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INTRODUCTION: SYNTHESIS OF DISCUSSION IN WORKING GROUPS'

Enhancing the participation of users—especially poor rural women—in the process of
technology development for small farmers is an important strategic research issue, vital to
achieving an impact that benefits poor people. Household food security (and child food
security) is strongly linked to women's access to income-generating technologies. User
participation in the early stages of technology design ensures that new technologies can be
adopted rapidly. The "feminization of poverty," a trend which is driving rural women in
particular to form an increasing proportion of the very poor, makes it imperative that a high
priority be given to strengthening, consolidating and mainstreaming both participatory
research and gender analysis (PR/GA) in international, national and local agricultural
research.

From September 9-11, 1996 a group of fifty researchers and development professionals
attended an international seminar and planning meeting in Cali, Colombia to identify
methodological issues in PR/GA needing further research, and to set in motion a research
program on PR/GA approaches for different technologies and socioecological contexts. They
represented IARCs, NARIs, universities, NGOs and donors, and came from Asia, Latin
America, Central America, Africa (east, west, south and north), South and Southeast Asia, the
Middle East and Europe. Farmers were not present, although the conference organizers
thought hard about how farmers might be included in a meeting conducted in the languages
of English and specialized science. Inviting a few local farmers or sclected heads of farmers'
organizations (most of whom have little truck with research) seemed neither meaningful nor
dignified.

While all present at the meeting had a keen interest in PR/GA approaches, not all were
convinced of their utility. As one research manager commented in reference to participatory
plant breeding (PB): "Is this a positive response to a new opportunity or a backlash caused by
an institutional breakdown? It’s clear that classic breeding hasn't addressed the problems of
marginal environments. But do we need participation—or simply a breeding program which
starts to do its job properly?" With the stimulus of this debate, participants scrutinized the
rigor of current approaches, weighed their costs and benefits, and identified important gaps
for consolidating existing experiences as well as scaling up the use of effective approaches.

The proceedings of this meeting present the participants' reflections on key questions for
understanding the usefulness of participatory research and gender analysis in the process of
technology development. All told, the participants represent literally hundreds of years of
PR/GA experience. The papers they were invited to present were designed to be a stimulus to
debate and analysis. Speakers were asked to reflect on the unresolved problems or challenges

The introduction is a synthesis of working group discussions recorded daily, and rapporteur notes reported by Jacqueline
A. Ashby, Louise Sperling and Diana Camey.
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of PR/GA along a systematic set of themes. The reflections were asked to be critical,
provocative, and based on felt needs arising from practical experience: for R&D in
communities; for defining international and national research programs; and for shaping
policies that determine what type of research paradigms need to be institutionalized.

This introduction is divided into two major sections. The first one highlights five of the more
general conceptual issues with which participants grappled. These helped prepare the stage
for papers and substantive discussions on challenges faced by researchers using PR/GA
approaches. The second part outlines the agreed-upon research agenda in several areas:
participatory methods in plant breeding (PB), in natural resource management (NRM), and
gender analysis (GA), specifically as it cross-cuts PB and NRM.

Key Issues
Participation: What's the Bottom Line?

One of the most compelling debates during the meeting concerned the rationale for
'participation’. One goal of encouraging farmer participation in research is to improve the
functional efficiency of formal research (better technologies, more widely adopted, more
quickly). Another objective of participation is to empower marginalized people and groups so
that their own decision making and research capacity is strengthened and they can make
effective demands on research and extension organizations. The two are not mutually
exclusive: functional participation can be empowering, and empowering participation may
lead to functional efficiency gains in technology development. However, the two may imply
different spending priorities and time horizons. The quest for empowerment generally
demands more intensive participation over a longer time period than the quest for functional
efficiency gains in a particular research area. The two approaches also imply different criteria
for success. Cost effectiveness is a key criteria of success in functional participation, whereas
capacity building is a more important result for empowering participation.

The issue of when and why empowerment as an objective of participation was thoroughly
analyzed. Some participants took the view that formal research programs do not need to be
concerned with empowerment, nor was it in the scope of the international agricultural
research centers' mandate. Another view was that effective functional participation could not
take place without empowerment, and that the involvement of NGOs with a track record in
empowerment would strengthen any effort to use participatory approaches to agricultural
technology development.

As a result, empowering and functional participation will receive attention in the initiative's
empirical studies. Better understanding will be sought of the practical differences—and
consequences—of the two perspectives, both for the formal the research system and for all

the stakeholders.
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Identifying and Working with Stakeholders

"Stakeholders" refers to all those who might help shape a research agenda, be directly
involved in carrying out research, or who are going to be affected by, or use, the results of the
research. Using this definition, a huge range of potential stakeholders can be associated with
the development of technology, and different groups may be allied with different research
stages. (For example, in participatory plant breeding, consumers and middlemen are involved
later in the process than farmers). As it is not feasible, (nor probably equitable) for each
stakeholder group to cast a single vote at each stage, some hard choices need to be made
about who participates, and at what stage, and what weight is to be given to different groups
of stakeholders. A number of questions related to this issue preoccupied the participants in
the meeting.

The first question concerned the degree of stakeholder differentiation needed to get a useful
product. Do all potential categories of stakeholders have to participate directly in research to
get products which they will find specifically useful? Do all need to be involved during the
full sequence of research (i.e. priority setting, experimentation, evaluation)? Within
stakeholder groups, should participatory programs aim to work with a representative set (of
users) or would a focus on involving users with specialized expertise give more targeted
results—in terms of efficiency?

The second issue centered on the costs of differentiating stakeholders and conducting
research with different groups. Is it more expensive to consider the needs of six differentiated
stakeholder groups than of two? Are the costs of differentiating users outweighed by
differentiated benefits? Are there cut-off points for the aggregation or disaggregation of
stakeholders which yield the maximum benefits? Are the cut-offs different when the program
is aiming at equity or empowerment than when its goal is research efficiency?

Third, the group debated the kinds of methods and mechanisms which are available for
addressing concerns of stakeholder differentiation. Do we know how to identify effectively
the full range of stakeholders? Do we have tools to ensure the participation of 'invisible
groups' (such as women, in some cultures)? How can participatory processes be managed
when there is conflict among stakeholders? This is a big issue, particularly in managing larger
natural resource units, such as watersheds. Are there methods for measuring how the
inclusion of different stakeholders affects the outcome of research? Are there mechanisms
which should be put at the disposal of stakeholder groups themselves so as to make their
participation effective (e.g., research funds or opportunities to sit on influential committees?)
Although, in answer to many of these questions, participants could make inventories of
possible tools, methods, and mechanisms on offer, few felt that the options had been
rigorously evaluated. How can adequate "quality control" be exercised on existing tools? Are
the well-developed gender-analysis tools equally applicable for other variables which
differentiate users? Is there an inherent bias in certain tools towards "extractive" applications?
Does this matter for the outcomes of functional participation?
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In all these concerns—the degree of differentiation needed, the cost-benefit ratio of
differentiation, and methods for looking at both—the questions asked are different depending
on whether the objective is functional participation or empowerment. In the process of
technology development, an empowerment focus might be more inclusive: "Everyone should
take part". A functionalist approach will be more selective: for example, "Only farmers who
are seed experts really need to screen germplasm.” The question then follows: Are the
benefits of technology development distributed more or less widely depending on the
"functional” vs. "empowerment” approach to participation in the research?

Experimental Methods: Where's the Starting Point?

The nature of the interface between scientists' and farmers' experimentation was also a
concern denoted throughout the workshop. There was agreement that both are important and
that bringing the two together can be a stiff methodological challenge. However, opinions
about the starting point for research, and the weight of each set of techniques, differed.
Should research begin by identifying farmers' own experimental practices and then build on
these, strengthening them through the application—where relevant—of techniques derived
from formal science? Or, should formal experimentation be the starting point for research into
which farmer involvement is then introduced?

It was evident that these two points of departure need not be mutually exclusive, and could
have different advantages, depending on the research issues and institutional context in
question. Starting with farmers' own experimentation might be more advantageous in
participatory NRM research or in the generation of knowledge- intensive or management-
intensive technologies.

Conversely, in participatory plant breeding it may be advantageous for farmers to incorporate
some formal crossing and screening methods into their own varietal improvement.
Participants agreed that one of the contributions of this initiative would be to provide
guidelines on the basis of empirical case studies of different starting points.

The participants’ analysis of the advantages of building on farmers' own experimental
methods versus those of relying on a formal research paradigm converged with their
discussion of farmer involvement in prototype testing or pre-adaptive research. Table 1 shows
how two of the working groups assessed results to be achieved by research using these two
very different starting points. The similarities in each analysis of the expected results are
striking and need to be explored more thoroughly. One important comment was that in
prototype testing, it is difficult to say exactly 'whose' research is being built on.

Impact: What is Being Assessed?

By bringing scientists and development practitioners together, the meeting identified a
common concern: the need to evaluate the impact of participation and gender analysis, both
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Table 1: Conclusions of two discussion groups on the expected results of joint farmer-

scientist research with different starting points*

Discussion group on results of farmer
involvement in pre-adaptive formal
research

Discussion group on results of scientists
participation in farmers' research

Similar conclusions

e Incorporation of farmers’ knowledge into
research agenda (building on indigenous
knowledge)

o Early farmer perceptions of "what is

e Technology based on  farmers'
indigenous knowledge

e Early benefits of farmers' insights and
observations

possible” & Quicker solutions to "real" problems
¢ Reduce the number of years from begin- e More efficient and effective use of re-
ning a research to adoption sources

e Use research budgets more cost- e Better relations with farmers
effectively—"more and cheaper" research
* Mutual trust and respect

Different conclusions

o Validation of value of farmers' research
and local technology by scientists

e Portfolio of solutions/multiple options
e both local and exotic

* Conclusions have been edited to present the main themes.

for end-users and for the efficiency of the research process. While seminar participants only
touched on specific procedures for evaluating participatory field research and the impact of
the initiative as a whole, they did raise fundamental questions which will shape the evaluation
of impact.

There was a debate among the participants about whether the primary impact of participatory
research is embodied in a product—such as a better set of adapted technologies or a more
efficient research organization—or in a process, such as the strengthened ability of a
community to solve their own problems. The definition of outputs has implications for
determining impact, and also for determining exactly what needs to be scaled up: the learning
process itself or the products emerging from participatory research? Discussions showed that
impact may be defined as both the process and the product: one of the conclusions of the
NRM research group was that the "product" might be a knowledge-intensive technology
which requires a participatory learning and management processes for farmers to use it.

