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This manual on the farming systems approach to technology development is based on the
experiences of the authors over the last two decades. Much of the documentation of these
experiences has occurred over the last five years with the production of three sets of
documents on the methodology for undertaking the farming systems research approach.
These were al; follows:

e The production of a farming systems research manual for Botswana [Worman, Norman
et al, 19901 which was first published under the auspices of the Department of
Agricultural Research in the Ministry of Agriculture in Botswana. A slightly revised
edition was later printed in 1992 by courtesy of the Food and Agricultural
Organisation/Swedish International Development Agency (FAO/SIDA) sponsored Farming
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Systems Programme headquartered in Gaborone. Botswana.

e A series of lectures given at Mahalapye Rural Training Centre, Botswana, in May 1992 at
a Fanning Systems Research In-Service Training Course for Research and Extension Staff
in the Ministry of Agriculture

e A series of lectures given as part of a Sustainable Farming Systems Course at the Swedish
University of Agricultural Sciences (SUAS). Uppsala, Sweden in November 1992, which
resulted in a publication [Norman et al, 19941 produced by the FAO/SIDA project with its
headquarters in Gaborone, Botswana.

Therefore, although the authors have been responsible for developing the current manual it
is important to acknowledge the contributions made by many others in producing materials
for the original handbook [Worman, Norman et al, 1990] including S. Bock, A. Caplan, G.
Heinrich, C. Koketso, E. Makhwaje, S. Masikara, and N. Persaud. These materials have been

used extensively in the current primer. Also, D. Baker deserves credit for quite a few of the
ideas developed in the manual.

The authors also wish to express appreciation to the following:

e Dr. Lucas Gakale, Director of Agricultural Research, Ministry of Agriculture, Botswana for
supporting the development of the original handbook.

e Mr. Gustav Boklin, SUAS, who coordinated the course in Uppsala and who encouraged
the publication of a slightly modified version of the lecture notes, and Dr. Bo Gohl and
the Steering Committee of the FAO/SIDA Farming Systems Programme who were
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responsible for the FAO/SIDA publication.
e Dr. Peter Hildebrand and Dr. John Russell, who kindly made available material from a
book they are currently preparing on modified stability (i.e., adaptability) analysis.
e Mr. Lex Roeleveld and colleagues in the Lake Zone FSD team in Tanzania, who specially
prepared one of the case studies in the manual relating to their experiences with farmer
groups.

The intended audience for the material presented in this document is for those who wish to
understand, and harness the power of, the principles of the FSD in the quest for developing
relevant improved technologies for farmers, particularly those who have very limited
resources,

K, H. Friedrich
Chief, Farm Management and Production Economics Service

Agricultural Support Systems Division
March 1995

Begin
1. Introduction
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The farming systems approach to development (FSD) has two inter-related thrusts. One is to
develop an understanding of the farm-household, the environment in which it operates, and
the constraints it faces, together with identifying and testing potential solutions to those
constraints, The second thrust involves the dissemination of the most promising solutions to
other farmhouseholds facing similar problems. This manual primarily concentrates on
procedures useful to FSD personnel in addressing the first of these thrusts, particularly with
respect to designing and developing relevant improved technologies.

The material presented in this manual primarily stems from work undertaken in Botswana
and other countries, mainly in Africa. However, the authors have also benefited greatly from
the experiences of individuals in other parts of the world and have illustrated these
guidelines with examples from the work of others. The manual is divided into four major
parts and a number of chapters within those parts. Briefly, these can be summarised as
follows:

e Part | concentrates on the conceptual framework underlying the FSD approach. Major
sections are devoted to the rationale and philosophy of the approach (Chapter 2), a
description of the general approaches used in implementing FSD (Chapter 3) and a
discussion of some of the key concepts underlying the approach (Chapter 4).

e Part Il discusses the implementation of the FSD approach, with one major section
devoted to the steps involved in its implementation (Chapter 5) and the other to some
of the important operational issues that are involved in its implementation (Chapter 6).
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e Part Ill, the biggest part, deals with methodological issues. It consists of four major
sections relating to an overview of the data collection methods used in implementing
the FSD approach (Chapter 7), followed by a more detailed discussion on survey
(Chapter 8) and trial (Chapter 9) techniques. In Part lll, most of the emphasis is placed
on data collection rather than analysis and evaluation, for which many references are
available, particularly concerning the technical areas. However, the last major section
(Chapter 10) does deal with certain aspects of analysis and evaluation that are less
familiar to those on FSD teams who come from a technical science background.

e Part IV, which consists of the appendices, has three components. Appendix A | provides
a list of references relating to the methodology and implementation of the FSD
approach. This list is divided into two parts, The first part consists of those cited in the
text, However, because this is not an exhaustive list of papers on FSD. the second part
consists of other useful references, not cited in the text, to provide a foundation on
which the reader can build a more in-depth knowledge, Appendix A2 defines the
acronyms used in the guidelines. Appendix A3 deals with the measurement of plant
stands and yields, two of the most critical agronomic variables that FSD activities usually
have to address when directed to identification of relevant improved technologies,

To illustrate some of the major points in the manual ample use is made of examples of FSD
activities throughout the world. These are usually presented in boxes in the text. However,
because of their size, three case studies, one from Tanzania and two from Botswana, are
presented in specific sections.
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Part | - Conceptualising the farming systems development
approach

The material in Part | is designed to provide background information that will be useful in
placing the more technical discussion in Parts Il and Ill on the implementation of the FSD
approach in context.

Part | consists of three major chapters, dealing with:

e The rationale and philosophy underlying the FSD approach (Chapter 2).
e The general approaches used in the application of FSD (Chapter 3).
e Some key concepts involved in the application of FSD (Chapter 4).

2. Rationale and philosophy of the farming systems development approach

2.1 Objectives of the chapter
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The objectives of this chapter are to:

e Describe briefly the reasons why the FSD approach evolved.
e Look at the differences between station-based research and farm-based FSD.
e Describe briefly the process and interactive nature of agricultural development.

FSD grew out of, and is closely related to, the farming systems research (FSR) methodology. In
order to fully understand FSD with respect to technology generation, it is useful to examine
the development of FSR.

2.2 Evolution of the FSD approach

In the mid-1960's, there was little interaction between technical scientists (who were mostly
on experiment stations) and social scientists (who tended to be concentrated in planning
units). The Green Revolution was beginning to have a great deal of success in Asia and Latin
America, being based on good climate (i.e., plenty of water) and soils; very homogeneous and
favourable production environments; and the adoption of Improved varieties of wheat,
maize, and rice that were very responsive to fertilizer. Improved inputs also were readily
available and there was an accessible market for the products. However, in most of Sub-
Saharan Africa, and certain parts of Latin America and Asia, there has been no Green
Revolution. This is because climatic conditions are often not as favourable (i.e., too much or
too little rainfall and limited amounts of irrigation), soils are generally poor, production
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environments are very heterogeneous and poor, and the input and output markets are
poorly developed. Not surprisingly, there has been great difficulty in developing improved
technologies that are attractive to farmers in such areas.

In Green Revolution areas, farmers were able to benefit from the improved technologies even
if they did not do things quite right and the inputs they used were very divisible (e.g., they
could use a little or a lot of improved fertilizer or seed). However, in areas with less
hospitable environments (e.g., low rainfall areas that are found in many countries in Africa
and Latin America), farmers have to do things exactly right if they are to benefit (e.g., planting
on good soil moisture) and also they need lumpy inputs (e.g., control over traction). In
addition, yield increases are not so good -- they tend to involve incremental rather than
major (i.e. revolutionary) changes in yields.

Thus, in the Green Revolution areas, because of the spectacular nature of the technology,
experiment-station based technical scientists were very successful in their work. However, the
lack of success in using a similar approach in poorer agricultural areas (i.e., with resource
poor farmers), led to the evolution of the FSR approach, in which there is close cooperation
between technical and social scientists. Work done with farmers in various countries in the
1960's and early 1970's revealed that these limited-resource farmers [Norman, 1993]:

e Are rational (i.e., sensible) in the methods they use. For example, in Africa, there was
little support for station-based research on mixed cropping until the early 1970's.
although earlier farm-based research had revealed the rationality of the practice
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[Norman, 1974].

e Are natural experimenters [Biggs and Clay 1981]. Obviously, the methods farmers
naturally use will be those that appeal to them and are informal in nature [Lightfoot,
Bottrall et al, 1991] in the sense that they are not usually amenable to formal statistical
analysis.

¢ Understand the environment in which they operate rather complex farming systems,
consisting of crops, livestock, and off-farm enterprises [Norman et al, 1981]. In fact, it
could be asserted that such systems are often more complex than the specialized
farming systems found in many high income countries. Unlike the case with limited
resource farmers in low income countries, many of the constraints in specialized
agriculture in high income countries can be broken or avoided through seeking advice
and taking advantage of and receiving external help [Norman and Collinson, 1986].

Consequently, considerable respect developed for limited-resource farmers. The FSR
approach evolved because of an increased awareness on the part of researchers that such
farmers:

e Had a right to be involved in the technology development process, because they stood
to gain or lose most from adoption of the technology.

e Could productively contribute to the development of appropriate improved
technologies.

Therefore, the fundamental principle of FSR was that farmers could help in identifying the
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appropriate path to agricultural development. It is now recognized that limited resource
farmers can be involved productively in all stages of the FSR approach. Farmers' participation
at all stages relates in one way or the other to the selection, design, testing, and adoption of
appropriate technologies.

FSR rapidly became popular and was strongly supported by many donor agencies. By the mid
1980s, about 250 medium- and long-term projects worldwide were carrying out FSD type
work. As one of the major donors, USAID between 1978 and 1988 had funded 76 bilateral,
regional, and centrally funded projects containing either a farming systems orientation or
clearly focusing on farming systems type work. Forty-five of these were in Africa [Brown et al,
1988]. Now, many of those projects are being institutionalized within national programmes
with considerable domestic financing.

Thus, the FSR approach evolved primarily as a result of a lack of success in developing
relevant Improved technologies. The strong technical focus that characterised the evolution
still persists to this day, although increasingly many, including FSD practitioners, are
advocating that the approach can be used constructively in addressing not only technological
solutions but also those relating to policy/support systems, a topic that will be considered
further later in the manual (Sections 3.6 and 6.3.3).

In the mid-1980s, the Farm Management and Production Economics Service of FAO became

actively involved in the farming systems movement and developed the FSD approach. FSD is

based on the farm-household focus of FSR and emphasizes the central role the farmer plays
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in farming systems development. In addition, this approach incorporates an increased
emphasis on the dissemination of improved farming systems based, in the process, on active
involvement of those responsible for the policy/support systems. In the rest of the manual
the term FSD will be used instead of FSR in order to avoid any possible confusion.

2.3 Comparing station-based research and FSD

The literature frequently compares and contrasts station-based research and FSD. The tone in
such comparisons often implies that they are substitutes for each other. However, both
station based research and farm-level FSD are needed. This is because they focus on different
things that are complementary to each other.

A major difference between them is the following:

e On the experiment station, applied research is usually undertaken, in which new
technologies are created.

e FSD, on the other hand, concentrates mainly on adaptive research, which involves
helping to adjust technologies to specific environmental conditions. FSD also helps feed
back information about future priorities for applied research to experiment stations.

Table 2.1 illustrates some of the major differences between station-based research and FSD
and helps indicate why both are necessary, particularly in areas where the Green Revolution
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has not occurred. In such areas, greater attention will need to be paid to adaptive research, if
relevant improved technologies are to be developed and adopted by farmers.

Figure 2.1: Process of agricultural development

Obviously, strong linkages between these various contributors are of crucial importance. The
FSD approach, involving working directly with the farmers, is a more 'bottom-up' or 'micro to
macro, orientation, compared with the more 'topdown, or 'macro to micro' orientation of
research work or planning exercises that start at the experiment station or the upper levels
of planning ministries. Part 'B' in Figure 2.1 indicates that FSD can help in strengthening
'‘bottom up' linkages amongst the various groups. In doing so, it helps in the process of
improving productivity but does not result in a product by itself. (i.e., facilitates a process
rather than producing a product).

As mentioned above, relevant improved practices/technologies and policy/support systems
are needed to bring about increased agricultural productivity. Decisions on which strategy is
to be emphasized to increase agricultural productivity will depend on circumstances. For
example, if no technology is available to ensure an economic return to fertilizer, there will be
little value in concentrating on developing an input distribution system that makes fertilizer
available to farmers. Therefore' the complementary nature of the relationship between
developing and disseminating relevant improved technologies and policy/support systems
needs to be constantly borne in mind, if the agricultural development process is to proceed
efficiently.
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In the above discussion, it is apparent that the FSD approach has a broader focus than simply
addressing technological issues -- the primary focus of early FSR activities. The FSD approach,
can help also in facilitating linkages not only between farmers and station-based researchers
but also with other 'actors,, including those responsible for designing and implementing the
policy/support system. In fact, most work in the farming systems arena to date has
concentrated on the technology thrust or farming systems activities relating to FSD. This
manual concentrates most attention on the research or technology thrust of FSD although
linkages with other 'actors' besides farmers and station-based researchers are discussed to
some extent.

