
farmer circumstances, emphasizing -system interactions, input availability, and risk- and S
profit considerations .in identifying priority research opportunities.  This process is best =
begun in the exploratory survey where the multidisciplinary team, through informal con— -~
versations with farmers and merchants along thh fxeld observatrons, can formulate rapidly oy
and mformally test hypotheses. e T R

We have argued that (a) exrstrng farmmg systems nsually reflect a rational

use of resources given farmers’ objectives and experlences, and (b) a research strategy

. should introduce changes to this farming system in a step—wrse manner. Hence, screen—

" ing’ of technological alternatives need only focus on changes in key system wanables
rather than modehng of the whole farmmg system. ‘

In our experience, checks on the appropnateness to farmer crrcumstances of a
grven set of technologrcal altetnauves can be performed best by constructmg a sxmple
matrix with the technological alternatnves on one axis and important system vanables
identified in the exploratory survey on the other. These system variables mlght mclude
profrtahility, risk, labor use in the peak season, food supplies im'the “hungry” season,
or cash expenditures, ' Bftef quailtanve or quantttatrve statements on the impacts ‘of each
dlternative on each variable from the body 6f the matrix. With this matrix the researcher
can usually Judge the few treatments that offer:the highest probabrhty for- rnereasmg pro<
ductivity and being accepted by the farmers.

‘Partial budgeting of changes in costs and returns is a useful tool for quantxfy-
ing the effect of a technological-alternative on  profitability. - It avoids the need to mea—
sure profitability in each enterprise or for: the whole system. - Whole farm - models,; such .

as those based on linear programming, are normally not necessary for this task. and: i m-.
deed are usually not surtable grven the ttme and skill constraints of a- loeal fxeld researeh
team, - e . I ey
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FSR FamManagementBeweh andthe’l‘raininzofi:conomises

: G'rven out’ drSclpImary trammg, there is-a natural tenﬂency for ‘economists’ t6
eniploy a farm management- approach -in OFR/FSR. ' We believe that quite a different
approach is needed. Current farm managément texts emphasize the use of input—output
information to improve resource alloeatror; withia the farm, especially the companson of
the profxtabrlilty f alternative . erprises.® In much OFRfFSP we are. interes
in developmg nnp Ved" technologxes for fafmers on the basrs of an understana :
current farmmg systems We have argued that such an understanding requires a much
broader systems perspective that integrates biological dimensions of production, hetero—-
geneity, m resources, risk factors, and the reIatlonshrp of production and c0ﬂsumptron :
decisions. Furthermore we have stressed ‘thaf this understandmg is Best” obtained | by “direct
researcher farmer contact in the field. Tn contrast, the farm management approach’ relegates

_ the understanding of the farmrng system to ex post data ana]ysrs through - whole faml

modeling.

Data coIlectnon techniques developed for farm management researeh . are." elso :
of limited applicability in OFR/FSR. Data are obtained from structured questionnaires
aﬂmmistered by enumerators, often in frequent vmts, with quéetrons gmded by an input—
output’ framework. The cost of this information i§ often high, and: analysis is frequently

“delayed by bottlenecks in data processing so that timeliness is. sacrificed. Moreover, .the
- valye of the information obtained may be relatively low in a program almed at generatmg

{'proved teehnologres For example, when seasonal labor is a constraint, researchers can
ain a good understandmg of the 1mphcatrons of this consiramf for’ mtrodncing néw
roologicdl alternatives bfy’ésﬁn"g”‘fan‘rfefs about {heﬂ* peréeptions -of busy periods;” the
operntnone performed--in these perrods, “those that ‘are) not-performed in a timely manner,
and :the_availability ‘of outside labor - _sources-or. laborsaving techniques. This type of
information, combined with field observatmns that look for problems- reflecting a labor
shortage, e.g., late planting or untimely weedmg, prov1de better information for technology
than will analysrs of detailed labor flow data. .