Another issue related to defining impact was the relative importance of achieving local or site-
specific impact vs. extracting generalizable lessons and methods. There need not necessarily be
a conflict between the two objectives. Thorough, site-specific research can both deliver
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immediately useful products and involve rigorous analysis of methods used and general lessons
learned. As research budgets are generally falling, attention to both results (site-specific impact)
and methods which help achieve those results would seem to go hand in hand. This means that
the costs of participatory research and gender analysis need to be related to the benefits. If the
cost of this new paradigm puts it out of reach of all but the most well-endowed research institute
or system, then it is a luxury. This is a danger that must be consciously guarded against.

Scaling Up and Institutionalization: Two Heads of the Same Snake?

Achieving impact, scaling up and institutionalizing participatory approaches and gender
analysis were seen as intimately linked. Indeed, some participants proposed that impact
indicators be devised according to whether an approach could or could not be scaled up. Cost-
benefit ratios also, it was suggested, need to be multiplied by the scale on which the PR/GA
approaches will ultimately be used in order to get a full assessment of research efficiency.
Start-up costs may be high, both in terms of methodology development and initial entry into a
pilot community. However, some suggested that replications might be less costly if PR/GA
research were to be implemented in many locales. This still needs to be proven.

There were very varied perspectives expressed in the meeting on the interdependency
between scaling up participation and institutionalization. Some participants conceived of the
research procedure as a series of discrete steps: i.e. first, get the methods right, then
institutionalize them, and third, work on scaling them up. Another perspective suggested that
methods developed first at a small-scale may not be suitable for scaling up (they may, for
example, be too labor intensive, with few economies of scale). From the beginning,
techniques, organizational models and research methods may have to be developed at the
scale at which they will ultimately be used. For example, would a PR approach be multiplied
by adding more small groups on the same scale as the initial groups worked with; or would it
be multiplied by expanding the approach used with a few small groups to a larger, watershed-
scale group; or would it start out at the scale of involving all the relevant stakeholders in a
large-scale participatory effort, for example, in a whole watershed?

Are institutionalization and scaling up the same? Certainly, methods can be institutionalized,
that is, they can be made routine, but remain restricted to a very few sites or themes. Does
effective institutionalization, imply widespread use of the approach and require scaling up?
One of the challenges for this initiative is to analyze separately the degree to which methods
and approaches have been institutionalized and the degree to which they have been scaled up,
and the critical success and failure factors for each.
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Opportunities and Challenges for Future Research

The section below outlines the precise research directions which participants in the Cali
meeting felt needed to be taken further in three substantive realms: participatory plant
breeding; participatory research in natural resource management and gender analysis. Their
goal is to create a set of worldwide comparative studies which will address the needed
methodological issues across crops, farming systems, populations and socioenvironmental
contexts.

Participatory Approaches in Plant Breeding

The incorporation of participatory methods into plant breeding began in the mid-1980s when
farmers were invited to become involved in the evaluation of pre-release materials. The gap
between users' and breeders' criteria for acceptability of new plant types identified through
participatory research is now stimulating plant breeders to introduce user participation at still
earlier stages in applied research. The effects of this are marked; some breeders perceive
participatory methods as comparable to biotechnology techniques in terms of their potential
for opening up new frontiers in breeding (Kornegay et al., 1996; Ceccarelli et al., 1995;
Zimmermann, 1996; Hardon, 1995; Iglesias and Hernandez, 1994).

The working group on participatory plant breeding at the Cali meeting included many active
practitioners involved in participatory plant breeding (PB) programs such as: ILEIA's (the
Information Centre for Low External Input and Sustainable Agriculture's) work supporting
farmer rice breeding in the Philippines; the Ecuadorian national program’s innovative
participatory selection approaches for potato; and ICRISAT's (International Crops Research
Institute for the Semi-Arid Tropics') collaborative work with Indian NGOs in screening
segregating pearl millet materials with poor farmers in Rajasthan. This was the second formal
meeting bringing together PPB practitioners, the first being sponsored by IDRC (the
International Development Research Centre, Canada), FAO, IPGRI (the International Plant
Genetic Resources Institute) and the Centre for Genetic Resources, The Netherlands, in July
1995. Many participants had attended both and thus were already familiar with each other’s
work; this allowed the group to identify a focused work plan in a relatively short period of
time.

Assessing participatory breeding methods. The plant breeding group identified four major
thrusts for the global research program. The first is to assess and develop participatory
breeding methods themselves. Most of the existing applications of participatory approaches
in plant breeding involve farmers in relatively downstream selection of advanced lines or
finished varieties. Pre-adaptive participatory research in breeding is an area in which
methodologies are still incipient; at present it is difficult to determine the degree of user
participation that is appropriate at a given stage in the breeding process and in any given
environment,
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To develop methodological guidelines targeted at specific types of crops (for example, self
pollinated, open-pollinating or clonally-propagated) and specific environments, the working
group proposed a series of comparative empirical studies. These will involve farmers in
selecting parents, in making selections from segregating populations, in evaluating advanced
lines on-station or on-farm, and in decision making about the production of preferred varieties
of seeds. At each stage in this process, the different selections made by breeders, men and
women farmers (and perhaps other stakeholder groups, if relevant) can be contrasted. Once
farmer selection strategies are understood, ways in which breeders can help to support and
enhance these can be developed. One set of empirical studies will explore how farmers can
most effectively be involved in the formal research process, a second set will look at the role
of scientists in strengthening farmers' own breeding efforts.

User and gender differentiation in the seed technology development chain. Secondly, the
plant breeding group suggested that a more critical look should be taken at the issues of user
differentiation and gender analysis all along the seed technology development chain. Those
involved include direct users of seeds, seed producers, processors of resulting crops and final
consumers. At present, not all ongoing participatory breeding projects have been
incorporating gender analysis and user differentiation into their work, despite the fact that it is
recognized by most that women are often the plant breeders in small-farm production
systems. They are responsible for domesticating wild species, selecting germplasm and
saving seed. The need to better differentiate just which users should be involved in the
research process and to specify which users and stakeholders actually benefit from research
was identified as one of the most important cross-cutting methodological challenges of this
novel initiative.

Organizational options and decentralization of plant breeding. For research to be
effective, it is necessary not only for methods, but also for organization, to be appropriate.
User participation may require that research must be decentralized in order for user groups to
be involved and to meet the demands of site-specific adaptation. Therefore, as a third thrust,
the plant breeding working group will explore different organizational options, including
alternate divisions of labor within the breeding process. Studies in this area will assess the
cost-effectiveness of different ways of organizing participatory plant breeding and the
implications of increased involvement by different partners: for instance, what might be the
advantages or constraints for each collaborator if farmers' groups or NGOs take a lead role in
adaptive research? Certainly, this will vastly increase the scale of testing which is feasible,
but the costs attached to such a strategy need to be better understood before it is widely
operationalized.

Decentralization may be the sine qua non for participation but a number of questions about its
implementation urgently need to be answered. For example, what degree of decentralization
is required for tackling a particular plant breeding problem and environment? What are the
financial and logistical means by which decentralization can be achieved? What are the new
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skills required for the management and implementation of a decentralized participatory plant
breeding program? What are the implications of decentralization for research quality?

The products of participation and support services. Finally, the plant breeding working
group proposed looking at the implications of decentralization for the design of seed support
services. If resource-poor farmers are to benefit, it is not enough just to alter the orientation of
technology development. itself. The distribution systems which move the products of
participatory breeding must also take new shape. The focus will be on finding ways of
strengthening and working with local seed systems and seeking opportunities for
collaboration between formal and informal seed systems.

Some of the expected outputs from research conducted by the plant breeding working group
appear in Box 1.

Box 1: Specific outputs from methodolegy and organizational development in partici-
patory plant breeding

e Participatory research methods and gender analysis tools developed suitable for integrating
farmer crop-development systems with advanced breeding techniques.

e Participatory breeding strategies refined for a cross-section of species, with guidelines
developed on appropriate breeding populations, field techniques, and suitable biotechnol-
ogy tools.

¢ Knowledge and skills of rural men and women specialized in germplasm management are
recognized, strengthened and linked to research.

e Varieties acceptable to farmers which incorporate traits derived from local landraces and
global germplasm developed.

o Cost-effective organizational forms for different kinds of decentralized plant breeding
research identified.

¢ Analysis conducted of the ability of the formal and informal seed sector to deliver the
products of participatory plant breeding.

Participatory Approaches in Natural Resource Management Research

Until the meeting in September 1996, participants in the Natural Resource Management
(NRM) working group, unlike the plant breeding group, had never before come together to
consider the relevance of available participatory research and gender analysis methods to
NRM research. This, and the generally broader and less well-defined subject area which was
under discussion, meant that the group undertook a wide-ranging discussion of priorities for
action.
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Stakeholder groups, collective action and conflict resolution. Like the plant breeding
group, the NRM group saw participatory methods and gender analysis as critical for
mobilizing local knowledge and users' criteria—which may often be women's knowledge and
criteriz—in order to make decisions about the acceptability of technologies. Some of the
toughest methodological challenges for participatory NRM research are concerned with how
to link farmers' knowledge and interests with those of other stakeholders at different scales
(from the field to the farm, community, and supra-community or watershed level).
Stakeholders must first be identified, then mechanisms which enable them to contribute to the
research process need to be developed. It is highly likely that conflict will develop between
different stakeholder groups and thus conflict resolution techniques and skills will be at a
premium.

Overall, the NRM research working group focused on issues relating to the management of
natural resources by various individuals and stakeholder groups, rather than on the material
technologies themselves. NRM technologies (such as soil conservation practices, nutrient
management and integrated pest-management techniques) are often knowledge-based,
management-intensive and require collaboration or collective action if they are to be
effectively employed. Where there is a diversity of microenvironments and stakeholders,
solutions to resource management difficulties are largely situation-specific. Arrangements
which are mutually beneficial with trade-offs acceptable to the different stakeholders must be
tailored to the local environment. This highlights the importance of local-level capacity
development. Local people must be able to develop sustainable institutions to manage
collective action and must also be in a position to analyze resource constraints, to monitor
evolving resource processes and to adapt strategies for technical innovation to changing
environments over relatively long periods of time.