3. General approaches to the farming systems approach to development
3.1 Objectives of the chapter

The objectives of this chapter are as follows:

¢ Indicate the objective of FSD.
e Briefly describe the different stages of FSD.
e Briefly discuss evolutionary stages of FSR, here termed FSD.
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e Qutline some of the major characteristics of FSD, especially as it relates to technology
development.
e Compare the system and reductionist approaches.
e Emphasise the broad applicability of the FSD approach,
¢ Indicate some of the challenges facing FSD.

3.2 Introduction to FSD

Details concerning the characteristics and methodology of the FSD approach, as developed by
the Farm Management and Production Economics Service of FAQ, are available elsewhere
[FAOQ, 1989, 1990; Friedrich et al, 1994]. Thus, the following discussion represents only a brief
summary.

The primary objective of FSD is to improve the well-being of individual farming families by
increasing the overall productivity of the farming system in the context of both the private
and societal goals, given the constraints and potentials imposed by the factors that
determine the existing farming system. It is based on the development principles of
improving productivity, increasing profitability, ensuring sustainability, and guaranteeing an
equitable distribution of the results of production,

The farm household is the principal system and focus of FSD and consists of three basic
subsystems, which are closely interlinked and interactive: the household, the farm, and off-
D:/cd3wddvd/NoExe/.../meister10.htm 21/221
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farm activities. The two major categories of activities or thrusts of FSD, both of which involve
intensive interaction with farmers? are:

e Farming Systems Analysis. This involves studying, together with the farmers the natural
(i.e., technical) and socio-economic (i.e., human) environments in which farm households
operate. The aim is to identify the constraints limiting farm productivity and production
and hindering improvement in the welfare of the farm households themselves. Potential
solutions to these problems are identified, and the results of this analysis, formulated as
suggestions for further action then are passed on to the relevant 'actors'. These could
include researchers, extension and support service staff, and/or policy makers.

e Farming Systems Planning, Monitoring, and Evaluation. These involve testing,
monitoring, and evaluating improvements on-farm, with the direct involvement of
farmers. Examples of such activities include those regarding proposed technological
improvements, proposed revisions in farm plans, and improvements in support services
and farm-level impact of proposed policy changes. Those improvements thought to be
potentially useful then are disseminated to other farmers via the extension service. Prior
to this stage, it may be necessary to negotiate adjustments in the policy/support services
that will facilitate the dissemination and adoption of the improvement. After
dissemination, it is of primary importance to monitor and evaluate the adoption rate of
the proposed improvements by the farming community. This provides an indication of
the actual value of the improvement being disseminated.
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Many individuals in the last 15 to 20 years have written extensively to clarity the concepts of
the farming systems, particularly with respect to the development of relevant improved
technologies. There are many ways of presenting a diagram involving the application of
farming systems methodology to research (i.e., technology development). One such way of
emphasizing the technical research aspects of FSD is in Figure 3.1 There are four fundamental
stages in the FSD approach.

e The Descriptive or Diagnostic Stage, in which the actual farming system is examined in
the context of the 'total, environment (see Section 4.2) -- to identify constraints farmers
face and to determine the potential flexibility in the farming system in terms of timing,
unused resources, etc. An effort also is made to understand the goals and motivation of
farmers that may affect their efforts to improve the farming system,

Figure 3.1: Farming systems development

The following sequence of activities is usually undertaken:

o After deciding on the location of the work, start-up activities include reviewing
secondary sources of information, making the necessary contacts, assembling
the professional team, and making logistical arrangements,

o Farming families are classified tentatively into homogeneous groups. The
farming families within each group or domain usually practice the same
farming system(s), face the same constraints, and have the same potential
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solution(s) to their problems. This tentative classification can be modified as
additional information becomes available.

o An informal exploratory diagnosis or survey is undertaken to obtain a
qualitative understanding of the determinants of the existing farming systems
(i.e., both biophysical and socioeconomic). At the same time, efforts are made
with farmers to ascertain the constraints, flexibility, and potential
opportunities in the farming systems they are using currently.

o Sometimes a verification survey involving a structured formal survey, suitable
for statistical analysis, is undertaken to quantitatively confirm insights
obtained in the exploratory diagnosis. It also can be used to provide a
database for farm and development planning, policy analysis, monitoring, and
evaluation.

e The Design Stage, in which a range of strategies is identified that are thought to be
relevant in dealing with the constraints determined in the descriptive or diagnostic
stage.

The usual sequence of activities involves the following:

o Together with the farmers, the constraints are ranked according to their
severity, and potential solutions are identified after determining what
flexibility exists in the farming systems currently practiced. Information for
designing such strategies (i.e., particularly relating to technological issues)
D:/cd3wddvd/NoExe/.../meister10.htm 24/221
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comes from experiment station work, researcher managed and researcher
implemented (RMRI) type work on farmers' fields, and from other farmers.

An evaluation is made of the proposed solutions before putting them into
practice. These solutions can be technological or institutional in nature. A
number of analytical techniques can be used to evaluate the potential
technical feasibility? economic viability, social acceptability, and ecological
sustainability of the proposed solutions before they are put into practice. One
or more of the proposed solutions are selected for actual evaluation on-farm.

e The Testing and Implementation Stage, in which one or more promising strategies,
arising from the design stage, are examined and evaluated under term conditions to
determine their suitability for producing desirable and acceptable changes in the
existing farming system.

Activities at this stage involve the following:

o On-farm testing or evaluation with farmers determining how well the potential

improvements fit into the system, whether or not they are acceptable to
farming households, and what modification may be needed to make them
acceptable. In terms of technological issues, this stage conventionally has
consisted of two steps:

-- Researcher managed but farmer implemented (RMFI) tests to
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establish whether previously determined technical relationships
are altered by farmers' management of non-treatment variables.
-- Farmer managed and implemented (FMFI) tests, when the
team is confident that technical relationships will hold but needs
to evaluate the proposed technologies under local socio-
economic circumstances. In addition to the on-farm evaluation
of the proposed technologies, evaluations also can be made of
the proposed farm plans and of proposed changes in support
systems and/or policies.

o Positive results of such evaluations provide justification for the FSD team to
advocate further action. The tested technologies can be disseminated through
the extension service to other similar farming households, The same applies to
the farm plans that have been tested successfully. Favourable test results for
proposed changes in support services and/or policies provide valuable farm-
level information on necessary programme or policy adjustments (e.g., in
extension, marketing inputs and products, pricing policy, credit, etc).

e The Dissemination and Impact Evaluation Stage, in which the strategies that were
identified and screened during the design and testing stages are extended to farmers. In
terms of activities at this stage, impact/adoption studies can be very important. These
potentially can be very useful, not only in giving some idea of the impact of, for example,
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agricultural research, but also in giving some idea of future priorities for agricultural
researchers and indicating what adjustments are required in the policy/support systems
to ensure better rates of adoption. Thus, through monitoring and evaluating the impact
and rate of adoption of the changes that have been implemented and proposed/tested
earlier, it is potentially possible to provide some indication of further desirable activities
by both researchers and planners.

There are often no clear boundaries between the various stages, Design activity, for example,
may begin before the descriptive and diagnostic stages and may continue into the testing
stage, as promising alternatives emerge from RMFI trials. Similarly, testing by farmers may
mark the beginning of dissemination activities.

Also, going through all stages may not always be necessary. FSD team confidence in
transferability during design/planning activities can sometimes mean going straight to FMFI
work or even to recommendation/dissemination activities. Thus, the process of FSD is
recognized as being dynamic and iterative, with linkages in both directions between farmers,
researchers, extension staff and policy/support service staff, The iterative characteristic can
improve the efficiency of the development process by providing a means of identifying and
fine tuning improved technologies for a specific location -that is, climatic situation, soil type,
and/or farmer resource base.

Contents - Next>
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3.3 Approaches within farming systems research

Contents - < Previous - Next»

Because FSD has its roots in farming systems research, the following comments on
approaches within FSR are applicable to the technology research activities of FSD.

The term FSD often is used loosely. An activity is considered to be a legitimate part of the
technology research function of FSD if the following situations hold:

e The whole farm is viewed as a system.

e Research is conducted with a recognition and emphasis on the choice of priorities that
reflect the whole farm.

e Research on a farm sub-system is legitimate FSD, provided the connections with other
sub-systems are recognized and taken into account.

e Evaluation of research results explicitly takes into account linkages between sub-
systems.

¢ Aslong as the concept of the whole farm and its environment is preserved, not all the
factors determining the farming system need to be considered as variables -- some may
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be treated as parameters or constants.

A distinctive feature of FSR, or rather FSD, is that a systems perspective is constantly borne in
mind. Within this framework, one can look at either a small or a large number of variables in
the system. In general, because of the complexities of simultaneously handling a large
number of variables, most FSR programmes have tended to limit the number of variables
they study and to regard the other factors that influence the farming system as parameters
or constants.

Figure 3 2: Progression in farming systems thinking

Three general approaches to FSR or FSD with a technology generation focus, have been
defined relating to the number of variables being investigated. These approaches can be
described as FSD 'with a pre-determined focus', 'in the small', and 'in the large' [Norman and
Collinson, 1986], In a sense [Norman and Lightfoot, 1992], these types represent an evolution
in FSD as techniques have been developed to handle progressively more complex situations --
defined as involving a higher ratio of variables to parameters, The progression, which is
illustrated in Figure 3.2, where it has been expanded to four phases, can be articulated as
follows:

e |nits early days, FSR (i.e., FSD) type activities concentrated on how farm yields of
particular crops could be raised. This form of on-farm research stood in sharp contrast to
earlier multi-locational on-farm trials, in which only the effects of the physical (i.e.,
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natural or technical) environment were tested, Even though this FSD approach did
involve the inclusion of socio-economic elements and, hence, had a farming systems
perspective, it was done with a 'predetermined focus' on the productivity of a particular
commodity. Thus, this approach involves looking at one facet of an enterprise (Box 3.1)
or one specific enterprise (Box 3.2) and identifying improvements within that focus that
are compatible with the whole farming system. With the creation of distinct FSD teams --
in contrast to an on-farm testing component located within each station based
commodity team -- FSD activities generally have evolved beyond this level. However, it is
important to recognise that this type of activity still is a legitimate part of any FSD in the
sense that it can provide a very useful input into the activities of commodity research
teams.

¢ In the pursuit of greater farmer participation, research shifted to addressing farmers'
articulated problems directly. Still, farmers' problems were very much con fined to crop
production, although links with other components of the whole farm system were
studied. An alternative name for this 'farming systems in the small' focus could be
'farming systems with a whole farm problem focus' (Box 3,3), Many FSD efforts currently
tend to be at this point, However, currently, on-farm research projects that seek to
improve whole farm performance through manipulation of the linkages between all
enterprises are few,

e Looking further ahead and to enable addressing issues of sustainable agriculture
effectively, concerns for maximizing the economic and biological performance of
enterprises will be modified by concerns relating to ensuring sustainability, including the
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rehabilitation and regeneration of natural resource systems. This natural resource
system dimension to sustainable agriculture can be thought of as a type of 'farming
systems in the large, or 'farming systems with a natural resource systems focus' (Box
3.4),

e Similarly, attention to ecological sustainability will need expanding to include the many
off-farm and non-farm activities that make up sustainable livelihoods. This also can be
thought of as a type of 'farming systems in the large, or 'farming systems with a
livelihood systems focus' (Box 3,5).

These notions, particularly the last two, have been largely unexplored until recently, when
techniques have evolved to handle complex situations in which the ratio of variables to
parameters is high. Formal modelling techniques by themselves generally have limited value
in addressing such situations because of the complexity of the relationships and the degree
of understanding that is required initially to develop a realistic model. However, the major
breakthrough that has occurred is the ability to pursue a less formal or more informal
modelling approach through application of farmer participatory type techniques that, in
essence, involve using farmers' minds as computers!

BOX 3.1: FSD WITH A 'PRE-DETERMINED FOCUS' ON SPECIFIC TECHNOLOGY

Researchers in station-based programmes often want FSD workers to evaluate specific

technologies they have developed to see how they fit in with constraints of the farming

system currently used by farmers. This type of work is referred to as FSD with a 'pre-
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determined focus' or 'predetermined technology focus,' In Botswana, FSD teams and
participating farmers have assisted station programmes in testing cowpea varieties,
evaluating the desirability of hilling groundnuts, ascertaining whether the Dutch hoe can help
with the weeding operation, and so forth.

This type of testing in FSD is not analogous to typical technical transfer. Rather than testing
fully finished products, FSD assists technology generating programmes, usually based on
research stations. Often, the types of technology tested in this manner have not been
identified as having high leverage power in the system (see Section 6.4.1). Leverage power
refers to the ability of a technology change to have a major impact on the performance of the
farming system. However, these technologies do fit possible needs and asking farmers to
participate in their development is worthwhile, It is desirable to test technologies as early as
possible in their development, This is to facilitate making modifications and to minimize
waste of research resources. It also may accelerate the dissemination of suitable technology,
Such technology, even if not fully appropriate, may sometimes stimulate thinking among
farmers if they are not accustomed to these types of interventions. Feedback in these
instances can contribute to new innovations in technology generation.