Hence, ohe of the majorvco‘nstraurts to effective participation of economists in
programs of OFR/FSP will be their training. Training of economists needs to emphasize

(@) a much broader systems perspective on farmer decisions - than is provided by- current .

farm management. and: rproduetron economics approaches, (b).an -acquaintance with biologi—
cal issues in plant rowth .and aninral husbandry, and (0 krlowledge of farm survey
meéthods’ mcludmg mformal approaches. Thrs training, whether in the unu?ersity or a're—
search institution, fust  bé oriented strOngly to field work that emphasize direct interaction
with farmers and technical” sclentists-anid thé - deve%opment of skills necessary -fot farmef
intervxewmg and participant observation. - - - L b s

Conclusions
Lo The rmportance of broad-—based technologwal change in agncnlture for

pmmotmg rural development and welfare, and the -need :to :explore “bottom—up-farmer-—

ﬁrst” means of achieving thrs change, is ample Justxflcatwn for the current interest m,
farmmg systems research However, the varrety of actmues currently bemg COnd“uc

Johmon has ‘argued that farm management -approaches:of :an earlier permd in.the- U8, ‘lﬁ\'e
pnrallela with the current FSP in research. O .
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the name of FSR is causing substantial confusion. and, unless clarified, will:lcad: to
disenchantment ‘with the_approach among donor _agencies and reséarch administrators.
. We have argued here from the perspective: of national research programs: that
the main objective -of farming systems research should -be:to help solve ‘the problem: of
increasrng productivity: of the farrmng iystem through on=farm- research whrcli"reeogmzu

inmortant interactions in the farming system, Of course, variation in 1esources and'
maturity of national programs and in farmrng systems Justtfres some differences rn
approach. However, we consider that a carefui specrfrcatron of rescarch obJectrves wrthm
the available resources and time frame and a cntrcal examination of information needs
at each step of the way should lead to a convergence of research strategres and methods

being employed in the. name of farming systems rescarch, The scarce resource srtuetrcn

of national programs and the established step—wise adoption behavior of farmers lead -

us to conclude that such research should be highly focused on only a few ‘priority
research opportunities in the system. ” _

The need to develop efficient research mcthodologres should be a natural
concern of economists. Unfortunately. economists have been among the worst offenders
in promoting long, detailed, and unfocused studies. of. the farmiog syotoma ‘The gconomntist
potentially can ‘play an rmportant role ‘in hielping to’ -understand farming systems and in
identifying research opportunrtres, but the objectlve should be to establish an on—t‘arm
experrmental program quickly. The conventronal tools of our trade based on standard
farm- management technrques have limited relevance in this role. As an alternatrve, we
have proposed that:data collection be designed: as. a sequential. prccess, with information
becoming ‘more detailed and focused at each subsequent step in the process. Active field
participation of researchers and mformal contacts with farmers are also lmportant elements |
of the strategy. Research. opportumtres are rdentrfred and screened through the. researchers
first-hand understandmg of the farmers envrronment .and the use .of simple tools to
_evaluate changes in the system rather than by wh,ole farm modeling.

As measured by farmer acceptance of technological componets ~dev‘eloped in
OFR/FSP programs, successful tesults are begmnmg to emerge (see M0scardr et al,
Martinez and Sain, Hildebrand). Even with more attention to effrcrent research methods,
Bowever, new recommendations do not usually emerge until three years after initiation
of research, and widespread adoption of the technologies generally will not occur before
five years from initiation. An even longer time horizon is more realistic for full-scale
mstrtutronalrzatron to provrde a continuous flow of. benefits over-the- leng term. Hence,
donor agencies and researchAleaders must have realistic' ‘expectations about "OFR/FSP.
However, agricultural research is by nature a long-term ‘investrr'rent and -OFRIFSl;
offers not only the opportumty for relatively quick. pay—offs ‘and a contmurng flow of

research .output but also the potential to focus the: enttre reseasch system more ol‘osely -
on the nceds of the farmer. . '
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