Impact measurement. The NRM working group related this concern with management to
impact measurement. Measuring the impact of participation is considerably harder in natural
resource management research than it is for plant breeding, both because of the nature of the
technologies themselves (which are often effective only as part of an entire system of
management) and because of the time scale over which they would be expected to reap fruit
(which may be a longer period than it takes to develop and disseminate new varieties). The
long-term nature of resource management research adoption and impact makes it particularly
vital that participatory evaluation mechanisms are developed and refined to sustain adoption.
Farmers themselves must be the judges of success over the longer term. Thus enhancing the
capacity and understanding of cause-and-effect relationships by farmers must be a priority for
participatory methods applied in a learning process approach. The NRM working group
linked this focus to the need for better methods for facilitating an interface between formal
science and farmers' own experimentation.

Learning and scaling up. The NRM working group signaled that participatory methods and
the participatory research process have to create a joint learning environment between
scientists, farmers, and other stakeholders as well as among different categories of resource
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users. This iterative research and development process is particularly important in natural
resource management research because of the complex range of trade-offs between
conservation and productivity which it entails, and because of the high potential for conflict
among stakeholders.

Scaling up participatory approaches to the development of knowledge-intensive technologies,
was identified by the NRM research working group as a major methodological challenge and
organizational issue. The group's emphasis on the objectives of participatory research as
learning by doing—both on the part of researchers and farmers—raised as a major challenge
the issue of whether concrete technologies would be replicated on a large scale at reasonable
cost using participatory approaches. Experiences with participatory technology transfer,
especially using farmer-to-farmer approaches, give some idea of how this might be done.
These also underline the importance of working with, and building on, existing local
knowledge systems, and of giving support to local experimentation.

Some of the expected outputs from the work of the NRM working group appear in Box 2.
The group noted that new methods are expected to be developed only where existing methods
are not satisfactory.

Box 2: Specific outputs from methodology and organizational development in Natural
Resource Management research

e Methods assessed and developed for user participation in design of knowledge-intensive
technologies.

» Methods for short- and longer-term resource monitoring by farmers as well as researchers.

* Methods assessed and developed for encouraging collective action, conflict resolution and

" negotiation at different scales.

» Technologies acceptable to farmers for increasing productivity while protecting the
environment.

e Options for organizational innovation and links for managing natural resources at different
scales. :

e Strategies for strengthening and catalyzing local and durable organizations which can lead
site-specific management of resources.

e Strategies for scaling up knowledge-intensive technology development and ensuring its
spread.

Gender and Other Categories for User Differentiation
Participants in the meeting agreed that the differentiation of categories of users—both in the

participatory research process itself and in assessing its benefits—should run as an integrated
thread throughout both the plant breeding and the natural resource management research.
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While user differentiation in general is important to this initiative (it has already been
mentioned in both the plant breeding and NRM research workplans), the greatest emphasis
will be placed on gender differentiation, catering to the needs of women as a group and to
different categories of women, where relevant. Such analysis promotes both equity (in terms
of access to the benefits of research) and the much-needed empowerment of rural women.

The vital role that women play in agriculture and food security in developing countries cannot
be sufficiently emphasized. Women account for more than half of the labor required to
produce the food in Asia, and as much as three-fourths of the labor in Africa. In most farming
systems they are fully responsible for post-harvest operations, seed selection and
preservation, and food processing activities. With increasing male migration in search of
non-farm employment, the role that women play in farm management has also been growing.
Though these facts are widely accepted and understood, there has, as yet, been too little effort
placed on developing and institutionalizing methods of analysis which can systematically
identify research objectives and criteria to meet women's needs.

In both the plant breeding and natural resource management groups, there was discussion of
whether method development or ensuring that existing methods are used more effectively was
the more pressing issue. The gender working group identified two main opportunities for
method development.

Deciding who participates. First, methods are needed which will enable user groups to
assess, rapidly and for themselves, who amongst them should participate in technology
development. Rapid self-diagnosis needs to be made of the relevance of different attributes
(such as wealth, age, gender, or particular expertise) for participation in research. Groups
must also be able to determine whether separate or mixed groups of participants are more
likely to ensure reliable user input to a given technology. In some regions, in which this is a
new experience or there are specific constraints, appropriate methods must be developed to
engage women's participation.

Second, methods are needed to enable users to monitor gender-differentiated effects—or, in
other words, to conduct gender-differentiated cost benefit analyses—of introducing new
germplasm or resource management practices. Participatory diagnosis, monitoring, and ex-
ante assessment of the likely impact on different user groups can provide powerful feedback
to research in a low-cost fashion.

Comparison of results obtained in the plant breeding and NRM empirical studies—with and
without the application of gender-sensitive participatory research methods—will provide
solid evidence of the value-added effect of identifying and including particular groups. It is
hoped that the ‘proof provided by well-designed comparative studies will be more
generalizable than that provided by previous isolated case studies. The discussion-opener on
gender analysis reminded participants that despite much case-study evidence of the value of
incorporating such analysis as a systematic element within the research process, many
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scientists remain to be convinced; “proof, it is felt, does not travel well from one case to
another. If the research program can help overcome this problem, it will already have made a
valuable contribution in the area of gender analysis.

Next Steps

As these proceeding go to press, field programs in Asia, Africa and Latin and Central America
and the Middle East are already being initiated to explore the cutting-edge issues in participa-
tory research and gender analysis (PR/GA) which form the rationale for this comparative
research program. A Steering Committee composed of joint partners—NGO, NARS and IARC
representatives—has been formed to guide the overall agenda, and mini-workshops—among
farmers—are being planned to ensure that farmer experts in the South are given a voice in the
how, whens and whys of the global PR/GA research debate.

While the methodological and institutional issues being addressed in this emerging
"Systemwide Program" are formidable, participants believe that the sharp focus on the "how to"
of participatory research should deliver practical, targeted guidelines on when to use the varied
and developing PR/GA strategies. Guidelines can only emerge from rigorous evaluation of the
technical, social and economic impacts of diverse methodological and institutional options—
and comprehensive evaluation of the usefulness of PR and GA is being built into the heart of
the program strategy. Impact workshops on PR/GA are being organized, and evaluation
components are being integrated into many of the field research programs. It is with open,
critical and inclusive eyes that this PR/GA program takes its next steps forward.
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Intreduction

"Participation" and "participatory” have become such fashionable terms recently that any kind
of activity involving a group of people is termed "participatory." As these terms embrace a
multitude of meanings, and their meaning becomes correspondingly dilute, a serious threat is
posed to the use of the term "participatory research." This is the threat of trivializing an
approach which, in its more rigorous forms, fundamentally challenges the conventions of
western empiricism which still underpins most applied agricultural research, and which has
demonstrated the potential to revolutionize the way in which public-sector agricultural
research serves resource-poor farmers in difficult environments. The risk is that a catch-all
definition of participatory research is destined to fall out of fashion and to be discarded as
fashion changes, without ever receiving the serious scientific evaluation of its potential that a
rigorous but less trendy use of the term would invite.

Concern about this risk is a major reason for convening this meeting as is the proposition that
efforts need to be pooled globally among the multifarious practitioners of participatory
research, to ensure that when the fashion for everything participatory changes—as it
inevitably will do, the valuable contributions of this approach have been well documented
and are not discarded without there having been a serious assessment of their impact. The
objective of this short paper is to stimulate discussion and a closer definition of "What do we
mean by participatory research in agriculture?”" in order to make the case that a serious
evaluation based on greater clarity in the definition of what is meant by participatory research
has much to contribute to defining the new frontiers with which this meeting is concerned.

The paper begins with an overview of the issues that need to be considered when we ask the
question "What do we mean by participatory research?” Each of these issues will be
considered in turn, and in conclusion their implications in terms of the need for evidence and
for the future directions of research, are considered.

What Do We Mean by Participatory Research: Issues of Definition?
When the term participatory research is used nowadays to describe an agricultural research

activity, it may refer to any one of numerous diverse approaches ranging from an informal
survey with a dozen individual farmers to rapid appraisal with thousands of small groups, to a
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process of group empowerment in a village, to formal experiments designed and conducted
by farmers’ co-operatives all over a country, just to give some examples. In order to really
understand what is being described as "participatory", a number of issues need to be clarified
by addressing questions like the following.

What type of participation is involved: are the participants involved in making decisions, or is
their participation more of a consultative type in which their opinions are sought? What is the
degree or strength of the participation of researchers and farmers: are researchers leading and
inviting farmer input; or are farmers setting up the investigation and seeking researchers'
contributions? What is the participation for, what is its objective: is it to help set priorities, for
example, or is it to demonstrate solutions?

How is the participatory process managed: is it functional participation that has a useful result
for the researchers but which is not designed to build any particular capacity in the farmers
participating? Or is it designed to be primarily a learning and an empowerment process? At
what stages of the research continuum are farmers involved: in pre-adaptive research when
technologies are being designed; in adaptive research when basic design principles are fixed
and farmers are making adjustments to fit special circumstances; or in validating technologies
already proven in their locale? Who is participating: are the participants extensionists,
researchers involved in preadaptive research, expert farmers, consumers, traders, or
representatives of a special interest group, like poor women?

In whose "backyard" is the participation occurring: is this a research process in farmers' fields
or home gardens, with an objective and "treatments" defined by the people who manage those
spaces; or is this a research process on experimental plots defined by researchers, whether in
farmers' fields or on experimental stations?

What are the criteria for successful participation: what makes it worthwhile, how do the
participants evaluate the process and the results?

There is no a priori correct answer to these questions, but there are very different answers and
there are different positions as to what is correct. Different answers imply different starting
points, objectives, and criteria for success. Different starting points and criteria for success
require very different approaches to assessing impact. In order to be able to say what is useful
to research and what is useful to farmers, what works where and when, what is fashionable
rhetoric, what is of scientific merit, and what is authentic empowerment, it is essential to be
clear about the objectives and criteria for success that each different approach implies. The
next section of the paper looks at these issues in more detail.
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Types of Participation

The need to distinguish different types of farmer participation in agricultural research has
been recognized in the literature for some time. Usually three or four types are identified:
nominal participation (farmer lends land and labor to researchers); consultative (farmers’
opinions are sought); action-oriented participation in which farmers are involved in
implementing some steps of the research; decision-making participation in which the farmers
have a role in deciding what is to be done and how to do it, as well as in carrying it out.
Research also distinguishes a type called collegial participation in which researchers are
involved in strengthening farmers' own research.

Decision-making participation can involve different levels. Farmers may have one
representative on a planning body which includes representatives of several other interested
parties to the research; and they may have one vote, or simply a veto. Or farmers may
constitute the majority in a planning body, with researchers in a minority or in an observer
and non-voting role.