BOX 3.2: FSD WITH A 'PRE-DETERMINED FOCUS' ON A SUBJECT

A great deal of FSD work, particularly in its earlier years, was not focused on testing specific
technology as much as a pre-determined focus on a subject matter area. FSD within the

CGIAR institutions such as IRRI, CIMMYT, and ICRISAT have focused on issues related to
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production of their respective commodity crops. ILCA focused on issues in livestock
production, ICRAF in agroforestry' etc. Some FSD teams within the national agricultural
research systems (NARS) also worked under limited mandates to deal with particular
enterprises; commodities; or other subject areas (e.g., soil water management). The
judgements of farmers, the end-users of products developed by these organizations, were
foremost in these FSD activities. However, the parent institution with its
technologygeneration activities would be a primary client in these instances.

BOX 3.3: FSD WITH A '"WHOLE-FARM PROBLEM PERSPECTIVE, OR 'FSD IN THE SMALL'

An FSD interdisciplinary team conducted a diagnostic survey (see Section 8.4.3) and
determined that labour for satisfactory weed control in field crops is a major constraint to
farm production and farm family well-being. The survey also showed that due to population
pressures, farmers were no longer able to shift field sites as in the past and that deteriorating
soil fertility also was becoming a major issue. However, during the course of farmers
participating in testing possible solutions to these problems, discussions between the FSD
team and farmers identified the potential for intensified poultry production as an additional
means of improving farm income. This resulted, in addition, in collaborative testing in the
area of intensive poultry production and, as a result, exemplifies FSD with a 'whole-farm
problem perspective.'

The major breakthrough that has occurred is through supplementing the rapid rural appraisal
(RRA) techniques, which have been available for some time. with the participatory rural
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appraisal (PRA) techniques (i.e., see Chapter X), which have developed rapidly in recent years.

To date, the first two approaches listed above have been used. Although FSD 'in the small’
arrives at a focus within the system in the course of diagnosis, FSD 'with . pre determined
focus' moves into the system to research an enterprise or one facet of an enterprise looking
for improvements within that focus that are compatible with the whole farming system.

BOX 3.4: FSD WITH A 'NATURAL-RESOURCE MANAGEMENT FOCUS.

A non-governmental organization (NGO) has adopted, as one of its aims, the conservation of
the natural resource base within areas of agricultural production. This NGO sponsors FSD
activities in a village in which participating farmers look at current and prospective problems
in natural resource conservation and management. They evaluate potential solutions to
these problems at the same time issues in agricultural production and family income are
considered.

The FSD team from the NGO and farmer participants discovered a number of incongruencies
between issues of conservation and present day agricultural production. They included the
following:

e Natural-resource conservation analyses focus on the landscape (e.g., possibly a
watershed), which in some instances does not even correspond to a village or to any
other political entity. On the other hand, agricultural production analyses tend to focus
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on individual farms, units within farms, or smaller interacting networks of farms.
e Conservation invariably takes a long-term perspective of problems and solutions,
whereas production analyses consider short-term returns and immediate survival issues.
e Natural resource conservation often involves community or ultra-community efforts and
goals, which might conflict in terms of labour or other requirements, with individual
farm production activities.

Integrating these apparently opposing sets of objectives for natural resource conservation
and production poses a major challenge for FSD. Participating farmers recognize many of the
conservation issues and trends and some express concern for the future. In some cases,
traditional techniques for conservation such as gully amelioration have been identified and
are being promoted, but other issues remain unresolved. Some of the constraints
encountered today or anticipated in the future were unknown to farmers in the past.
Solutions therefore, are not known, and innovative and problem-solving thinking is required.
However, given farmers' intimate knowledge of their current and past production
environment, their input in designing appropriate strategies for the future based on an
analysis of what has happened in the past is indispensable. This is clearly a fertile area for
active collaboration between on-farm and on-station work: a give and take between farmers,
scientists, and policy makers.

3.4 Some characteristics of FSD
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Some of the major characteristics of FSD are as follows:

e Farmer Centre Stage. The farmer, as the consumer of the improved technologies, is in
the centre of the stage. This provides an opportunity for researchers to learn from the
farmer, enables him or her to have an input into the research process, and ensures that
criteria relevant to him or her are used in evaluating proposed technologies. For the
farming family, evaluation criteria (i.e., for the adoption of the improved technologies)
can be divided into the following groups:

o Necessary conditions determine whether the farming family would be able to
adopt the improved practices. Such conditions include technical feasibility,
social acceptability, and compatibility with external institutions -- that is,
support systems.

o Sufficient conditions determine whether the farmer would be willing to adopt
the improved practices. Obviously, the necessary conditions will be influential
in determining this willingness. Sufficient conditions include the compatibility
of the improved practices with the goal(s) (e.g., food self-sufficiency, profit
maximization, risk minimization, etc.) of the farming family; the resources they
have access to; and the farming system they now practice.

e Work with Representative Farmers. Although the input of farmers is critically important
in FSD it is impossible for FSD teams to work with all farmers. Therefore, a few are
selected that are thought to be representative of all farmers. Because there are many
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types of farmers -- with differences in the products they produce, the resources they
possess, and the problems they face -- it is necessary to put farmers with similar
characteristics in the same group (i.e., stratum or recommendation domain) (see Section
4.5). A small sample of farmers in each of these groups then is selected to work with the
FSD team. If the grouping and selection of farmers are carried out correctly, then the
results obtained by these representative farmers should be achievable by other farmers
with similar characteristics, when the technologies are extended to other farmers by
extension staff.

¢ Involves an Interdisciplinary Approach. As indicated earlier (Section 2.2), farmers have
complex farming systems. As a result, changes in one part of the farming system may
have a good or bad impact on another part of the farming system. For example, in some
areas, it is not realistic, or indeed desirable, to try and increase crop productivity
without considering livestock at all,' Also, attaining a successful solution to a technical
problem that has been identified will depend on whether the farming family has the
labour and money to adopt (i.e., an economic issue) and any sociological reasons
preventing them from adopting. Therefore, to address the wide range of farming
systems' issues, FSD teams generally consist of representatives of a number of disciplines
-- usually agronomists, animal scientists, and agricultural economists and sometimes
sociologists. As a result, an interdisciplinary approach, that is a number of disciplines
working together on the same problem, has to be used to solve the problems of farmers
(see Section 6.2).

e Dynamic and Iterative Approach. Because of the dynamic nature of agriculture, research
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is a never-ending process. Farmers always face problems to varying degrees in their
farming operation, and many of these problems can be solved through research.
Sometimes the solutions suggested as a result of research don't work and need to be
modified. This is implied in Figure 3.1, where the dotted lines indicate that such failures
require moving back to an earlier stage in the FSD process and repeating one or more of
the steps in the process. This makes FSD an iterative as well as a dynamic approach.

e Complementary to Station-based Research. In the context of technology choice and
development, the role of FSD (i.e., utilising a systems approach) is seen to be
complementary to technical component research (i.e., which primarily employs a
reductionist approach), most of which is undertaken on experiment stations and is
usually commodity-based, With respect to such research, FSD has three roles:

o To look at recognized farming systems and the stock of materials and
techniques accumulated from station-based research, so as to be able to
choose technical solutions to problems that have been identified, On-farm
experimentation then adapts chosen solutions to the local situation. This is a
mobilizing and adaptive role, shaping the product for an identified market.

o To pass back unsolved technical problems, important to the system, to the
appropriate commodity research team on the experiment station, This role is
one of identifying and helping to prioritize the agenda for technical research.

o To link with farmer clients and extension staff in local farm situations, drawing
both farmers and extension workers and other relevant 'actors' into the

D:/cd3wddvd/NoExe/.../meister10.htm 38/221



06/11/2011 The farming systems approach to deve...
technology-generation process.

Two examples indicating the perils of not exploiting the complementarily between onfarm
and station-based research are given in Boxes 3.6 and 3,7. Similar linkages could be
established with planning and development agencies concerning proposed policy/support
programme changes. Unfortunately, these are not yet strongly developed in most countries.

BOX 3.5: FSD WITH A 'LIVELIHOOD-SYSTEMS FOCUS'

There are, to date, relatively few good examples of applying FSD with a 'livelihood systems
focus.' One organization that in recent years has expended considerable effort in integrating
'off farm' with 'on-farm' activities in a sustainable manner has been ICLARM which has
concentrated on integrating aquaculture with crops and livestock [Lightfoot and Noble, 1992].

Certainly integration of 'on-farm' and 'non-farm' activities deserve much greater emphasis
than it has to date, especially as increasing pressures develop on the natural resource base.
'‘Non-farm' activities car provide an outlet for surplus labour and contribute to the
attainment of sustainable livelihoods. In many areas (e.g., semi-arid parts of West Africa),
particularly where agricultural activities are seasonal in nature, farmers have always
recognized the complementarily between farm and non-farm activities, through emphasizing
the latter particularly during slack periods in the agricultural cycle [Norman et al, 1981], Many
of these jobs are in the non-formal sector and involve micro-enterprises [Liedholm and
Chuta, 1976; Liedholm and Mead, 1993], also an area that needs much greater emphasis than
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it has to date.

BOX 3.6: TECHNOLOGY THAT WORKS UNDER EXPERIMENTAL CONDITIONS WILL NOT ALWAYS
BE RELEVANT ON-FARM

In Botswana, precipitation is low and variable, creating erratic conditions for crop production.
Under these conditions, farmers minimize risk by adopting an extensive low-input cropping
system that is moderately productive under favourable conditions but minimizes losses when
rainfall fails. Under research-station management, an intensive system for maize increased
average yields and dramatically improved yield stability. The intensive system consisted of
controlled pathways for planting with minimal tillage of the soil and water concentration
onto the plant zone. It is the water concentration that stabilizes maize yields. Weed control
was as used needed but weed pressures were minimal when crops were established early.

This technology failed when it was tested under farmer management. It failed because critical
resources are not available on the farm at the right time to meet the schedule requirements
of the new technology. The intensive system requires that soil preparation be finished before
the rainy season begins and that planting be carried out on the first rain(s) of the year.
Meanwhile, draught animals to do this work are kept near watering points at distant cattle
posts until rains have filled shallow wells and ponds near the herds. Farmers and their
draught animals cannot plant early in the season, and when they do not, weed growth
overruns the controlled pathways. The Ministry of Agriculture made a fitting decision to
conduct farmer-managed tests before recommending this system to farmers based on station
D:/cd3wddvd/NoExe/.../meister10.htm 40/221



06/11/2011 The farming systems approach to deve...
results alone.

3.5 A systems or reductionist approach?

Is this the only choice? It might be popular to think in terms of the one or the other; systems,
approaches or reductionism, each with its characteristics and methodology. Should one
'divide and conquer' or accept that 'the whole is greater than the sum of its parts"? A
distinction is made between science and art but also it is reflected in divergent schools of
thinking within some disciplines. However, in FSD, this rigid dichotomy of perspective is
neither necessary or feasible.

FSD recognizes that farming systems are highly complex and not fully reducible. They are too
complex for human intuition to deal with all the factors involved but, at the same time,
consist of such a fuzzy web of interactions that currently available analytical tools are not
powerful enough to describe them.

Over the years, science in agriculture has attempted to model the factors and relationships
within a farm operating in an agro-ecological situation. The purpose of this modelling
invariably has been to engineer optimal solutions or strategies. An important limitation to
this approach is that optimization has been for the research model and not for the farm and
the farming family itself. A larger purposeful framework comprising a farm value system and
related decision making patterns cannot be incorporated so readily into this research model.
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FSD seeks to synthesize human intuition and judgement with analytical science. To
accomplish this, FSD uses farmer perspectives on issues, problems, etc. Even when these are
not completely exact, they help create holistic or logical frameworks within which technical
alternatives can be screened or engineered. FSD also seeks to render the holistic framework
as explicit as possible. Farmers and FSD staff seek to differentiate uncertainty in the system
that is due to randomness (i.e., rainfall probabilities) from that due to lack of experience (i.e.,
ignorance about new technology) from that due to vagueness (i.e., typically, decision making
patterns). By integrating relevant scientific information, hands-on experiences, and intuitive
managerial skills, FSD can be effective in evaluating scenarios, even those involving future
changes in the farming environment.

Within this framework, numerous scientific information needs will be recognized. Within this
framework, the need is to obtain rather unequivocal answers to the specific and well defined
guestions. Reductionist's techniques are better suited for this purpose, especially if the
question pertains to objects in the system rather than human behaviour, which involves
human intuition skills. The key to successfully designing this type of focused research is the
incorporation of different perspectives through interdisciplinary teamwork and participation
of farmer managers.

Thus, 'rigour versus relevancy' need not be a dilemma in FSD, On the contrary, rigour and
relevancy are both possible and essential, if solutions are to be found in time for the many
pressing problems that confront farming systems in a rapidly changing world.
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The systems analysis employed in FSD should do the following:

e Pay particular attention to formulating problems within the holistic framework.

e Review each result within the general systems framework and never exclude an
alternative without having done this. Sometimes, the best alternative in a systems
framework is tar from optimal when evaluated separately.

e Set forth hypotheses early, so that all 'actors' with their perspectives can participate in
reformulating these questions. After all, it is these questions more than 'responses, that
set systems approaches apart.

¢ Avoid overemphasizing mathematical representation at the earliest stages.

e Treat even uncertainty as explicitly as possible.

e Sub-optimize with care. With reference to this, see the second point in this list.

Thus, there is a complementarity between the reductionist and systems approaches. This is
why it was argued earlier that the FSD approach is complementary to station-based research,
which usually employs a reductionist approach. The holistic approach in FSD is needed to
ensure that experiment stations develop relevant technologies and needs to exploit the
power of the reductionist approach, which can be a very efficient way of developing new
technologies, once the priorities have been ascertained correctly. The results of this
potentially relevant technological work can then be given to the FSD team for on-farm
evaluation.

BOX 3.7:'APPROPRIATE TECHNOLOGY' WILL NOT ALWAYS BE RELEVANT ON-FARM
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Appropriate technology is characterized as low cost, technologically simple, labour intensive,
making use of local materials and existing methods of production, and responding to
identified constraints in the farming system. FSD generally seeks technologically appropriate
solutions to problems but these should not be promoted automatically without on-farm
assessments.

The Bolivian altiplano is a hostile environment for agricultural production. The zone is dry
and cold with nightly frosts occurring at any time of year. In earlier periods, farmers of this
area traded products of their system for various food products of the lowlands. In recent
times, their access to other markets has partially been broken off. Land degradation and
pressures on use of the land have further reduced the ability of farmers to maintain their
traditional crop and livestock production strategies.

Protected horticultural systems were identified by several NGOs as appropriate ways to solve
problems in this system [Kohl, 1991]. For the most part, these systems were promoted
directly without an objective assessment including testing under farmers' conditions. Initial
glasshouses were soon found to have difficulties with high insolation costs and were replaced
by adobe structures covered with plastic. But many other problems were not addressed or
proved unsolvable: guaranteed water supplies, local and distant markets for excess
production, nutritional benefits of products, and so forth.

An important finding of a study of this large and costly effort is that promoters of
development have not taken experimentation seriously enough. The value of farmer and
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expert involvement in design, testing, and dissemination is that irrelevant or incorrect
designs and management systems can be screened out or corrected.

3.6 FSD in the context of other agricultural institutions

Work relating to FSD might be incorporated as a working tool for several different types of
institutions. These could include such diverse institutions as agricultural research, extension,
community development (particularly in regards to NGOs), or even ministerial or national
units interested in policy design and assessment.

FSD thus can he used to focus on family income. technology design, dissemination, and
adoption: or designing solutions to the problems associated with a deteriorating natural
resource base in agricultural areas. At another level of viewing the institutional setting of
FSD, it is apparent that not only some disciplines but also various technical and sociological
approaches and methods, are evolving to better deal with systems analysis. Take, for
examples, the use of Geographic Information Systems (GIS) as a tool integrating large
amounts of data into a single framework useful for technical as well as sociological and
economic analyses. On the other hand, community development and policy reform
programmes use increasingly sophisticated techniques (i.e., tools or methods) that contribute
to decentralized planning, grass-roots participation, and empowerment in assessing problems
and designing solutions.
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The emphasis in many areas is on developing integrated approaches and system type
analytical methods. With the possibility of increasing convergence occurring in some of the
methods and, in some cases, objectives, the unique contributions by FSD will be brought into
guestion by some. And, in fact, the institutional role or mandate of FSD will vary. FSD in one
setting may focus largely on trials and farmer testing of new technology. In another setting, a
greater emphasis may be placed on surveys, sociological or information related to the
financial picture of the whole farm, and so forth, In the larger picture, none of this matters
too much. But it should be remembered that FSD does have certain fundamental
characteristics (See Sections 3.2 and 3,4). These include:

e |teration, such that no single proposal should be considered definitive.

¢ Integration, usually involving multiple disciplines and explicit building on managerial
perspectives and managerial values.

e A consistent orientation towards problem solving and an attitude that no perspective on
this problem should be discounted.

FSD also must focus on appropriate linkages with other development support programs and
institutions (for example, see Section 2.4). In this regard, FSD emphasizes a strongly
integrative and integrating philosophy, not just for disciplinary and farming perspectives
within FSD itself; hut integrating strengths of personnel, resources, information, and location
of the FSD programme with other research and development programmes working in the
same area or domain. A critical element of this inter-institutional integration is a logical
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division of labour for the problem-solving task, This invariably will encourage collaboration in
the development of work plans both for short-term as well as medium- and long-term
objectives.

Contents - <« Previous - Next >
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3.7 Challenges facing FSD
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A number of challenges face FSD if it is to continue playing a significant role in facilitating the
process of agricultural development. Some of these are:

e Better Incorporation of Farmers, Incorporating farmers into the research process was
one of the most important principles underlying the evolution of the farming systems
approach. The basic justification for this was that farmers could improve the efficiency of
the research process. At a minimum, it was argued they could prevent the use of
research resources on types of technologies that they would be unlikely to adopt, while
even more Importantly, it was anticipated they could, in their own right, contribute
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positively to the research process. Unfortunately, farming systems workers often have
not sufficiently recognized this positive and interactive contribution of farmers.
Consequently, this spawned the farmer participatory research (FPR) movement
[Farrington and Martin, 1988]. The problem of not utilizing the farmer sufficiently in FSD
activities is not due to inherent deficiencies in FSD itself but rather with the way in which
it has been applied, Techniques of FPR or PRA need to be incorporated into FSD, a
subject which will be discussed later (see Section 8.4).

e Continued Evolution of FSD. FSD is relatively new. Therefore, the methodology is still
evolving and, as a result, universally accepted 'standard texts' on the 'nuts and bolts, of
how to do it are still to emerge. Related to the methodology issue is that time and cost-
efficient (i.e., money and people) methods for undertaking FSD still need further
development. This is important because of the limited resources available for
undertaking research, both on-station and on-farm. In this manual an effort has been
made to address this issue in a number of places -- particularly in Chapters 7 and 8.

e Greater Incorporation of the Policy/Support System Perspective. As has been stressed
already' the farming systems approaches implemented to date have focused mainly on
the technology dimension (i.e., FSR). However, a basic principle of the FSD approach is
that the farming systems perspective is critically important in formulating and adapting
policy/support systems in ways that will facilitate and accelerate the agricultural
development process, Once again, discussions relating to the policy/support system are
scattered throughout the manual, and it is highlighted as an essential component of FSD
in Figure 3.1. Failure to incorporate this dimension in FSD activities is likely to have an
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impact analogous to playing soccer on one leg, Nevertheless, because of the lack of
much proven experience and documented material on the farming system perspective
with respect to the policy/support system, this manual does not deal with this
dimension to the extent that would be desirable. Hopefully, this lack of experience will
be rectified in the fairly near future. An example of the potential value of using a
policy/support perspective in FSD is given in Box 3.8.

¢ Incorporating Equity Issues -- Intra and Inter-Generational. FSD tries to help the farmer

with the problems he or she has identified. Of course, the reason for this is the necessity
to introduce an intervention in which they are interested, It its likely that these 'felt,
problems of farmers are likely to have a short-run focus (i.e., particularly when the
farmer is operating very close to the survival level). Also, it is possible that helping to
solve the individual farmers' problems creates others for the society as a whole.
Although the example given in Box 3.9 pertains to inter-household relationships, equity
considerations within a particular generation also apply to what is happening within
farming families. As will be discussed later (see Section 4.4), it is wrong to assume that
all farming households or families operate in such a way that distribution of effort and
benefits is equitable. For a positive example of the benefits of understanding intra
household relationships, see Box 3.1(). When designing a technology to help farmers
increase their productivity, consideration must be given to the possible long-term effects
(e.g., decreasing the amount of productive land available) of that intervention.
Therefore, if farming system (FS) workers are not careful, their work can result in creating
two types of inequalities, that is, helping some farming households -- or even certain
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individuals within those households -- at the expense of others and/or reducing the
quantity and quality of land that can be productively farmed by future generations.
Avoiding the development of such inequities constitutes a major challenge to FSD teams
who need techniques to be able to screen out proposed technologies and
policy/support systems that would encourage or exacerbate such trends. Once again,
issues relating to equity matters, although generally recognized as important, still need
attention in farming systems type activities. This will require continued evolution of FSD
towards the FS 'in the large' approach mentioned earlier (Section 3.3).

e Assessing Agricultural Research Impact. Related to the research resource issue is the
importance of devoting some effort to assessing the impact of the research process -
something that often has been done inadequately. More attention needs to be paid to
adoption/diffusion studies. Such studies, of course, are the best measure of the impact
of the agricultural development process, Therefore, the credit for favourable results
from such studies cannot be allocated to FSD activities alone. However, FSD teams,
because of their on-farm location and pivotal linkages with other actors, are often in the
best position to take a leadership role in their execution. Also, as suggested earlier
(Section 3.2), such studies can and should be used for other purposes, such as feeding
back priorities for further research and providing evidence for adjustments in the
policy/support system to encourage greater adoption,

e Improving Credibility of FSD. Establishing credibility for FSD-related activities is a major
challenge and is necessary to ensure that some of the limited research resources always
will be allocated to them, As argued earlier (Section 2.4), FSD staff constitute only one
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set of the 'actors' in the agricultural development process. Additionally, FSD helps
facilitate a process and does not result in a product by itself. Thus, FSD cannot claim sole
credit for any technologies developed for, or adopted by, farmers. However, it achieves
credibility through its linkages and cooperative efforts with other 'actors' in the
agricultural development process. These 'intermediate products' need to be documented
and publicized to a greater extent than often has been the case.

BOX 3.8: FSD CAN HELP IDENTIFY APPROPRIATE DEVELOPMENT STRATEGIES

On-farm systems studies were carried out in village areas south of Bangalore, India [Rushton,
1994] to determine the appropriateness of the current livestock policy.

Farmers without irrigated crop land are the poorest in this area and at greatest risk from the
effects of climatic and biological variations. These farmers depend on small livestock herds
for cash income and on subsistence cropping for home consumption. When their small-scale
livestock production fails, farmers are forced to seek outside employment for cash, and thus
cropping activities suffer.

This farming system study identified two improvements that would contribute to better
livestock productivity: control of epizootics and a 'preventative veterinary medicine service'
focused on improved fertility management among small herd-owners. Previously, veterinary
service policy had been to target larger herds where the immediate payoff had appeared to
be much greater.
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Such a livestock policy change should lead to greater stability in the production of animal
products for local markets; less reliance on seasonal employment and, therefore, greater
stability of the household labour force; and more stable subsistence cropping activities.

BOX 3.9: INTER-HOUSEHOLD RELATIONS AND TRADE-OFFS: AN INTRAGENERATIONAL ISSUE

In Botswana, farmers have a tradition of sharing draught power, In this semi-arid
environment, field operations such as ploughing and row planting depend on access to
draught in a timely fashion (i.e., days on which there is adequate soil moisture for
ploughing/planting).

If a technology system is introduced that requires more draught, rather than less, it may
mean that the household controlling the draught may not be able to routinely allow other
households to also use their animals under a sharing arrangement. Thus, helping one
household may harm other households in the community.

BOX 3.10: INTRA-HOUSEHOLD DECISION MAKING AND TRADE-OFFS: ANOTHER INTRA-
GENERATIONAL ISSUE

An FSD programme in Amphoe Pharao, Thailand [Shinawatra et al, 1992] discovered a
positive and unexpected benefit from interaction at the intra-household level. The
introduction of improved and more commercially oriented poultry operations was targeted
towards women members of households, because they traditionally manage and derive
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income from poultry. However, improved technological interventions not only required new
inputs by men but were discovered to provide profitable use of under-employed male labour
in many households.

This example demonstrates decision making with interactions between members of the
household that are desirable for all: a win-win situation. Often, however, decisions for
change favour one segment of the household, while adversely impacting on another.

4. Some key concepts important in the farming systems approach to
development

4.1 Objectives of the chapter

The objectives of this chapter are to:

Briefly define a farming system.

Describe the status, goals, and appropriate technology for limited-resource households.
Briefly discuss issues relating to equitability,

Describe the recommendation domain concept.
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e Briefly describe the significance of a participatory approach to FSD.

4.2 Definition of a farming system

To design appropriate or relevant ways of helping farmers, it is essential to understand the
conditions under which farmers are operating. They have in fact, very complicated farming
systems. Figure 4.1 shows some of the factors that have an influence on what the farming
system will be. The operator of the farming system is the farmer or the farming family. To
farmers, the way in which they earn their living and the economic, social, and cultural well-
being of their households are linked closely and cannot be separated.