It can also be important to identify whether farmers have any accountability for the results of
the decisions they are participating in, and to whom are they accountable. Farmers may be
involved in making decisions as a minority on a planning body over which they have no
means of exercising accountability. In this instance, the objectives of farmer participation are
more akin to consultation—getting farmers' insights and opinions into the decision-making
process. Decision-making participation which has empowerment as an objective will be
structured in order to link decisions with accountability for outcomes. The difference is
important because the criteria for successful outcomes will be different. The impact of
consultative participation—albeit in a decision-making forum—will depend on the quality of
farmers' unique insights and objectives input into the decisions. The impact of empowering
decision-making participation will depend on the capacity for reaching decisions which can
be enforced, or for which there are effective sanctions for non-compliance in farmers hands.
In terms of research, this may mean that farmers will have some control over the financial or
other resources used for the research and will be involved in evaluating the performance of
those carrying out the research.

How Strong Should Farmer Participation Be at Different Stages of Research?

In formal experimentation, there is a recognized hierarchy of levels of farmer participation:
researchers lead the design and implementation and invite some farmer participation;
researchers and farmers have unique contributions depending on their area of special

expertise. This approach is more like a form of team-led research; farmers lead and invite
some researcher input.

"Informal experimentation”, which is more akin to what farmers do independently of any
contact with research institutions, can be initiated and led by researchers, or it can be
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farmer-led with researchers involved as observers, or actively helping to monitor and analyze
the results.

Clearly there is no formula for deciding which level of participation is "best." The level
chosen will depend on the objectives of the activity, as well as the type of crop, livestock
enterprise or technology the research involves. It is clearly important, however, to distinguish
clearly which of these levels of participation we refer to when research is called
“participatory.”

Farmer Participation in What Stages of Technology Development

All knowledge generation, whether by scientists in formal research systems or by farmers
using their own modes of empirical testing, involves an interactive, and usually nonlinear
process which can be divided into the stages listed in Box 1. Typically, farmer participation
has been in the stages of diagnosis, evaluation, and validation of technology in a consultative
role. More adventurous applications of participatory methods have involved farmers in
prioritizing solutions, and designing how to test them.

Seldom are farmers involved in evaluating the success or efficiency of a research program,
which reflects on the issues of accountability raised in the introduction to this paper. Farmers
participate, but the managers of the research they are participating in are seldom accountable
to them; and the farmers themselves are not accountable for the success or efficiency of the
program.

Box 1. Farmer participation in what stages of technology development

. Setting research priorities (which problem to work on).
. Diagnosis of problems (understanding cause and effect in a chosen problem area).
. Selecting and prioritizing which solutions or new ideas to test.

° Planning how to do the testing (e.g. what kind of experiment to do).
. Carrying out the testing.

. Evaluating the results and deciding which solution to recommend.

. Demonstrating recommendations or best practices, training farmers, disseminating
information.

. Evaluating the success or impact of the research.

The stage of technology development in which participatory research takes place is
fundamentally related to the question of how the division of labor between farmers and
researchers is defined in the process of research and development. In part, this division of
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labor depends on the level of respect and legitimacy accorded to farmers’ knowledge by
researchers. But it also depends on the type of problem, constraints, or innovation which is
being researched. For example, in participatory breeding, farmers' knowledge of quality
characteristics, and of plant types for adaptation to specific production systems, is notably
more specialized than that of researchers; whereas the scientific knowledge of pests and
pathogens and biological control, or the genes which confer desired quality characteristics
require a level of specialization beyond the empirical understanding that farmers can bring to
the process. Identifying the appropriate division of labor between scientists and farmers in a
research task is a critical first step in achieving efficient functional participation.

For this reason, this question of the stages of research that are undertaken, and the division of
labor among researchers and farmers being practiced in a given stage, needs to be asked when
we answer the question of what do we mean by participatory research in agriculture. A first
step is to ask what the role of farmers can be in pre-adaptive research: this is a stage of
technology development when problems are still being conceptualized in terms of the cause-
effect relationships and prototype solutions are still being designed. A second step is to ask
what is the role of farmers and researchers in adaptive research: this is the stage when a
proven solution has to be tested for a specific location. A third step is to ask what is the
appropriate division of labor in the extension or massification of a locally adapted solution to
all other potential beneficiaries in a similar locale.

It is possible to understand more clearly the criteria for success and expected impact of a
given type of participation, by first differentiating the level (i.e., whether this is in a
farmer-led or researcher-led process), and by then distinguishing which stage(s) of
technology development it involves, and the division of labor between farmers and scientists
being realized within a given stage—specifically with respect to the responsibilities they take
in the different activities usually involved in completing a research task (listed in Box 1). For
example, farmer decision-making in planning a farmer-led process of farmer-to-farmer
extension of known varieties has very different expected impact and criteria for judging its
success from farmer decision making in planning a farmer-led process of pre-adaptive plant
breeding in which farmers manage breeding populations. A farmer-led process of consulting
other farmers about ways to test different IPM components is very different from a
researcher-led process of consulting farmers about ways to test IPM components: the first
type of participatory research has a strong element of building the capacity of farmers to do
research, and success in building this capacity may be a criterion for judging the success and
utility of the approach; the second does not.

Who Participates: Gender and Other Variables
Two aspects of who participates in a research process need to be clarified in order to interpret

the nature of the process. One is whether the participants are representative of a population or
populations of end-users, and why representativity is relevant for the goals of the
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participatory process. The second is whether the participants bring relevant expertise to the
process. In some participatory research, it may be necessary to satisfy both conditions:
expertise and representativity. For example, research aims to develop technology for nomadic
pastoralists and needs to include representatives of those practicing traditional as well as
adaptive forms of pastoralism in order to design technology for both situations; in addition,
knowledge of traditional livestock veterinary practices may be crucial to the research, so the
involvement of pastoralists with this specialized knowledge is required. Functional
participation may emphasize specialist participation to the detriment of the empowerment of
the broadly represented population. A process which has empowerment as a primary goal
may prioritize representative participation.

The issues of representativity and specialist knowledge are at the heart of the need to apply
gender analysis as an integral part of any participatory process. Gender is a basic determinant
of representativity, because men and women in agricultural societies fulfill such different
roles and responsibilities; and gender therefore, often determines specialized domains of
knowledge related to gender-differentiated functions—for example, saving seed as a women's
function, which means that women often select the next generation of plants.

Gender is also cross-cut by wealth (or poverty): poor laboring women may have more in
common with poor laboring men in terms of their criteria for technology design than poor and
well-to-do women. Therefore, representativity and specialized expertise need to be used as
criteria for distinguishing who participates, in the context of other variables like gender and
wealth.

Farmer Participation in Research to What End?

The classification of different types and levels of participation, the research activities in
which they take place, and the stage of technology development involved, need to be
carefully placed in the context of the overall goals of the participatory research process being
analyzed. These may be several: getting technology adopted by farmers (a goal of functional
participation); building the capacity of farmers to make demands on the formal research
system (relevant to both functional and empowering participation); strengthening farmers
own research by providing inputs to it (can be relevant to both functional and empowering);
conserving indigenous knowledge generation processes.

A hypothesis intended. for further analysis in this meeting is the following: that these goals
are not necessarily mutually exclusive, and can be mutually reinforcing, but exclusive
emphasis on one can delay or damage progress in another. Thus a participatory research
process that emphasises exclusively functional goals of getting farmers to test, validate and
adopt researchers' best-bet technologies may weaken or delay the development of farmers’
own research capacity. Achieving a balance among the three goals may be important for
achieving rapid technical change and efficient research. Conversely, exclusive emphasis on
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capacity building may weaken or slow down the rate of technical change which might
otherwise occur in a participatory research process. These are questions which require
empirical assessment, because the answers will be important as guidelines for use of
participatory approaches as part of normal science.

How We Do Participatory Research

Means and ends, methods and goals are, of course, intimately related. How we do
participatory research is fundamentally related to the end we have in mind. One way to do
participatory research, which is highly popular and being rapidly taken up by development
agencies, can be described as "have tool kit, will travel", commonly called PRA—
participatory rapid appraisal. The early practitioners of this approach are now increasingly
uneasy about its use to extract information from rural people for use by outsiders, without any
capacity building or long-run commitment to action as a result of the PRA. Another way to
do participatory research is to involve the participants in an analysis which leads to their
better understanding of their situation and to a basis for joint action, if appropriate, with
outsiders. The costs, time-frame and criteria for success of capacity-building approaches are
not well systematized, nor have they been easily replicated or scaled up, unlike PRA. It is not
clear whether this lack of ready replication and scaling up is inherent in the approach, or
whether it reflects the need for more work to systematize these approaches. This is potentially
one of the key challenges for the future, especially if it can be shown that the payoff to
capacity-building approaches is significant.

A hypothesis for further analysis is that capacity-building approaches may have the highest
payoff for technical innovation in agriculture in difficult environments (poor marginal
populations, fragile ecosystems).

What is the Payoff to Participatory Research in Agriculture?

In order to survive the trivialization and dilution of the concept, it is imperative that the
question of payoff to using participatory approaches be addressed empirically, because
evidence on this is still sadly lacking. If we accept that it may be useful to develop a form of
classification or typology of approaches along the lines suggested above, the question
remains: what are the advantages and disadvantages of different approaches? In what
circumstances does a participatory approach have clear advantages over a non-participatory
approach? Several questions on which evidence and guidelines need to be formulated are
summarized in Box 2. To answer questions like these, unambiguous criteria for what
constitutes success or impact and payoff must be defined.

There are several such criteria. One will clearly be the impact on technical change, both the
number and diversity of technologies that are generated or transferred horizontally through
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participatory approaches, as well as the rate of adoption achieved. A second will be the effect
of participation on the cost-effectiveness of research: is involving farmers merely an
expensive gesture towards democracy; is it a highly efficient way of fine-tuning adaptive
research; or is it a way of avoiding costly dead ends and white-elephant technologies no
farmer wants to adopt in the pre-adaptive stage of research; or is it a cost-effective way of
identifying imaginative new breakthroughs that combine different kinds of knowledge about
a problem and its possible solutions?

Box 2. Need for evidence and guidelines

1. What degree of user participation is appropriate at a given stage in the R & D process?

2. What approaches to FPR/GA are most effective for different types of technology? e.g.
knowledge or management intensive.

3. Are FPR/GA tools and techniques broadly applicable, or do some tools bias outcomes
with respect to different kinds of impact?

How do we measure benefits and monitor performance in relation to different goals?
S. What are the costs?