The members of the farming household have three basic types of inputs: land, labour, and
capital. Management involves allocating these to three different activities or processes, that
is, crops, livestock, and off-farm enterprises. In making decisions on how to allocate their
inputs in producing one or more products, farmers have to make some difficult decisions.
These decisions will involve using their knowledge to come as close as possible to fulfilling
the goal(s) for which they are striving. These goal(s) may vary from farmer to farmer (e.g.,
maximizing their income, producing enough food to feed the family, etc.). Many farmers are
likely to want to maximize their incomes, once they have made sure they are producing
enough food to feed their family and have met other societal obligations. The resulting
combination of products (i.e., crops, livestock, and off-farm enterprises) they are producing
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with their inputs results from the farming system they have adopted. Nevertheless, the
extent to which the farming system fulfils the goal(s) they have chosen will depend on the
managerial skills of the farming family and its ability to make good decisions in the allocation
of inputs in a very uncertain production environment.

Figure 4.1: Schematic representation of some farming system determinants

However, some parts of the environment that influence what the farming system will be are
outside the control of the individual farming family thus causing uncertainty as far as the
farmer is concerned. The 'total’ environment in which farming households operate consists of
two parts: the technical (i.e., natural or physical) element and the human element [Nonnan
et al, 1982].

e The technical element determines the types of, and physical potential of; livestock and
crop enterprises. For example, in some areas, the low level of rainfall allows sorghum,
but not maize, to be grown on rainfed land. The technical element includes physical and
biological factors. These often are modified to some extent through technology
developments -- for example, increasing water availability through irrigation Improving
soil quality by adding fertilizer, breeding for yield stability during drought, etc.

e The farming system that actually evolves, however, is only part of what is potentially
possible. The human element is important in determining what the actual farming
system will be. The human element consist of two types of factors: exogenous and
endogenous.
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Exogenous factors (i.e., the social environment) are largely out of the control of the
individual farming family. These factors will influence what the farming family can
do and can be divided into three broad groups:

o Community structures, norms, and beliefs.

o External institutions, which include extension, credit, and input distribution
systems on the input side and markets on the output side.

o Other influences, such as population density, location, and infrastructure.

Endogenous factors, on the other hand, are those the individual farming household
controls to some degree. These include the types of inputs mentioned earlier, that
is, land, labour, and capita]. It is important to recognize that these resources and
managerial ability vary among households and regions. The resources vary on the
basis of quantity and quality, both of which influence the performance and the
potential of the system. In addition, these inputs or resources may or may not be
owned by the household. Access to one or more of these resources may be on
another basis of use (e.g., borrowing draught animals), which may limit or restrict
the ease or intensity of use and thus, in turn, affect the goals and performance of
the farm family.

Nevertheless, it is the fanning family that decides on the farming system that will emerge.
However, this system will be influenced and sometimes constrained by the technical element
and exogenous factors.
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The farming system is obviously complex, and the results can vary greatly because of
differences in the 'total, environment. These facts help explain why some technology thought
to be relevant often has not been adopted, or when it has, why the degree of adoption has
varied widely. Not considering the human element in agricultural research has contributed to
many socalled 'improved' technologies being irrelevant.

4.3 The limited-resource household: status, goals, and appropriate technology

Typical limited resource farm households in low income countries generally are characterized
as follows [Ellis, 1988: p. 12]:

"Farm households, with access to their means of livelihood in land, utilizing mainly
labour in farm production, always located in a larger economic system, but
fundamentally characterized by partial engagement in markets which tend to
function with a high degree of imperfection."

Important points to note about this definition are that:

e Such households often are subordinate to some other external forces. That is, they do
not have complete control over their own destiny and are in a process of transition. This
is because of not being integrated fully in the market economy.

e They have access to land to pursue their livelihood. They cultivate the land largely with
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family labour, in conjunction with only small amounts of capital.
e The input or factor markets (i.e., land, labour, and capital) work poorly. Concerning land,
non-market rights of access or non-price forms of tenure are more likely to operate than
a freehold market. The capital markets usually are developed poorly and variable
production inputs are often not available. As a result [Ellis, 1988: p. 12]:

"Credit and interest rates may be tied to other factor prices like land and labour
within a dependent economic relationship. Thus factor markets may be locked
together contractually rather than being independent.”

Also, market information may be highly imperfect (i.e., not available or readily
accessible). Thus, it is not surprising that sharing and reciprocity often exist
between households. In these non-market transactions, exchange of unlike goods
and services take place, which are not valued by market prices. Sometimes, such
relationships exist between households that are related to each other.

e Another reason why such households are integrated only partially into the market
economy is because they consume a proportion of the product they produce. This
enables them to have some ability to survive independently of the larger system, which
may be important in explaining their economic behaviour.

A number of microeconomic theories have been developed in an effort to explain the
economic behaviour of farm households. These are based on various assumptions about
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household goals and the characteristics of the markets within which households make their
decisions. Ellis [1988] notes that these theories are not mutually exclusive, sharing as they do
certain key assumptions such as:

e The household is a single decision-making unit for economic analysis purposes. As a
result, it maximizes a single utility (satisfaction) function that represents the joint
welfare of its members.

¢ Profit maximization and utility maximization coincide where income is the only variable
in the utility function. Profit maximization is always one of the components of utility
maximization" when all the input and output markets are fully formed and competitive.

Ellis [1988] suggests that the theories predict different results because of different
assumptions about the working of the factor and product markets, rather than because of
differences in assumptions about household goal(s). In fact, an important characteristic
distinguishing many of the theories results from different assumptions about labour markets
and the allocation of household labour time, In support of these assertions, Ellis [1988] then
discusses a number of these theories of economic behaviour. He calls these profit
maximization, risk aversion, drudgery aversion, farm household theories, and share tenancy.
In doing so, he recognizes the impossibility of separating short-run household decisions from
the wider social relations of production.

Consequently, there is likely to be a certain universality in the aspirations of limited-resource
farming households. The most important elements are income, effort avoidance, and risk
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avoidance. In economic terms, this means such households try to increase their utility or
satisfaction, which increases with income but decreases with greater effort or higher levels of
risk. This can be restated as maximizing income for any given level of effort or risk.
Alternatively, it can mean reducing risk, or effort, for a given level of income [Norman, 1982].

Attempts to maximize utility or satisfaction take place within a set of constraints. As implied
above, differences in the constraints, rather than the aspirations, lead to the most important
differences in farming systems. As discussed earlier (Section 4.2), Figure 4,1 indicates some of
the determinants of the farming system. It is easy to visualize constraints relating to the
technical element causing differences in the type and productivity of farming systems,
However, also important in the differentiation process are the factors relating to the human
element. The quantity, quality, and ratios (i.e., particularly between land and labour) of the
endogenous factors (i.e., factors of production -- land, labour, and capital) play an important
role in further differentiating farming systems. The extent to which they can be modified will
depend on the degree of integration into the factor markets (i.e.? input markets). Also the
products resulting will be influenced to some extent by community norms and beliefs and the
degree of integration into the product market.

The above discussion has important implications for what is appropriate technological
change. For example, limited resource households often are likely to be very little above
survival level and, hence, will place a very high premium on improved stability of production.
The levels, qualities, and relative proportions of the factors of production are important in
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indicating the most appropriate route for improving the productivity and profit of the
farming system -- which is maximizing the return to the most limiting factor. For example, in
areas of high land/labour ratios (i.e., low population densities), labour saving (e.g.,
mechanical, extensive livestock production) types of technology/systems are likely to be most
appropriate. In contrast, in areas of low land/resident ratios (i.e., high population density)
land saving technologies/systems (e.g., biological and some chemical, intensive livestock
production) will likely be more appropriate. However, as Table 4.1 shows, increasing the
return to the most limiting factor can have an indirect positive or negative impact on the use
and productivity of other inputs. Thus, in view of the imperfect operation of the factor
markets, care has to be taken in evaluating what would be the most relevant technologies.

For example, in a semi-arid area, initial superficial examination may indicate that because of
the high population densities, strategies designed to increase the productivity of land would
be most important. However, given the seasonal nature of agriculture in semi-arid areas,
there will be periods of intense labour activity during the year. These will create labour
bottleneck periods, followed by periods of underemployment. Thus, land-augmenting
strategies using labour at critical labour bottleneck periods -- when the opportunity cost of
labour is high (i.e., there are good alternative uses for labour that can yield an equally high
return) -- could be unattractive to the household (see Box 4.1 ). This is likely if adoption of
such strategies involves the use of more labour at such labour bottleneck periods. It will also
be likely if the productivity per unit of labour applied at that time is higher in alternative
uses.
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TABLE 4.1: RELATIONSHIP BETWEEN TYPES OF REQUIRED TECHNOLOGY AND LAND/LABOUR

RATIOS

LAND/LABOUR RATIO |TECHNOLOGY PRODUCTIVITY OF2 LABOUR
REQUIRED LAND

High Labour saving I+ or I- D+

Low Yield increasing D+ I+ or I-

a.

D = Direct impact
+ = Positive impact
| = Indirect impact
- = Negative impact

BOX 4.1: TECHNOLOGIES ARE RARELY SUPERIOR IN TERMS OF RETURN PER UNIT AREA AND

LABOUR

In the early 1970's, three technological packages were tested with farmers in Northern
Nigeria [Norman et al, 1982]. Farmers involved in testing them used animal traction and,
operating in a semi-arid production environment, were faced with a major weeding
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bottleneck in June-July. The three technological packages were compared with each other
and, in the case of sorghum and cotton, with indigenous practices, Summarized results were

as follows:

Variable Sorghum Cotton Maize?
Technology Indigenous Improved Indigenous |Improved |Improved
Yield (kg/ha)b 641 1330 409 718 2897
Percent covering costs |86 100 94 90 100
Net return (N/ha) 45.02 81.62 19.68 40.73 190.36
Net return (N/man-

hour):

June/July 0.93 0.74 0.31 0.31 1.68
Excluding harvesting |0.43 0.52 0.11 0.16 1.29
Total 0.21 0.22 0.06 0.08 0.51

a. Indigenous practice , for maize could not be compared because maize was rarely grown in

that area at that time.
b. Average of the results in 1973 and 1974 seasons.
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The results indicated the superiority of the improved maize technology over both improved
or indigenous practices for sorghum and cotton in terms of both return per unit of land and
labour. Note that for both the sorghum and cotton improved technologies, the return per
unit area was higher than that from employing indigenous practices; but that the return per
unit of labour used during the June/July period was the same or lower. Unlike the sorghum
and cotton improved technologies, the improved maize technology was, from a profit
viewpoint, suitable for farmers whether they were faced with a labour or land limitation.

Not surprisingly, since the 1970s, improved maize technologies have been adopted widely in
Northern Nigeria, in a mini-Green Revolution [Smith et al, 1994]. Although, initially the prime
motivation for growing maize was as a cash crop, it eventually became a more important
dietary item as farming households made trade-off decisions between growing the high
yielding maize rather than the low yielding sorghum.

Contents - <« Previous - Next»

Home

4.4 Equitability considerations - intra- and inter- generational
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4.4.1 Intra-Household or Gender Issues

Many development projects have assumed that the male head-of-household provides the
majority of agricultural labour and is the sole decision maker concerning agricultural
activities. This approach fails to recognize the important contribution to women and children
to agricultural production in many parts of the world. Although data are very unreliable, the
indications are that female family labour ranges from 2 to over 50 percent of farm labour
[Boserup, 1970]. Women's participation in production agriculture may range from zero in
some Moslem countries to the situation in Africa south of the Sahara, which is a region of
'female farming systems' where women may manage and work more than one-third of the
farms. Despite the great contribution made by women, development projects have been slow
to recognize this contribution. As Jacobson [1993: pp. 61-62] points out:

"The reason is brutally simple: women perform the lion's share of work in
subsistence economies, toiling longer hours and contributing more to family income
than men do. Yet in a world where economic value is computed in monetary terms
alone, women's work is not counted as economically productive when no money
changes hands."

She goes on to suggest that this gender bias is compounded in many societies by
discrimination based on class, cast, or race.
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This situation can lead to complications because of differentiation in the types of labour
available from household sources, Microeconomic theories that make simplistic assumptions
about farming households add to the problem, For example, they assume a single decision-
making unit and a single utility function representing the joint welfare of family members.
However, increasingly this has been recognized as a problem, because intra-household
relationships can have a major impact on economic behaviour, Some important points to
note about intrahousehold relationships are as follows [Ellis, 1988; Feldstein et al, 1988]:

¢ Such relationships are of particular importance in situations where there is a high
degree of congruence between the production and consumption units. They are also
important where there is some imperfection in terms of integration with the factor and
product markets.

¢ The economic situation of individuals within households is influenced by the social
norms or behaviour of the society within which they reside, Therefore, specific economic
roles are socially assigned to men, women, and children, Also, division of property,
labour and income within households is socially, and not biologically, determined. As a
result, males and females within households sometimes may have different income
streams, with different sources and different destinations.

¢ Thus, it is wrong to assume that male and female labour can substitute for each other
across the range of household activities. As a result, rigidities in time allocation may
reduce the ability of households to respond to market signals. Therefore? such division
of labour can impose constraints on seasonal labour inputs and ability to respond to
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price changes. As a result, it can have a major impact on the composition and level of
farm output.

e Because of the above, increases in household income are unlikely to benefit all members
equally. This often is exacerbated by the social subordination of women in many
societies. As pointed out above, agricultural policies and projects often have ignored the
role of women in agricultural production -- not only as operators but also as decision
makers. As a result, it is not surprising that technological innovations have tended to
disadvantage women relative to men.

Therefore, an understanding of operational constraints facing limited resource households,
and the relationships that exist between members of the households and between
households is critically important in determining what are likely to be appropriate criteria for
evaluating potential technologies. In connection with this, it is also important to understand
the farming household members' goals and incentives, farming and non-farming activities,
and resources available.

4.4.2 Inter-Generational or Sustainability Issues

As was pointed out previously (Section 3,7), incorporating equity issues relating to the
intergenerational impact of development is one of the challenges facing FSD. There is a great
deal of concern about the impact of an ever increasing world population on the world's
natural resources. This concern was evident at the Earth Summit held in June 1993 in Rio de
Janeiro. Part of this concern was related to the loss of nearly 500 billion tons of topsoil
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through erosion in the 20 years between the previous meeting in Stockholm and the Rio de
Janeiro meeting. According to Brown [1993], this and other environmental factors have
contributed to a decrease in the rate with which food output is growing -- an alarming
situation given the increasing population to be fed.

Most farmers, and hence development programs, are concerned with local short-run
production problems rather than the broad picture presented at the Earth Summit. This its
logical, given the farmer's need to survive at the present, but it does not excuse the FSD team
from considering the long-term, intergenerational and sustainability, impacts of their
programmes, Although not the only factor to consider in the inter-generational and
sustainability area, a major concern is soil conservation," Norman and Douglas [1994]
identify a number of concerns when addressing soil conservation issues.

¢ Good land husbandry requires a mix of improved farming practices integrated with farm
policies and programmes. Thus, it is essential to understand the current farming system
in order to design effective conservation measures. This implies that a systems
perspective be used.

¢ The goal should be to prevent rather than cure soil erosion. This means that the causes
of soil erosion must be understood and treated, rather than concentrating on treating
the symptoms.

¢ To be most effective, conservation programs should be planned with the full knowledge
and participation of the farmers. FSD team members must be able to communicate
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effectively with farmers to identify their ideas, perceptions, and priorities, so these can
be taken into account in developing strategies for improvement.

e If farmers are going to implement changes, they must be convinced that they can obtain
short-term benefits from change (i.e., have an incentive to alter present practices). Thus,
it is important to try and identify strategies that will have short-term benefits as well as
provide long-run conservation improvements. When dual-purpose strategies cannot be
designed, the long-term conservation activities should be linked with measures that
provide short-term production/welfare benefits.

¢ For any conservation activities that require community action (e.g., soil conservation on
a watershed), it is important that the communities have responsibility and control and
also reap the benefits of such action, in an equitable manner.

¢ Long term programmes are more effective than short-term programmes. Thus, it follows
that the change will take place over a long period, necessitating adjustments and
iterations in programmes.

BOX 4.2: BALANCING INDIVIDUAL FARM AND COMMUNITY OBJECTIVES

Rapid changes are occurring in cropping system recommendations and practices in the Andes
of Bolivia [Genin et al, 19941. Some of these changes are in conflict with objectives and
beliefs held by the community.

Individual villagers in this region occupy field sites for two or three years within communal
lands and then shift to new sites. Individuals make their own decisions about cropping
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practices, and the community collectively decides when shifts are in order. The fallow period
typically lasts from 3-15 years and provides communal grazing, rejuvenates soil fertility, aids
with pest control in crop production, and provides fuel for the household. Furthermore, the
long-term fallow system, aynuga, contributes symbolically to the well-being of the
community and its sense of stewardship.

Adoption of 'improved, cropping practices by individual farmers on their fields could change
the way in which they wish to occupy space in the long-term fallow system. Solutions to this
restraint will require balancing objectives of individual farmers and community.

These considerations are in addition to technical considerations in soil conservation and
imply that the FSD team must possess skills other than just technical skills. This is implied in
the example given in Box 4.2.

Although this discussion has centred on soil conservation, the approach and factors to
consider can he applied equally well to other programme areas where there are inter-
generational or sustainability considerations -which will include most programme areas.

4.5 Recommendation domains

A recommendation is information that farmers can use to improve the productivity of their
resources (i.e., farming system) [CIMMYT, 1988A]. A good or successful recommendation,
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therefore, would consist of the practices that farmers would follow, given their current
resources. if they had all the information actually available to the researchers. Obviously, the
development of recommendations for farmers should be as efficient as possible. Because it is
impossible to make a separate recommendation for each farmer practical compromises have
to be made. As indicated earlier (Section 3.4), this is done by stratifying the farmers into
groups as homogeneous as possible. Farmers in these groups should have similar
circumstances. resources, problems, and solutions to those problems. In this situation,
therefore, it is usually assumed that the same recommendation will be suitable for all the
farmers in the group. Such a group of farmers is a particular recommendation domain
[Byerlee et al, 1980]. Recommendation domains may be defined by agro-ecological (technical)
and/or by socio-economic (human) circumstances (Box 4.3). The definition of the
recommendation domain depends on the particular recommendation [CIMMYT, 1988A] (see
Box 4.4).

Therefore, by dividing farmers into homogeneous groups or recommendation domains, one is
recognizing:

e The heterogeneity that exists in the farming population.

e The likelihood that farmers, within a group, will have similar problems.

e The increased probability that farmers within a group, will be interested in the same
potential solution to the identified problem(s).

Thus, the purpose of the groups is to highlight similarities within the recommendation
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domains and the differences between and among the recommendation domains. Similarities
and differences are important only with respect to the objectives: increasing agricultural
productivity by establishing experiments and generating recommendations. Because farm
families differ from one another, it is important to distinguish the characteristics on which
they vary, how those variables relate to the problems they have, and the usefulness of
solutions to resolving those problems.

In the descriptive/diagnostic exercise, as will be seen later (see Section 5.7), one of the
purposes is to tentatively define the potential recommendation domains, although these
may need to be adjusted in the light of later experience. An interesting short-cut that does
not require a very precise definition of recommendation domains is the use of research-
oriented farmer groups. These are discussed in a later section (see Section 9,8,6), Briefly, this
involves offering to the farmers a number of technologies, from which they select those they
are interested in testing. The characterization of the group selecting the option provides a
quick indication of the possible recommendation domain for the proposed technology and
reduces the chance of possible errors in the definition of the recommendation domains.

BOX 4.3: SOLUTIONS MAY DIFFER FOR FARMS WITH THE SAME PHYSICAL AND BIOLOGICAI.
PROBLEM

An underlying problem for all farmers in arid and semi-arid zones is the limited availability of

water for plant growth. Consequently, a key management factor is their ability to perform

timely operations in order to make water available for germination and plant growth and to
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improve the efficiency of water use.

The ability to pursue 'timeliness,, however, is not a function of management alone but also
of resources available to farmers. For example, in Southern Africa it is much easier for a
farmer owning a tractor to carry out timely operations than for a farmer hiring donkeys.
Although the problem for both farmers is the same, the potential solutions for helping them
will be different. Therefore, in much of the FSD work, such farmers have been allocated to
different recommendation domains.

Some FSD workers have found, on the other hand, that recommendation domains in their
farming systems tend to conform to geographic differences (e.g., soil type, climate, and so
forth) and less to resource differences between farmers. This was the case for dryland
farming systems in India [Walker and Ryan, 1990].

BOX 4.4: EXAMPLE OF A GENERALIZED RECOMMENDATION DOMAIN

Over the years, one FSD team in Botswana did a great deal of crop variety testing for
stationbased researchers, One example is the cowpea variety ER-7, which has now been
released officially, In the case of this variety, there was no need to differentiate the farmers
according to different socio-economic groups. Rather, the appropriate recommendation
domain appears to be all farmers in a particular geographic area (i.e., eastern half of
Botswana which has the best rainfall).
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4.6 Participatory research

During recent years, the farming systems approach has shifted dramatically from an emphasis
on farmer based but researcher managed studies towards methods that stress farmer
participation, or say, in the research process. The question asked is 'who is best positioned
to lead an inquiry into a farming system'?'. Farmer-based, researcher-managed studies are
necessary when [Shaner et al, 1982: p. 19]:

"Farmers may not have adequate technical explanations of their problems nor
know the range of opportunities for improving their conditions, but [that] learning
more about farmers helps the researchers produce better technologies and
extension workers promote FSR results more effectively."

However, participatory techniques have proven very useful in allowing farmers to express
themselves on a wide range of issues. In the extreme, the purposes of a participatory
orientation could be simply to organize a voice for farmer concerns and to impact on political
decisions. Another focused objective might be to establish nearly autonomous farmer groups
that can be self-motivated and self-directed in problem-solving investigations, But, in
practice, most participatory activities involve some balance, or a partnership, between
researcher management and farmer say in the research dialogue,

The justification for shifting towards participatory techniques lies in the need to give farmers
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or groups of farmers the freedom to conceptualize and express an accurate model of how
their farming system works, Participants can synthesize and exploit a comprehensive farm
model in terms of systems structures, processes, and farm objectives certainly more
efficiently, and often more effectively, than can FSD teams who study the system from the
outside,

When embarking on greater farmer participation, FSD can choose to invite farmers to
manage or comanage all or only some stages of the research effort, These stages might
include: descriptions of the system, diagnoses of constraints, designs of new options, pre-
screening or other assessments of options, selections of options for actual testing, reporting

assessments of options to FSD, and even taking charge of disseminating useful information to

other farmers.

The role of FSD team members in participatory research usually is not reduced. In tact, it may
require a greater awareness of issues (i.e., farmers sensitivities, social customs, and technical

understanding) than in more researcher managed work. In participatory research, FSD
members should search out ways to:

¢ Facilitate the articulation of the participants' positions -- often consensus of a group.

¢ Present hypotheses for discussion or testing.

e Link discussions with information from secondary sources that is not being taken into
consideration by the participants.

e Communicate findings to outside agents.
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¢ Link findings to the larger agricultural research and development context.
e Bring outside decision makers (e.g., research, extension, development, and planning
agencies) directly into the participatory process.

The correct balance between participatory methods and farmer-based, researcher-managed
methods must be determined by the FSD team based on what is appropriate for each
activity. The choice should be for the method or combination of methods that will give the
greatest problem-solving efficiency. The choices, especially when a large degree of
uncertainty exists about the issues and about the types of responses that can be anticipated,
might be arrived at through an iterative process in which FSD teams routinely re-evaluate the
techniques in their work plan.

Farmer participation is discussed or implicit under a number of the specific methodology
sections of this manual. Obviously, a strong participatory role occurs in informal survey work
(Chapter 8) and more particularly for PRA in Section 8.4. A range of participation in trial
management is discussed with emphasis on how this participation corresponds to the
objectives of the trial (Sections 9.2 and 9.3). A participatory mode is greatest in FMFI trials
(Section 9.8.5). Farmer groups (Section 9.8.6), listed under trial management methodology,
are actually useful participatory forums to address essentially all stages of the research effort.
Participatory evaluation objectives are discussed under Section 1().3.
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Part Il - Implementation of the farming systems development

approach

This part furnishes a broad but systematic view on how to successfully set an FSD programme
in place. The two chapters in this part deal with the following:

e The steps involved in implementing FSD (Chapter 5).
e Operational issues involved in implementing FSD (Chapter 6).

5. Operational steps
5.1 Objectives of the chapter

The objectives of this chapter are to:

¢ Provide an outline of steps needed in FSD, This information will provide ideas on types
of implementation methods, data, and analyses required,
¢ Evaluate the linkages between various steps.
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¢ Describe the desired links between FSD team members and other 'actors' at different
steps in the FSD process.
e Describe criteria that permit decisions on when a step can begin.

5.2 Step involved in FSD

Although earlier FSD was conceptually broken down into stages (in Section 3,2), it is
important to recognize that, in implementation, the boundaries between the stages can
become quite blurred, especially because the FSD team may be working at different points
on the continuum for different technologies. For example, the FSD team may still be in the
design stage for a technology to address a particular problem but in the final level of testing
with respect to a second technology, while continuing routine diagnostic work,

Before FSD can actually begin, sites for conducting research must be selected. Then the list of
the steps involved in FSD should include:

Selection of target areas and sub-areas.
Selection of research areas.

Selection of villages.

Selection of cooperators.

Description and diagnostic-stage activities.
Design-stage activities.

Testing-stage activities.
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e Dissemination-stage activities.

Aspects relating to each of these steps are discussed in greater detail in the following
sections. Some of the material on the steps builds on Zandstra [1985: pp. 168-172].

5.3 Selection of target areas

5.3.1 Scheduling of Tasks and Key Actors

The selection of target areas usually is completed before FSD team members have been
assembled to begin organizing FSD work. Because FSD output should feed into long-term
planning and development, it is best if a framework for planning national development is
defined before the selection of target areas for FSD is made.