Other criteria might be related to the empowerment for farmers as an end in itself; or as a key
element of a cost-effective research system. As farmers become empowered and their
capacity to take on research functions increases, does research cost efficiency go up? Or do
cost structures simply shift with the same net overall cost of the research process? Are there
significant spill-overs to other sectors (such as health, child nutrition, schooling) from
empowerment and capacity building in an agricultural research process ?

Another way to look at empowerment and capacity building through participatory research
processes, is in terms of social capital formation, or building more effective ways of
organizing and working together. If farmers and researchers involved in participatory research
build social capital, does this lower the transaction costs of, for example, adaptive research
and extension efforts?

Other aspects of payoff might be in improving the effectiveness of research in reaching the
most needy, or other groups specifically intended to benefit from an agricultural research and
technology development process. Do participatory approaches result in more accurate
targeting of a technology design to meet the needs of a beneficiary group like poor rural
women, for example? Targeting may not be more accurate than that achieved by other
approaches, but it may be achieved more quickly and at lower cost.

The new frontiers of research in this field must be mapped by addressing some of the
questions related to the critical issue of payoff if the potential of participatory approaches is

to be realized.
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Introeduction

In this paper I will reflect on the development of participatory research methodology through
a brief analysis of the International Development Research Center’s (IDRC) intellectual and
financial support for participatory-oriented research projects. IDRC is a so-called crown
corporation, a donor agency funded by the Canadian government, but with an independent,
international board of governors. Last year the Center celebrated its 25th anniversary; the
funding of participatory research projects dates back to the middle of the 1980s.

In the first part of the article, I will give an overview of the evolution of the Center’s policy
and programming concerning participatory research methodology highlighting a few issues of
particular interest. In the second part, I will present some of the lessons learned about the use
and impact of this methodology, combining my own ideas and experiences, reflections made
by IDRC colleagues (published in a number of papers and reports), and critical thoughts
provided by a number of outsiders (consultants to the Center). To illustrate some of the points
that I am making here, a few currently IDRC funded projects will be presented in summary
form.

Empowerment Through Knowledge

“Empowerment through knowledge” in developing countries by developing countries’
researchers (in the South by the South), is in a few words what the International Development
Research Center is all about. Through financial and technical support to applied,
development-oriented research projects, the aims of the Center are to provide the means to
people to learn how to:

1) study their own situation, problems, constraints and potential;

2) gather and analyze relevant data concerning the above;

3) propose actions and execute plans and projects that will solve identified problems and
improve the livelihoods of the people efficiently and effectively;

4) assess the outcomes of the research and intervention process, and to learn from these
outcomes for the benefit of future projects and programs.

23

syt

e R S A S R i



Do you know the python? Moving forward in the participatory research methodology development path

These objectives are very much in line with the general goals of participatory research which
emerged, to put it simply, to make science respond more directly to the ideas and needs of
people most affected by underdevelopment. It is important to state here that this does not only
mean the development of (better) technologies (agricultural or other), a position that some
seem to defend (e.g. Bentley, 1994: 142). Apart from new and improved technologies and
increased capacity to do research, more functional forms of organizations or institutions and
better policies are also seen as responses to the problems of underdevelopment. In other
words, participatory research is seen as a process to better understand the complexities of
social life and, as such, to provide a sounder base for action.

At the heart of this approach is a collective effort by professional researchers and non-
professional researchers to; 1) set research priorities and identify key problems and issues; 2)
to analyze the causes that underlie these problems and issues, and; 3) to take action to find
both short and long-term solutions for the identified problems. It is expected that such an
approach will have a positive impact on both effectivity (an increased use and acceptability of
research results), and efficiency (making better use of resources/reduce costs of project
execution and delivery of results). The above summarizes the reasons why the International
Development Resecarch Center, as a donor agency and partner in research, is interested in
participatory research.

Project example # 1: The Consortium for the Sustainable Development of the Andean
Ecoregion (CONDESAN)

In 1992, researchers from the International Potato Center (CIP) in Lima, Peru in co-operation
with partners from national institutions in the Andean region, and assisted by IDRC program
staff, created CONDESAN: the Consortium for the Sustainable Development of the Andean
Ecoregion. CONDESAN aims to create a community of natural and social scientists, policy-
makers, development specialists, NGO staff and farmers willing to improve the livelihoods of
the rural poor and tackle the growing threat to the natural resource base of the Andean region
(Rueda, Zandstra and Li Pun, 1994: 48-49; CONDESAN, 1996, 2).

Evolving from disciplinary and commodity-oriented approaches as well as farming systems
research, the Consortium seeks to combine technical, institutional and policy research at
several levels (farm, municipality, watershed, ecoregion) using democratic procedures,
decentralized management and participatory research and development approaches. The
consortium model is expected to generate synergies among partners and to achieve goals that
institutions on their own would not be able to accomplish. Co-operation instead of
competition is seen as a means to solve problems and make more efficient use of human and

financial resources.

One important participatory technique used by CONDESAN partners is the mesa de
concertacion, a kind of round table that brings together municipal authorities, NGO staff,
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university personnel and farmers -- all seen as stakeholders in the sustainable management of
the natural resouree base -- to openly discuss problems, analyze conflicting or diverging
interests at the local level and find agreements or solutions (which is the meaning of the
Spanish verb concertar). The mesas serve both as a space and as a process to join forces and
develop new initiatives with the use of locally available resources and, if required, outside
expertise. In Ecuador, there also exists a mesa at the national level to convene CONDESAN,
partners and jointly plan consortium activities. External evaluators of CONDESAN who
recently completed a review of the Consortium (May-June 1996), were very enthusiastic
about this innovative participatory technique used in Ecuador and Peru, both in terms of
effectivity and as a new tool for the democratization process in Latin America (Mateo, Brown
and Weber, 1996: 17-18).

Review of IDRC Projects: Moving Forward

IDRC has reviewed and documented, either internally or through consultants, its support for
participatory-research-oriented projects in 1987, 1988, 1989 and 1995. The publication of
these reports in itself could be seen as a sign of the times: an increased interest in and
reflection on the usefulness and limitations of participatory research methods by Center staff.
From these reviews we can learn the following.

Within IDRC, support for participatory research originated in the Social Science Division.
Staff in this Division saw participatory research as bringing ethnography one step further:
incorporating local people actively into the research process itself. A similar change took
place among colleagues in the Agriculture, Food and Nutrition Sciences Division. Here, staff
aimed to bring farming systems research one step forward by looking at the interrelatedness
of the physical, biotic and socioculturat aspects of rural life. They also wished to explore
ways of blending farmers’ and scientists’ knowledge, recognizing that farmers do experiment
with crop varieties, planting and harvesting techniques, and tools (see also Bentley, 1994:
141). In addition, staff acknowledged that scientists’ knowledge and experiences are limited
(IDRC Working Group, 1988: 8). This move toward more participatory research has gone
hand in hand with more empbhasis on interdisciplinary projects (Thompson, 1994: 6-9; Kapila
and Moher, 1995). This evolution is reflected by the creation in 1995 of one single Programs
Branch to replace the former disciplinary-based research divisions of the Center.

These changes were motivated by the reflections of IDRC program staff on Center-supported
projects and also by changes taking place at a political and economic macrolevel, e.g. the
emerging and growing critique of the Green revolution and its negative impact on the
environment. There was a growing awareness that technology-oriented projects with agendas
set by researchers, and experiments carried out on-station, were not having the expected
impact (see for a general discussion, Chambers, 1993: 62-63).
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In the Health Sciences Division, it turned out to be more difficult to support participatory
research projects, which was explained by IDRC staff who pointed out that: 1) those who
possess the power of healing in the health sector do not give up control so easily, 2) medicine
is seen by most people as full of mysteries-and thus as difficult to “tackle”, and 3) it takes
people a while to contribute a new meaning to health, i.e. to see heaith beyond diseases,
services and facilities (Grisdale: 1989: 18).

In terms of classifying the types of participatory projects that IDRC has funded and continues
to fund, most projects make use of a “mobilized participation” methodology, in which a
strong role is played by non-local, professionally trained researchers.

Second: the opening page of the 1988 report describes participatory research as “a mode of
research which is attracting growing attention from agencies of development assistance but
which remains exploratory in many scientific domains”. (IDRC Working Group, 1988: 1).
This trend has continued, and what we now see is that participatory research is gaining
ground in other institutions, including the World Bank and the Canadian International
Development Agency (CIDA/ACDI). This is encouraging and hopefully will allow for
interaction and exchange of experiences with IDRC-funded projects.

Third: the same 1995 report also concludes that “while participatory research has [now]
become more widespread, considerable confusion abounds concerning terminology, types of
participatory research, theoretical underpinnings, and operational practice”. (Found, 1995: 70)
The problem of confusion about concepts and operationalization was also identified in an
earlier IDRC report (Grisdale, 1989: 12). Both the 1989 and 1995 reports have recommended
the need to classify the types of participation being used or aimed for in projects, but given
that in a six-year period not much improvement has been made, this seems to be a difficult
issue to handle.

Project Example # 2: Sustainable Hillside Agriculture in Colombia

The Hillsides Program, co-ordinated by the International Center for Tropical Agriculture
(CIAT) in Cali, Colombia, is an ambitious research and development endeavor aimed at
improving the livelihood of poor hillside farmers in Latin America, together with the
sustainability of the natural resource base. This is realized by developing sustainable land use
and decision-support systems through community-based participatory research and
development in a number of different research sites in Colombia, Honduras and Nicaragua
(CIAT: 1993, 1995). The Program is innovative because it moves beyond "traditional” crops
research on the one hand and farming systems research on the other. Its multistakeholder
approach and focus on community organization give the program a clear action-oriented
dimension (Ashby et al., 1995).
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The Program is carried out in a number of watersheds, along a continuum from more
intensively exploited and longer-established settlement areas such as the Ovejas River in
Colombia to a more recently deforested and newly settled hillside "frontier" such as the La
Ceiba region on the Atlantic Coast of Honduras (Humphries, 1995). Two participatory
research techniques used by the Hillsides team are of special interest: the so-called CIALs or
Local Agricultural Research Committees (see Ashby et al, 1995) and the creation of the
CIPASLA or Consortium for Sustainable Agriculture in Hillsides. The Program is identifying
stakeholders within the watershed and bringing them together, through the CIPASLA
consortium, to discuss and develop a common agenda for the sustainable management of the
natural resource base, taking into account both intra-watershed and supra-watershed interests.
CIPASLA is a unique interinstitutional alliance or consortium of 14 government and non-
government organizations that promotes sustainable hillside agriculture. This is done through
a planning-by-objectives process leading to a strategic plan, by the regular co-ordination of
activities and the execution of a coherent set of projects (Munk Ravnborg, 1995: 121-130).