Generally, the selection of a target area for a FSD programme is made by national decision
makers, usually in Ministries of Agriculture or their equivalent,

5.3.2 Details on the Selection of Target Areas
Two reasons often used for selecting specific target areas are:

¢ To meet the needs of the people living there and/or
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¢ To take advantage of the agricultural potential of the area.

If conditions within the target area vary substantially, it can be subdivided on the basis of
similar physical, biological, socio-economic, and farming systems characteristics.

Criteria considered in the selection depend on the purpose of establishing the FSD
programme. This purpose may be to deal with a specific part of the country or specific
agricultural problem, such as low productivity in rainfed agriculture, or to be an on-going
segment of the national research organization, dedicated to on-farm research. Whatever the
purpose of the farming systems effort, the criteria considered may include compatibility with
national policy and priorities and/or may be based on physical limitations or problems, such
as poor water availability and distribution, erodible slopes, flooding, or animal disease.

Answers to the following types of questions can help assist decision makers in selecting
target areas:

¢ Is the target area large and relatively similar in those environmental characteristics that
have the most bearing on potential research results? If so, the FSD team can apply the
research results broadly and meaningfully within the target area.

¢ Is the target area similar to other areas? If so, some of the technologies developed in the
target area can be used in other areas.

¢ Does the area have the potential for rapid pay-off from FSD? Factors that often
determine the potential are:
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o Physical and biological conditions,
o Markets and infrastructure,
o Available technology, and
o Farmers' willingness to accept innovation,

e Do the area's environmental conditions facilitate application of technologies developed
elsewhere? If so, the time period for reaping returns from the FSD process could be
shortened greatly,

¢ What are some of the cost factors? For example, is the target area now served by
existing governmental programmes or private institutions? If so, cooperation with such
programmes or institutions could enable the FSD team to accomplish more, reduce
costs, and/or save time.

5.4 Selection of research areas

5.4.1 Scheduling of Tasks and Key Actors

After the target area has been chosen, a research area or areas within the target area will be
identified. This selection is usually made by members of the FSD team as one of their first
activities in the field, The selection process, however, will usually be improved through close
consultation with government and non-government agents involved in agricultural
development in the research area,
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5.4.2 Details on Selecting Research Areas

The following factors can be important considerations in defining a research area(s):

® Representativeness of the Research Area. This is usually the most important criterion for
selection of a research area, It must be representative of the target area or sub-areas
with respect to environmental conditions -- that is, physical, biological, and socio
economic -- and the farming systems practiced,

e Accessibility. The ability to travel easily to all parts of the research area generally will
enhance cooperation between the research team and farmers, allow for easy
distribution of inputs and access to markets, and reduce the team's operating costs.
However, with respect to this, it is important to take into account the types of issues
raised in Section 5 .5,2,

e Existence of a Nearby Agricultural Research Station. Research areas located close to
research stations generally have more cooperation between on-station and off-station
researchers and can provide a more integrated approach to the overall research
programme (i.e., enable the synergism between the reductionist and systems approach
to be fully exploited -- see Section 3.5).

e Cooperation of Farmer Contact Agencies and Leader Support. Good working
relationships with agencies operating directly with farmers, such as extension and
development agencies, can increase the effectiveness of the FSD team. This is
particularly important when such agencies must be relied upon to provide information,
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inputs, credit, etc. Help and support from formal and informal leaders at the national
and local levels, can be critical to the success of the FSD programme,

In order to make an informed selection of a research area within a target area, a good deal of
information must be available to the decision makers, Table 5,1 identifies many of the data
categories necessary for research area selection. Many of these data can be collected by the
FSD team from secondary sources, such as existing reports, aerial photographs, etc.
Additional information can be obtained by spot visits in the proposed research areas and/or
reconnaissance type surveys (see Section 8,4), The final decision about the research area
often involves input from national, regional, district and local level government officials, as
well as from the FSD team, Research area selection may take as little as two weeks when
relevant data are readily available, or it may take six weeks or longer when several areas are
being considered, secondary data are scarce, or there are other problems. |

TABLE 5.1: DATA CATEGORIES FOR RESEARCH AREA SELECTION

PHYSICAL ENVIRONMENT

Climate Rainfall, temperature, wind, sunny days
Soil Physical, chemical, hydrological conditions
Topography Slope, flood plain

Irrigation Water source and quality, means and
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Weeds, insects, diseases, birds, rodents, crop
yields

SOCIO-ECONOMIC ENVIRONMENT

Resource availability

Land, labour, cash, type, and source of traction

Infrastructure

Supply of farm inputs, markets for farm
outputs, transportation, governmental
policy/support system

Market data

Socio-cultural characteristics

Prices of farm inputs and commodities, traders

Land tenure and inheritance systems, sexual
division of labour in agriculture, religious
beliefs concerning agriculture, openness to
change

Political and economic structure

National regulations, community groups,
patron client relationships, cooperatives

PRODUCTION SYSTEMS/LAND USE
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5.5 Selection of villages

5.5.1 Scheduling of Tasks and Key Actors

As is the case for selection of the research area, village selection usually is made by the FSD
team as part of beginning FSD work, Close consultation with, and advice from, senior
agricultural officials in the region and other informed regional, district, and local officials in
making this selection is preferable and even necessary, if information for making these
selections are to be complete and verified during early periods of FSD work in an area.
Decisions after the beginning phase of FSD to abandon work or initiate activities in new
villages also should be made by the FSD team in consultation with appropriate advisors
outside the team -- see discussion under Section 5.4.

5.5.2 Details on the Selection of Villages

An important point in selecting villages in which to concentrate FSD activities is to improve
the efficiency of research resource use. This 'clustering' of research activities in a limited
number of villages has become important as research resources have become more limiting,
because it can often substantially reduce recurrent expenditure.

BOX 5.1: BIASES IN VILLAGE SELECTION
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Obviously, it is important to be sensible and practical when selecting villages in which to
concentrate efforts. However, Chambers [1986] in a challenging, but valid, critique
concerning biases that impede outsiders' contact with rural poverty, notes that one of the six
he discusses relates to the use of vehicles. This bias, which he calls spatial bias, involves the
tendency for rural development practitioners to concentrate activities near urban areas, near
tarmac, and close to roads. Obviously, such a strategy in village selection, if carried to the
extreme, would seriously reduce the ability of outsiders to develop strategies appropriate to
the whole rural population.

FSD teams generally will use several criteria in selecting villages within the research area.
These may include factors considered in choosing the research area (Section 5.4). Some of the
more important considerations are:

e Representativeness. This is of primary importance because, if the villages selected for
research are not representative of the target and research areas, technologies developed
to be applicable to these villages may not be transferable to the larger research and
target areas.

e logistical Considerations. These considerations are particularly important. The number
of villages to be selected for research activities may well be limited by the number of
field staff who will be available to the farming systems team, the ease of access to the
chosen villages, their proximity to one another, etc. Trade-offs may be necessary
between the desirability of selecting certain villages for representativeness or other
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factors and the need to limit village numbers or locations because of resource
constraints faced by the FSD team (see Box 5.1).

e Characteristics of the Village. In addition to being representative in physical, biological,
and socio-economic senses, some other characteristics may be important, such as
availability of markets, the presence of an extension agent, etc.

e Other Factors. Other factors may be considered in a particular village selection. For
example, if several villages are to be selected, it may be desirable to select a 'traditional’
village, a 'progressive, village, and a village that is in 'transition' because of its location
on a main roadway (see Box 5.2), The team's assessment of local support, both by local
officials and by farmers, also may be important.

BOX 5.2: POPULATION- AND MARKET-DRIVEN AREAS

The International Institute of Tropical Agriculture (lITA) in Nigeria recently commenced work
in two benchmark study areas in the northern part of Nigeria. Three villages have been
selected in each benchmark study area differing in certain characteristics such as accessibility.
The benchmark study areas also were selected on the basis of significantly different criteria,
one being deemed primarily as market driven and the other being characterized as being
primarily population driven. Obviously, strategies for improving the productivity and
sustainability of agriculture in the two areas are likely to differ because of differences in the
exogenous factors (see Section 4.2), which influence the way in which the resources, such as
land and labour, are used.
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The selection of villages is based on much of the same data used to identify the research area
(Table 5.1). This information is collected from secondary sources, from discussions with
extension and other government officials, and by direct observation. Background information
must be relatively recent to be of most value. information from extension personnel who
have worked in the area for five or more years and from leaders (i.e., formal or informal) who
have lived in the village for 1() years or more is usually most valuable, Team members should
do at least a 'windscreen' survey of potential villages. More satisfactory results may be
obtained from interviews with key community members and officials and possibly from a
more formalized rapid reconnaissance survey. The assessment of local support can take place
during these visits.

When the information is collected, the team is in a position to make a decision, If numerous
villages are being considered, a matrix of each village's characteristics, according to key
factors, can be constructed. For example, what is the average land holding in the village? This
then can be ranked in relation to the mean for the target area. After all factors are ranked for
each village, the rankings can be totalled and, based on the factors considered, the village
with the lowest total is the most representative of the target area, This type of assessment of
guantitative factors may be of assistance to the farming systems team in making village
selection but must be modified in light of qualitative information available to them, The
existence of already defined recommendation domains (see Sections 4.5 and 5.7,2) can
greatly reduce the amount of effort necessary and implies that there is a good deal of
existing (ex ante) knowledge of the area.
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Once research village(s) have been selected, FSD activities obviously will tend to be
concentrated in them, This is particularly true if the field staff are permanently stationed in
the village, because housing, etc., may have been provided by the project, However, reasons
sometimes arise for changing villages, These might include:

e The discovery that the village is not representative, at least in certain key characteristics,

¢ Evidence that past research activities have changed the character of the farmers and the
village, so the present research activities are not taking place in a 'typical, environment.

¢ A change in the mandate of the FSD team.

¢ A change in the resources available to the FSD team, requiring a corresponding change in
team activities.

¢ Philosophical reasons such as the desire to provide exposure of the FSD to a larger
number of farmers.

Contents - <« Previous - Next»

Home

5.6 Selection of cooperators
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5.6.1 Scheduling of Tasks and Key Actors

The final step in identifying individuals to be interviewed or individual fields for experimental
purposes is the selection of participating farmers. This selection is made by FSD team
members but often may be improved by consulting with local authorities, agents, etc. The
importance of a team approach to this selection (i.e., interdisciplinary selection process)
cannot be overemphasized.

Participating farmers need to be selected at the beginning of every season or at the start of
any new research initiative. Whether these participating farmers or cooperators are part of a
repeat core of collaborators in the village or are new selections is a question that each FSD
team must resolve based on the needs of the research programme.

5.6.2 Details in the Selection of Cooperators

The cooperating unit may be a dwelling unit, a farming household, or specific members
within a household. A representative farmer is one member of a group of farmers within a
recommendation domain, having similar circumstances for which one can make more or less
the same recommendations (see Section 4.5).

In selecting farmers to participate in formal interviews or in hosting trials, the FSD team may
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use several criteria. As with the selection of research areas and research villages, the most
important criterion for choosing farmers is their representativeness. The farmers selected
must be as representative of the area's average farmer as possible, to allow for extensive use
of the results. However, they also may be chosen to be representative of farmers in a
particular recommendation domain or target group. In the latter situation, farmers with
certain characteristics are preferred. These characteristics may be: the gender of the head of
the household, a wealth factor (e.g., number of cattle owned), the type of draught used and
whether the draught is owned, specific characteristics of the type of land farmed or animals
owned, etc. These factors can be used to stratify a sample to ensure representation by both
male and female heads of households, by wealthy and poor farmers, etc.

For certain types of work, problems can arise from using a farm household (i.e., a group of
people eating from one pot (see Section 4.3) consisting of a unit composed of multiple
dwelling units, with their own lands, and linked by extended family and/or other ties) as the
research unit. The choice of an appropriate research unit may be an important consideration
in selecting cooperating farmers. The dwelling unit may be more appropriate than an entire
family compound, if members of the dwelling unit operate somewhat independently in their
agricultural activities. This question is related closely to the one of intra-household division
of labour and decision making (see Section 4,4.1 ), For some studies, the head of the
household may not be the most appropriate cooperator, particularly if some other family
member has responsibility for, and decision making power over, the particular activities of
interest (Box 5.3).
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BOX 5.3: THE APPROPRIATE COOPERATOR MAY NOT ALWAYS BE JUST THE HOUSEHOLD
HEAD

Households may contain independent decision makers, thus complicating the issue as to
whom attention should be focussed on with respect to different technologies, For example,
in Senegal, fields under the control of households have traditionally been divided into
common and individual fields. The common fields controlled by the household head
provided food for all members of the family. Increasingly, because of stresses and strains in
complex household units (i.e., traditionally composed of more than one nuclear unit --
husband, spouses and other dependents), an increasing proportion of fields is controlled by
individuals, However, because of poorer access to labour and improved inputs -- which are
usually channeled through the household head -- yields of crops are often lower on such
fields than on the fields under the control of the household head, For example, with respect
to groundnuts, Venema [1978] found that yields were lower on fields controlled by
individuals (i.e. particularly when they were women) than on those controlled by the
household head). He attributed this partly to lower labour inputs and poorer timeliness with
respect to field operations (i.e., particularly dates of planting and first weeding),

Consequently, in such a situation, strategies for improving the productivity of groundnuts
perhaps would need to be differentiated according to who controls the field, thus influencing
the choice as to who is the most appropriate cooperator. Obviously' however, in the process
of such selection, it is important to have the explicit support of the household head, if the
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main cooperator becomes someone other than the household head himself/herself.