The idea of establishing CIPASLA first emerged at the end of 1992 when researchers, NGO
workers and government officials all working in the northern part of the Cauca department
came together for two days at CIAT to explore the feasibility of improving the co-ordination
of their interventions in the area of natural resource management and community research and
development. CIPASLA has currently financed 13 projects focused on reforestation with
multiple use trees, organic fertilizers, biological disease control methods, the establishment of
rural agro-industries, and the documentation of local values and culture concerning natural
resources, among other things.

Developing on a parallel line with CONDESAN’s mesas redondas, the keyword here is
concertacion, which means respecting each other and reaching agreements/consensus without
losing one's own identity and comparative advantages. CIPASLA members strongly believe
that through the sharing of ideas and resources they can move forward. "Concertacién" also
means that local communities match contributions made by institutions and by CIPASLA,
financially, through labor, or otherwise. Giving away resources and services for free is no
longer common practice. Magnolia Hurtado, the dynamic technical co-ordinator of
CIPASLA, describes the building of trust and solidarity as a process of forging a new
common CIPASLA-identity (personal communication, October 1995). She acknowledges
that this is not an easy task for any of the participating organizations (NGOs, government
agencies, CIAT). Conflicting or opposing agendas still exist, the duplication of efforts still
occurs and, in general, organizations still operate in a supply-driven way. At the community
level, farmers participating in projects funded by CIPASLA experience similar problems. As
Don CJlimo from Pescador, one of the outstanding farmer-experimenters explains: "People
are still very much enrolled in their own shell. Moving forward is not so much a question of
money, but of mentality”. (personal communication, October 1995)

Strengthening community ties means dealing with the problem of representation. An attempt
is made to classify stakeholders in terms of their relative poverty and to analyze how these
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poverty profiles relate to the degree of participation in decision-making processes (e.g. within
the CIALs or the watershed users association known as FEBESURCA). So far, critical
monitoring of the organizational process has shown that there are clear differences in
participation. For example, the farmers from the upper and middle altitude zones in the
watershed tend to dominate the agenda setting of FEBESURCA at the expense of the lower-
level farmers. Gender differences are also apparent. Women are clearly under-represented
which points out the need to look at how the new organizational structures such as
FEBESURCA and the CIALs put pressure on the available skills, time and other resources of
women and men in different ways. We may assume that existing inequalities in resources and
power influence the ways in which FEBESURCA and the CIALs are being organized, and
the kind of activities that they carry out.

Fourth: reviewing more recent policy statements of IDRC that reflect new programming
directions such as, for example, the Theme statements on Food Systems under Stress, and
Biodiversity (see box), we can observe a strong emphasis on stakeholder involvement
combined with an ecoregional focus. Increasing concerns about the (mis)management of the
natural resource base stimulated the development of ecoregional approaches in which
problems are addressed at a more aggregated level of analysis, e.g. a watershed. This
approach allows people to deal more systematically with the interactions among components
of an ecological system and the various productive activities carried out in a defined
geographic area (e.g. farming, fishing, forestry). Stakeholder involvement refers to the active
participation of small farmers, large farmers, entrepreneurs, municipal authorities, NGO staff
and policy makers who together analyze problems and define research and development
initiatives reconciling conflicting or diverging points of views and interests (Vernooy, 1993;
Li Pun and Koala, 1994: 10).

In particular, the active involvement of “non-traditional” stakeholders such as NGO-s,
municipal governments, grassroots groups and farmer associations is a new feature of IDRC
projects. Currently, IDRC is supporting a number of large projects that use an ecoregional
approach and that experiment with various forms of stakeholder participation in planning and
decision making. We could mention CONDESAN and the Hillsides Program described in this
article, as well as the East-African Highlands Initiative.

In other words, in methodological terms this approach implies a shift away from
methodological individualism (Whatmore, 1994: 36) towards the analysis of geographic
interdependencies and of social and political relations and tensions between multiple actors
whose ideas, interests and identities constitute the actual practice of farming in a given
agroecosystem. These relationships include the new and slowly emerging links between
government and non-government agencies active in the field of agricultural development
(Bebbington and Farrington, 1993: 199-219). It also means looking at farming as part of the
wider agrofood chain that includes institutions that structure agricultural production,

distribution and consumption.
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In the closely related area of agricultural biodiversity, IDRC is supporting projects that aim to
develop community conservation and utilization strategies (for example, the Community
Biodiversity Development and Conservation Program, see Walter de Boef in this volume) as
well as projects that use participatory plant breeding in combination with decentralized
selection (see for example, Salvatore Cecarrelli in this volume). Both approaches aim to give
the end users a more meaningful voice in the research and development process (Voss, 1996:
6-7).

Food Systems under Stress Theme

The food systems under stress themes focuses on rural, indigenous and other
groups vulnerable to food shortages living in critical ecoregions that are mostly
marginalized in terms of socioeconomic development and ignored in terms of
research and development efforts. Research is aimed at breaking the poverty
cycle that forces many of the rural poor in these regions to mortgage the longer-
term health of their environment and natural resource base to ensure their
immediate needs for food. IDRC's approach is to support systems-based,
interdisciplinary research in a limited number of ecologically fragile regions
around the world, i.e. highlands/hillsides, arid and semi-arid areas and coastal
zones. Emphasis will be given to the identification of viable household and
community-based strategies and innovative institutional arrangements and
policies. In terms of methodology, it builds upon the Center’s leading role in the
support of participatory research (IDRC - Food Systems under Stress Working
Group, 1995: 1-2).

Biodiversity Theme

The world is facing habitat destruction at an unprecedented rate and on an
enormous scale, which is creating an irreversible loss of biodiversity worldwide,
but particularly in developing countries. This problem is compounded by the
loss of knowledge of biodiversity and its use. IDRC’s approach to the
conservation and sustainable use of biodiversity is to build on the Center’s
strengths in supporting interdisciplinary research and its credibility to work
with local groups. The overall objective is to ensure the availability and
sustainable use of natural resources by local communities. The focus is on
research that will identify the incentives and the institutions that are needed to
encourage people to maintain biodiversity (IDRC - Biodiversity Working Group,
1995: 1).
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Fifth: although there is a growing awareness at IDRC about the need to fully integrate gender
perspectives into programs and projects, in practice progress has been slow. As Waafas
Ofosu-Amaah observed in her 1994 external review report on the gender diffusion process
within IDRC (1994: 4), most of the projects that program staff consider to be gendered, are
actually projects designed especially for women and do not necessarily deal with gender
roles, perceptions and conflicts. This is confirmed by a more recent review of the degree of
gender sensitivity of projects approved by the Center in 1995-1996 (Bromley, 1996),
although it is fair to point out that there are a number of projects that appear to accept the
importance of both women and men in the development process -from the conceptualization
of problems and research projects, through the design, implementation, analysis and post-
project evaluation process. Generally they also appear to recognize the various locations,
roles and positions held by women and men within communities which provide and direct
participation and interaction in the development project (Bromley, 1996: 10-11).
Mainstreaming a gender approach within IDRC and in Center-funded projects is still a high

priority.

Project Example # 3: Food Systems under Stress in Africa

The Food Systems under Stress in Africa project involves five interdisciplinary research
teams from Uganda, Tanzania, Zambia, Botswana and Zimbabwe, and a number of resource
persons from Canadian Universities and the School of Oriental and African Studies (SOAS),
London, England. The network aims, through a process of participatory research, to involve
local groups in focd-focused action research at a variety of levels, from the household to the
community to the national level (FSUS in Africa proposal, 1993; Pottier, 1995: 254).

The network brings together academic researchers, national policy makers, community
workers, extension officers, district-level officers and a cross-section of rural people living in
environmentally fragile areas to express and reflect on local perceptions of food stress and to
develop activities to turn food insecurity into food security. The methodology used by the
network so far consisted of, among other things, a series of focus group meetings and plenary
sessions on food stress and household-level food security, seasonal calendars, gender-specific
daily activity profiles, problem ranking, wealth ranking, Venn-diagrams, transect walks, and
theater plays.

Experiences from the five countries so far are very diverse, but encouraging. The Ugandan
team, working in the semi arid district of Soroti in the north-eastern zone of the country,
obtained during their first participatory workshop a good insight into social differentiation
based on unequal access to natural resources and labor, as well as an idea of different gender
roles and the changing bargaining powers that women and men employ in getting access to
food and money at the household level. The team also found out that, at the above-mentioned
workshop, the poorest people in the area were absent. As Orone and Pottier reported (1995:
3), selection by the sub-county chief of participants had obviously left the poorest out. A
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similar problem occurred in Zambia where the so-called nakalyas or have-nots/most food
insecure (as identified by the local people themselves) were under-represented (Sikana and
Simpungwe, 1995: 93).

In Zimbabwe, during a similar participatory workshop, the project team discovered that a
group of village chiefs had managed to steer a resource mapping exercise to include only
certain villages with the clear expectation that these villages would receive (project) benefits
(and others would not). The team was forced to sit down with the chiefs and address the
question of “whose needs will be mapped?” (Mararike, Dzingirai and Pottier, 1995: 65)
During the same workshop, the team also discovered that the local people were identifying
the researchers as being very close to the government. As one of the farmers observed,
instead of having to go through the long route of kraal head to ward councilor to district
authority to ministry of agriculture, “the government was now next door”. (ibid.: 65)

In Botswana and Tanzania, participatory techniques proved to be very powerful tools in
bringing people from different backgrounds together to express their ideas and react to views
formulated by others. In Botswana, these interactions also made government officials realize
that food insecurity in the Kgalagadi district where the project is carried out, is closely linked
to social problems such as alcoholism, divorce and teenage pregnancies (Lebohang, 1995:
123). As I had the chance to observe personally, it was truly an eye-opener for most if not all
of the officials to become aware of these links.

Lessons Learned: Key Factors in Success/failure

The review of past IDRC investments and experiences with participatory research and
experiences of and reflections on ongoing projects such as CONDESAN, the Hillsides
Program and the Food Systems under Stress in Africa network, allow us to identify a number
of factors that appear key to the successes or failures of a participatory methodology. We
could group these factors in two categories: factors concerning human resources and the
building of partnerships, and factors concerning environmental, socioeconomic and political
contexts. Without assigning priority, these factors are the following.

Factors Concerning Human Resources and Human Resources Development

1. The training of participants to become partners in a research and development initiative.
Important questions are: who needs to be trained, and in what? As the IDRC 1988 review
report observes: “Rather the establishment of partnerships among groups of people
(researchers and community members) to carry out novel tasks may often be an assiduous
undertaking.” (IDRC Working Group, 1988: 20). With regard to training, experience has
shown that training should be followed up by networking, and that there is a need to allow
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2.

4.

for time for the emergence of partnerships. This requires frequent face-to-face interaction
and a medium- to long-term project time frame.

The availability of sufficient time and labor, and hence the dedication or commitment on
the part of all stakeholders involved in the projects, is crucial for effective participatory
research. This seems unfavorable to grassroots groups, farmer associations and NGOs
who often lack money, time and human resources, although these are the organizations
that most likely to use participatory research methodology (Grisdale, 1989: 16). This
points out to the need to set aside funds and staff to support local level initiatives or
accept the involvement of “outsiders”.

A shared common background by the (professional) researchers themselves: this factor
needs further validation, but it has been noted that wherever such a common academic or
professional background exists, the participatory process will be more effective.

Contextual Factors

4,

32

The fit of the project with local cultural circumstances, in terms of values but also
institutional presence. If farmers and researchers have different departure points, i.e.
relatively well-off versus poor, urban versus rural based, access to outsiders versus
isolated, and if these differences are unrecognized or not understood by the researchers,
participation is more likely to be a failure. As a result, seemingly sound technologies
developed by projects will not be adopted by farmers (Ayling, 1995: 106-107). There is a
need for researchers to be on the same wavelength as local people. This implies that
researchers need to challenge their own thinking and question their assumptions (“cultural
baggage’) and material (class) interests. This means that researchers need to situate
themselves (Pottier, 1995: 257-258). This is also underlined by other researchers, e.g.
Bentley (1994: 144) who points out that social distance between farmers and researchers
is a major limitation on effective participatory research.

Specificity of definition of who participates and how participation takes place: the more
ambiguously participation is defined, the more likely it is that the process will be
ineffective (IDRC Working Group, 1988: 19).

Closely linked to the question of who participates is the degree of heterogeneity that can
be found at the local level and, to make things more complicated, at the regional level.
Here the question we need to ask ourselves, is how effective will stakeholder approaches
be? “References to >village people= and >local communities= may well mask the
realities of social heterogeneity which exist among project participants.” (IDRC Working
Group, 1988: 21) As the Hillsides Program research team has experienced, researchers
need to be aware that the participatory research process is part of the construction of these
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realities; and that, in most cases, this means that they will become enrolled in the
“projects” and alliance making efforts of some individuals or groups (Pottier, 1995: 258).

7. Environmental conditions: the Hillsides Program, CONDESAN and the Food Systems
under Stress in Africa network show that difficult environmental conditions do not seem
to be a limiting factor. This seems to be confirmed by other IDRC-funded projects in
fragile areas, but more case study analysis and comparison would be needed to strengthen
this conclusion.

8. Political context and political implications: both context and outcomes can be favorable
or negative.

9. The scale of the project does not seem to be a relevant factor, although this also needs
further validation. So far, ambitious programs such CONDESAN and the Hillsides
Program seem to have created the space for effective forms of participation. The Food
Systems under Stress network demonstrates that participatory approaches also work at a
more reduced scale.

Concluding Remarks

As both the CONDESAN and the Hillsides Program demonstrate, participatory research for
sustainable natural resource management is very much about the building and strengthening
of local organizations. These organizations are the ways in which local people become
empowered and empower themselves to have a greater say in decision making about the use
and long-term management of soil, trees, water and animals. People perceive this clearly as a
process of learning by doing which is usually advancing step by step. Planning by objectives
which implies taking and giving, and building consensus while keeping one's identity, are key
elements of these processes. The challenge is now to consolidate these new organizations and
to strengthen their community roots and ties.

To conclude, I would like to reiterate that participatory research is, above all, about
commitment, honesty and reflection. As one of the Zimbabwean farmers in one of the Food
Systems under Stress in Africa project workshops questioned us: “Do you know the python?
It comes unexpectedly and shows you its beautiful colors, then it disappears and you may
never see it again. Researchers should not be like the python.” (Mararike, Dzingirai and
Pottier, 1995: 72). The same could be said for district-level policy makers, extension officers
and donor agency representatives.
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RESEARCH MANAGEMENT PERSPECTIVE
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Modern agricultural research is organized, administered and managed according to a
particular research paradigm. Based on empirical evidence and observations, hypotheses are
formulated, then tested according to the rigorous rules of the scientific method. Standard
conditions, replication and repeatability are fundamental to the process. The establishment of
modern agricultural experiment stations during the 19" century allowed agricultural science
to develop, and permitted its practitioners to apply the scientific method to the sloppy and
variable natural world. The move from the site-specific, infinitely variable farmers’ fields to a
more uniform environment yielded more precise estimates of different treatment effects. This
shift from a hit-or-miss to a more systematic approach yielded handsome returns. The
tremendous productivity of modern agriculture and the success of modern plant breeding in
particular, bear witness to the strengths of this approach.

Given the nature of the process, it should not be surprising that the greatest plant-breeding

successes have been in rather uniform and “favorable” environments. Environmental
uniformity allows the expression of superior performance over large areas under conditions
similar to those found in experiment stations. Favorable environments provide a natural
resource “buffer” to less-than-optimal crop management, in addition to allowing varieties to
express their potential under improved management.

Despite its success in favorable environments, modern agricultural research, and plant
breeding in particular, have had limited impact in less favorable environments. Farmer
participation in plant breeding is proposed as a means of developing improved varieties
adapted to harsher, heterogeneous and more variable environments. In its most extreme form,
it is almost a complete reversal of the application of the scientific research paradigm to plant
breeding. Experimental stations were designed precisely to avoid and eliminate the problem
of conducting research on production farms. Agricultural scientists came into being because
of the enormous commitment in time, education and experience required to execute
successful strategic, applied, and adaptive research. We must examine with care the rationale
for developing farmer participatory breeding (FPB) approaches and evaluate their
effectiveness critically before discarding present practices.

It is essential to debate the question of whether the scientific approach is inadequate to meet

the needs of resource-poor farmers living in difficult environments, or whether the scientific
method has simply been improperly or inadequately applied to the more difficult
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environments. Unfortunately, this question is beyond the scope of this paper. For discussion
purposes, I will assume that the rigors of scientific proof will still apply to the assessment of
the performance of varieties developed under farmer participatory breeding; however,
application of the scientific method may require drastic changes. Within this context, I will
address some research management implications of adopting FPB.

Characteristics of FPB

Although there is a bewildering array of FPB approaches, most share a number of features,
and these have major research management implications. FPB tends to be decentralized to a
rather large number of different sites, usually distant from research centers. Plot sizes are
small, and even though upland fields are notoriously heterogeneous, space constraints
typically limit replications to one per site. Management of fields is often left to the farmers;
but, even researcher-managed fields receive less close scrutiny than experiment station fields,
due to travel constraints. The distance from dispersed plots often limits the number of traits
that can be evaluated, the frequency and precision of evaluation and the timeliness of the
evaluations. In-season data collection and the harvesting of lines may be done by farmers
alone, with the consequent implications for purity and accuracy. The environmental
conditions during the growing season are usually monitored only at a very superficial level, if
at all. Evaluations of materials may depend heavily on farmer perceptions, with cross-
comparisons of farmer statements becoming a serious methodological challenge in culturally
diverse target regions.

Implications for Research Management

There are really two different management components to research that are impacted by
adoption of FPB. Research administration is the institutional support mechanism to enable
efficient and timely execution of research. Research management is the identification and
prioritization of research issues, the identification and execution of appropriate research
protocols, the evaluation and interpretation of research outputs, and the assessment of the
impact of research, based upon the original priorities and upon which the research program
was based.

Existing institutional research administration and management structures are designed to fit
and facilitate the execution of the classical breeding paradigm. There are administrative units
and procedures to execute the paradigm, there are budgets assigned to particular components,
there is infrastructure, and there are the associated capital investments and maintenance costs
associated with the paradigm. Perhaps most telling for the long-term future of FPB, there are
careers associated with the existing breeding paradigm. There are careers that were made and
nicely advanced within the old paradigm, and there are new careers pinned to the old
paradigm. It is significant that senior administrators and managers probably reached their
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positions based on their perceived successes with the old system, and successful junior
scientists are, in many cases, their protégés.

Research Administration

Current research budgets for plant breeding anticipate an experiment station-centered
breeding program. Budgets for infrastructure construction and maintenance, seed stores,
machinery, labor pools, agricultural chemical purchases, support laboratories and personnel,
are typically structured to support large populations of segregating and advanced breeding
lines. Costs for off-station work are typically limited to those for multilocation testing of
very advanced breeding lines, often in satellite research stations. More extensive
multilocation, on-farm testing is limited to very few lines, and is often under the
responsibility of a different organization, such as extension services, NGOs, and farmers’
associations. Thus, with current structures, the additional costs of on-farm research are
administratively isolated from the costs of breeding per se.

Adding an FPB component to a breeding program poses a dilemma for research
administrators. FPB will incur costs of a different nature from those incurred by current
breeding. As it is highly unlikely, and in my opinion unwise, that an on-going breeding
program will be dismantled and replaced with an untried FPB program, a research institution
will incur net additional costs by adopting FPB. These will be costs associated with
additional travel, agricultural chemicals, possible land leasing, additional vehicles, and
additional labor, etc. In today’s environment of ever-shrinking budgets, this money will have
to be taken from within current budgets. Initiating a FPB program has the potential to cause
internal conflicts and strife due to an increased competition for scarce resources.

Research Management

For the research manager, FPB can present some monumental headaches. We will assume
that the difficult environments have already been given a suitably high priority to justify their
own research effort. The research manager then must ask if plant breeding is among the most
likely tools to impact on the targets? If so, is there sufficient evidence to suggest that the
current paradigm, if suitably adapted to the target environment, will not yield satisfactory
results? If there is reason to believe that a significant FPB activity should be initiated, which
of the numerous approaches should be adopted, and how will success be evaluated?

There are well-understood outputs from classical breeding that a non-specialist can
understand and weigh relatively objectively. Allocation of resources between classical
breeding and FPB, especially at the outset, will be a major challenge - especially if no
additional resources can be tapped.