The interest, willingness, and ability of farmers to cooperate are also important selection
criteria. Farmers may be interested and willing to cooperate, but they may not have the
resources to participate, or they may face conflicts in the use of resources if they do
participate. Also, the head of household may be willing to participate, but not some other
members of the family who will face an adverse situation if the family participates in the FSD
effort. Thus, FSD teams selecting farmer participants must make sure that all members of the
household, who may be affected by the household's participation, are willing to cooperate.

Logistical considerations are also important in selecting trial or interview participants. To
facilitate visiting participants, particularly at their fields, the FSD team may choose to select
farmers from one or two geographical groupings of fields or select participants to reflect
groupings or communities within the village. Farmers belong to communities within villages
that are linked by family, social, and/or economic ties. Participants in such communities are
often located in the same general geographic area within the village, and selecting several
community members not only will reduce logistical problems, but can provide additional
information on linkages between households for shared resources, work, consumption, etc.

Once the FSD team decides on the criteria for farmer selection that are most appropriate for
their situation, they must contact the potential cooperators and make their choice of
cooperators. Most farmers will be somewhat suspicious of, and curious about, researchers
entering their village. Because of the complicated social structure of most small villages, it is
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often important to identify village leaders and seek their support or approval. Village leaders
who may provide necessary or helpful support include traditional leaders, such as the village
headman, and community leaders (e.g., an influential school teacher). Gaining the support of
such community leaders will often:

e Reassure the farmers of the team's intentions, thereby reducing their suspicions and
encouraging them to cooperate with the team.

¢ Help elicit meaningful answers from survey participants.

¢ Allow the team to check the accuracy of the interview data with the leaders.

Suggestions of ways researchers can gain local leadership support include:

¢ Explaining the project.

¢ Emphasizing that farmers, answers to surveys will be kept confidential.

e Stressing that no names or specific individual information will be given to other
government agencies.

¢ Explaining how farmers will be selected.

¢ Keeping the leaders informed on the project's progress.

Although it is important to obtain the support of the village leadership, it is also important
that the FSD team itself has a high degree of autonomy to avoid such leadership having
undue influence on the types and levels of activities undertaken, the farmers involved, etc.
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Farmers to be surveyed or to host trials usually are selected from some kind of a list of
farmers in the village. Devising such a list is often a challenge (see Sections 8.4.4 and 8.5.3).

Once an FSD team has selected a group of farmers to participate in a survey or to participate
in an on-farm trials programme, there is a tendency to work with the same group over a
period of years. This has both positive and negative effects. Working with the same farmers
provides information over time, which is useful in identifying changes in the system. On the
other hand, the farmers may become atypical of the average farmer in the area because of
their contact with the FSD team. Thus, it may be important to change the group of
cooperating farmers for some surveys (e.g., particularly single purpose surveys) and for some
trial work. Whether a change in cooperators is necessary depends on the objectives of the
trial or survey and numerous other factors, such as whether the farmers are still
representative. It is also important to consider updating the list of farmers from which
cooperators are chosen, either randomly or purposively, on a regular basis. This is
particularly relevant it. the list is several years old and if substantial in- or out-migration has
occurred in the village.

Finally, in selecting farmers for on-farm trials, it is important to match farmers with trials that
suit their farming system in terms of resources, preferences, and management abilities. How
well a farmer will carry through on a trial may depend on perceived benefits associated with
the trial. Thus, the more appropriate the trial is to the farmer's circumstances, the better are
the chances that it will be completed,
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5.7 Descriptive/diagnostic

The objectives of the descriptive and diagnostic activities are to:

¢ Develop a basic understanding of how the farming system is operating within the
research area.

¢ Use this information to identify problem areas or areas of under-utilized potential that
could benefit from change. These may differ for different farmers, therefore, requiring
preliminary identification of recommendation domains.

To put it more simply, in order to introduce change, it is first necessary to understand what
farmers are doing, and why they are doing it in a particular way. Then, in the diagnostic
activity this information can be used to identify areas within the farming system where
improvements can be made.

5.7.1 Scheduling of Tasks and Key Actors

Descriptive and diagnostic research begins even during the study conducted to evaluate and
select sites for research. FSD team members also will want to exploit all pertinent
information already collected at the time FSD work is initiated. However, many formal
descriptive and diagnostic studies will begin after research sites have been identified fully.

Descriptive and diagnostic research is never completed fully (Box 5.4). However, because FSD
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work must proceed to subsequent stages of research (i.e., design and testing of technology)
as rapidly as possible, formal descriptive and diagnostic research is likely to peak in the
earliest phase of FSD work in an area, At a minimum, however, informal descriptive and
diagnostic research continues to re-evaluate the hypotheses formulated before technologies
are designed, Descriptive and diagnostic research also can be on-going for special subject
areas even years after work was started.

In the classic model, FSD team members generally have written up descriptions and
diagnosed priority constraints. Station-based or other visiting scientists have assisted with
diagnostic activity in selected subject areas. Far too often, descriptive and diagnostic research
has ended with narrow disciplinary oriented perspectives of constraints (Box 5,5). It is
imperative that all disciplines, including farmers, collaborate to provide an integrated
analysis at this stage (see Section 10,2). Increasingly, FSD teams are asking farmers to take a
more proactive role in identifying constraints (e.g., see matrix scoring and ranking in Section
8,4.4) and potential solutions (see Section 5,8).

BOX 5.4: CONTINUOUS DESCRIPTIVE/DIAGNOSTIC WORK IS NECESSARY WHEN RAPID
CHANGE IS OCCURRING

The first diagnostic-stage analyses of the Adaptive Research Planning Team in Western
Province' Zambia (ARPT-WP) tended to be formal and deal with the local fanning system as
though it were static and as though problems identified today would remain as such into the
future [Kalonge and Lof, 1994]. This diagnostic approach failed to account for significant
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evolutionary changes occurring in the economic, social, and political environment of the
country and in the adaptive responses within farming to these changes

Zambia is implementing a structural adjustment policy to deal with its economic problems.
One response of farmers to these changes is to diversify their mix of enterprises and move
away from an emphasis on previously subsidized cash crops. Several specific changes are
noted or predicted maize farmers face a sharp increase in fertilizer prices; rice growers face
declining profit possibilities because of high transportation costs; and new opportunities are
emerging for cassava production.

To address research needs in this changing environment, the ARPT-WP is developing an
approach with emphasis on informal and or-going diagnostic procedures Explicit assessments
using participatory rural appraisal (PRA) methods are incorporated into the routine activities
of farm research groups (see Section 9 8 6) The purposes of this diagnosis are to monitor
changes in the environmental circumstances of farmers and in household adaptations to
these changes and to evaluate or forecast the impact of technological interventions in these
changed circumstances. The aim is to be able to address issues for both the near and long
term

5.7.2 Procedures for the Descriptive and Diagnostic Stage

These consist of the following:
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e Analysis of the Research Area and Farming Systems. Once the research area has been
selected, the design methodology begins with an analysis of historic events, migration
flows, customs of ethnic groups, population growth rates, and development trends that
are necessary to arrive at an understanding of the factors that might stimulate or
impede activities rerquired for the improvement of the production systems

e Definition of Development Objectives in the Research Area. One basic consideration is
to determine how important the production system under study is within the area (e.g.,
how important is a sorghum-millet-cowpea food crop system with animal traction in the
region?). Secondly, it is important to consider the reasons behind the particular form of
the existing production system. Too often, the diagnostic phase provides information on
the systems, form, without an understanding of why farmers do or do not utilize par
ticular technologies, for example, why don't farmers use row planting, or produce
fodder crops when these practices have been promoted extensively'? If one does not
properly understand the current situation, solutions that are developed to help farmers
overcome their problems/constraints are unlikely to be attractive/relevant to them.

e Analysis of the Production System or Sub-System to be Modified. This step generally
includes three levels of analysis:

o The first is to consider outside or exogenous factors that have an impact on
the system. These often explain certain characteristics in the system, such as
disease occurrence? genetic potential of livestock, etc.

o The second is structural and refers to an inventory of land use, structures, and
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equipment.

The third focuses on the way the system functions and, thus, addresses the
management of the production system and the interaction of the production
system under consideration with other systems on- and off-farm, It is at this
point that constraints to production and flexibility in the farming system are
determined. Critically important in this exercise is obtaining the opinions of
farmers themselves as to their problems (Box 5.5), In tact, farmers are often

able to pinpoint problems that would take researchers a long time to discover.

Simple qualitative modelling of the system also can be a potentially useful
approach to help structure understanding of researchers at this point.

Just to identify the problems or areas of potential improvement is not
sufficient (Box 5.6). To help farmers solve a problem, a researcher would
need to have a clear understanding of the source of the problem.

The information sought during the diagnostic activity usually involves
collecting more details on specific questions that come out of the
descriptive activity. These details most commonly need to be collected in
the field. While examining problem areas in detail in the field, researchers
also should try to assess how widespread and severe particular problems
are among the target group. Questions like: how often the problem occurs
over years, how many farmers it affects. does it have a severe impact on
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production and incomes etc., need to be answered. This type of
information is necessary for deciding what problems or opportunities are
most important and for setting the priorities of the research programme.
The issue of setting research priorities is discussed in more detail later
(see Section 6.5.2).

e Preliminary Definition of Recommendation Domains. At this stage, the team is
interested in identifying a maximum percentage of the potential target population in a
minimum number of stratifications, The stratification of domains usually starts with
factors relating to the technical element such as climate and soil, but also includes
factors relating to the socio-economic element such as farm size, family labour supply,
distance to markets, control of traction, etc.

BOX 5.5: DIAGNOSING AND RANKING OF PROBLEMS CAN BE BIASED

Busch et al [1983] in a survey of 1,400 American agricultural scientists discovered that the
major determinant of why they concentrated on specific research projects was that they
enjoyed doing them and that demands raised by clients ranked 13th!

Even if researchers do want to respond to clients' needs, the approach is often wrong, Box
[1989: p. 61] reports a revealing incident as follows:

"When we had just met, Virgillo stood up and said: 'Lucas, | understand you want
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to know. You are a scientist and you want to know, But there is only one way to
know what | know about cassava. Speak with me; don't speak to me like others
did. Ask me about my life and | will tell you about cassava.' "

This lack of truly interactive communication combined with a degree of arrogance, often
results in researchers diagnosing and ranking problems differently from farmers, and from
each other when more than one discipline is represented, This is well illustrated by Hawkins
[1994] based on work in China, Ghana, and Tanzania, Also, of course, women often are likely
to rank problems differently from men, Inappropriate problem diagnosis and ranking are
obviously undesirable, because the chances of 'irrelevant' research resulting are high.

BOX 5.6: DIAGNOSING THE PROBLEM IS NOT SUFFICIENT

Farmers in Southern Africa often do not plant in a timely manner, even though planting
opportunities are scarce. It is not enough just to go to the farmers and tell them to plantin a
more timely manner. It is first necessary to understand why they are not doing so. It may be
because most of the farmers are sharing draught power, so that they work first on one field,
then on the next. Or it may be that farmers do not have enough labour to look after the
cattle and kraal them every night, so they let them wander in the bush. Consequently, when
it rains, the farmers have to go and look for the cattle. So, to help farmers solve the problem
of delayed planting, a researcher would need to have a clear understanding of the source of
the problem.
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5.8 Design

The design work involves proposing new technologies to address constraints or opportunities
identified in the description and diagnostic work. Usually, the process involves the
development of ideas and little field work.

5.8.1 Scheduling of Tasks and Key Actors

The design of new technology or interventions follows the identification of constraints and
the prioritization of these constraints. An unfortunate and tar too frequent situation occurs
when design focuses on ideas that interest particular researchers but are not justified based
on identified constraints.

Because there is no simple formula for generating new technological solutions, creative input
must be brought to bear in whatever manner possible. In FSD work to date? visiting scientists
and cooperating colleagues from other agencies often have contributed ideas to FSD stall.. In

many cases, in fact, it is beneficial to have subject matter experts who can best know what is

on the shelf in order to make first-round suggestions to FSD team members.

Sometimes off-the-shelf proposals are not appropriate, given farmer circumstances and FSD
researchers need to look elsewhere for creative input. Increasingly, forums are being
developed within FSD work in which farmers can discuss options and suggest new ideas that
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could be tested (e.g., see discussion on farmer group methodology under Section 9.8.6).

Experiences indica