Perhaps one of the most serious scientific problems that a research manager faces involves
monitoring the research progress and the quality of the output. There are well developed
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scientific and statistical procedures to measure, monitor, evaluate etc. the old paradigm.
However, FPB poses some serious problems. In the case of single replicates over a diverse
environment, can real performance and improvements be reliably estimated? Statistically,
how are major site-to-site and year-to-year differences handled? If the environmental
conditions at the different sites are not carefully monitored, can performance differences be
meaningfully compared? Without such comparisons, how can the FPB investment be
evaluated, and is it yielding as much information as it can?

A varietal release program expects that its products will be of interest to a set of farmers
several orders of magnitude greater than those who participated in varietal development. But,
given the constraints of FPB, how do breeders interpret varietal performance beyond the
conditions of the site of origin? Research managers will have precious little information upon
which to base choices between which FPB programs, sites, targets etc. to support. If the
beneficiaries of FPB are only to be the participating farmers, it is questionable whether there
is even a role for the public sector.

In many FPB programs, farmers develop “varieties” based on bulk selection from fields.
While this is suitable for the participating farmers, it is almost impossible to enter such
materials into a formal varietal testing, evaluation and registration program. These almost
always require a factual, documented, statement of parentage, and the selection program and
performance of the original lines against a predetermined set of criteria. These requirements
were developed over many decades to protect farmers and assure that the new varieties
offered an improvement over existing materials. With no clear original material, varietal
purity and integrity cannot be assured. Breeders were also protected in that their contributions
were recognized and that their intellectual property, in some cases, was protected.

The greatest research difficulty will be encountered in attempting to manage the coexistence
of the two paradigms. Trying to fit the new into the old will impose a huge stress on the
system. In fact there may be such fundamental incompatibilities that it will be impossible.
But what are we to do? Most people would agree here that there is an important, if not
central, role for the foreseeable future of classical plant breeding. And that what is required is
the addition of a participatory dimension. But, is this realistic?

The solution of convenience is to add a separate structure to accommodate the new. The
danger is that this paraliel structure then competes with the old, and all sorts of funny things
can happen ... funds and other resources sufficient only for one (i.e. originally assigned to the
old paradigm) are divided between the two, in-fighting becomes rampant, sabotage of
research can occur etc. This solution of convenience was applied to farming systems research,
and may have contributed to its demise ... that, plus, of course, the commandeering of a
multidisciplinary approach by one or a few disciplines. In many cases, farming systems
research programs that were set up parallel to or independently of, classical agronomic
research programs died a slow, painful, and costly death. Or worse, they linger on as yet more
appendages to already bloated and inefficient agricultural research bureaucracies.
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Thomas Khun in his book “The Structure of Scientific Revolution” concluded that true
breakthroughs are inspired by intuitive leaps, not by painstaking, incremental
experimentation. Before the new paradigms (he’s the one we have to blame for this much
overused term!) overthrow the old, however, the flashes of brilliance are verified: the intuitive
leaps are filled in ex post by painstaking, incremental experimentation. FPB may well be such
a breakthrough in agricultural science. If so, a critical analysis of FPB is called for. The
challenge of this system-wide initiative will be to generate clear data sets that will enable
research managers to make informed decisions as to when FPB is appropriate, which types of
approaches to use, and under which circumstances to use them.
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Introduction

NGOs working in communities, encounter many factors that can affect the approach they take
in identifying and confronting, in a participatory manner, the needs and opportunities for the
development of target groups. These factors can be favorable or unfavorable. The
acknowledgement of both is of importance, as they will have an effect on the development of
methodologies to be used at community, household and technician level. Ultimately, one of
the objectives of our work as an NGO would be to help communities and individual farmers
recognize their problems and participate in the search for solutions based on the use of their
own resources. Our work should be developed in such a way that, long after we have left the
community, people can continue to solve problems by themselves based on their analysis and
the identification of opportunities.

The Advantages and Opportunities of NGOs over other Entities

The main advantage for NGOs working at grass-root level is the empathy or bond that exists
between them and the community. As in the case of Grupo Yanapai, this comes from years of
being present in the community. The fact that a level of trust and confidence in the NGO has
been developed facilitates communication with the community and, therefore, the use of
participative methods to identify development needs.

NGOs have acquired an even more important role in development work and technical support
in communities in the past years, because of the reduction of government extension services
caused by the present tendency towards privatizing all services.

The NGO can serve as a link between the community and other institutions due to its direct
contact with farmers. For years, governmental, educational and private institutes have done
research within their own compounds, far removed from the real needs of farmers. Research
institutes should reinforce their connections with NGOs and in this way reach farmers’ needs
in a more effective manner. They can develop research on existing traditional or non-
traditional technology involving use of local resources.

Although much has been said on the efficiency of different local or non-local technologies,
research is needed to prove whether or not these technologies can be used in existing
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community situations. This can be done by means of on-farm experimentation instead of on-
station experimentation done under controlled conditions which produces results of little if no
use to farmers. Technologies can later be validated by NGOs at community level and
feedback on the results of this validation go well back to the research institutes, thus
establishing a relationship between all three groups involved (research institutes, NGOs, and
farmers).

Development, Evaluation and Use of Certain Methods: Importance of Gender Analysis

Methods used to create consciousness within the community should involve the participation
of all members, of both genders and of all ages as everyone participates in the production
process. Men and women prioritize problems in a different way, according to their role within
the household and the community. They can complement each other when analyzing
information about the production system. The NRM evaluation can help bring out this type of
information.

In conversations with male and female farmers about the resources the community had and
how they were managed, the use of diagrams to illustrate what they were talking about
proved to be of great help.

Although each gender knows its role within the production system, this is in an implicit rather
than an explicit manner. A diagram can help record and reflect this knowledge and provide a
course for further reflection. It is like expressing an idea orally and in written form. When
somthing is written down, a person can reflect on what he/she has written and put the ideas in
a more orderly manner, which makes it clearer for both reader and writer.

NRM methodologies can be used for planning and monitoring research and development
activities for both technicians and farmers. They help technicians to better understand how
communities use their resources, and what lies behind the various practices that are followed
and therefore, they improve their links and relationship with communities. On the other hand,
with the use of these methodologies, communities have a better grasp on their own resources.
They can plan future activities based on the information obtained and monitor changes
occurring through time. The methodology can also be of use during the communal meetings
in pointing out conflicts or problems to be tackled or in identifying weaknesses within the
communal organization.

With regard to building capacities, NGOs can work not only with farmers but also with
educational organizations, both at elementary and higherl levels. Unfortunately, because of
the prevailing educational system, students do not have the opportunity to come in contact
with the peasant community and their production systems, and therefore know little of the
reality in the field. Education should be totally oriented towards the reality of each region so
that it can be an “education for community service”.
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On the basic level, rural elementary schools could create an awareness on the importance of
the rational use and preservation of local resources, and could develop knowledge and skills
that will help pupils to live better and produce more efficiently in the future.

Grupo Yanapai has had the chance to work in natural resource management workshops where
undergraduate students of different disciplines such as animal science, agronomy and
anthropology have participated. These workshops were opportunities for them to exchange
information and learn from the farmers, hopefully creating in them awareness about farmers’
problems and the need to make a more efficient use of existing local resources.

Many students who participated in these workshops, are now willing to continue participating
actively in follow-up activities and have even formed their own groups of resource
management studies. What they need now is a continuation of these activities (maybe via
practice periods with an NGO) so they do not lose their motivation.

In the Central Andean Valleys, Grupo Yanapai's work zone, working with communities is
important, especially when it comes to natural resource management. Large amounts of the
resources belong to the community and it is the community who decides how their resources
are to be used, as in the case of water and land.

However, there are drawbacks: namely a weakness in the community organization and, lack
of continuity. As a result of years of social turmoil, most community leaders have
disappeared and therefore there is a weakness in the community organization. Usually, when
a community leader changes, there is a ??? in the continuity of any work plan the former
leader might have had. When it comes to decision making, the same thing happens. How can
the community make compromises in order to participate in development or research
activities when their leaders cannot? One example is the availability of water. To be able to
diversify crops in a community, people need better access to water resources. This however,
does not only depend on them but mostly on community leaders who must first find the
means to finish the water channels and then organize a committee to control the equal use of
water by the whole community. Without a strong organization and a sense of continuity, they
cannot confront government authorities in order to negotiate their needs.

Challenges and Dilemmas Ahead
Out of the many challenges that might exist, probably the more outstanding ones are:

1. How can we confront community organization weaknesses? They can represent an
obstacle when it comes to development. In what way can we overcome them?
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2. NGOs can have an active role in education in creating awareness in the younger
generations on the importance of conservation and the rational use of their local
resources, and in linking communities with students.

3. How can research be guided towards more realistic problems? Why are there still
problems in associating NGOs with research? After all, they can be an excellent mediator
in improving the flow of information between researchers and farmers.

4. The greatest dilemma for NGOs working in communities is:
When working with resource-poor communities, how can you satisfy their everyday
needs and at the same time work to preserve their ecology? What incentive is there for
them? How can you convince them to work for the future when they have to eat today?
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Participatory Research Methods and Development

A review and analysis of existing PR methods for their appropriateness in the cultural context
of Zimbabwe has the objective of identifying or modifying and/or developing suitable,
effective and acceptable PR methods for research and development in Zimbabwe. However,
little is known of their cultural appropriateness, let alone their effectiveness in different
cultures in Zimbabwe. The Department of Research and Specialist Services (DR & SS) in
Zimbabwe is seeking ways of creating partnership with farmers in research and development.

Gender Analysis Methods and Development

Women farmers in Zimbabwe by virtue of their numbers and their important role in food
production, food security and natural resource management are a critical factor in rural
development. Therefore, when attempting to develop appropriate crop production practices
and help farmers understand and deal with their problems, it is necessary to develop
techniques for identifying major constraints and to develop means of achieving an equitable
balance of males and females i.e. gender analytical tools. Although women are the major
actors in small-scale agriculture in Zimbabwe, particularly in the communal areas, PR
methods have not emphasized the role of women as the crucial factor in rural development.
DR & SS aims at developing appropriate gender analysis and research and development as a
step toward improving the quality of life by trying to satisfy basic human needs, especially
the needs of women farmers.

Tran-“er of Technologies for Research and Farmers

The legacy of the colonial period still characterizes the practices of agricultural production
systems in the communal areas of Zimbabwe today. Women's knowledge of plant production
and protection have been effectively discouraged and relegated to one side and replaced by
imported technologies for which women farmers do not have the appreciation, knowledge,
education/training, technological capacity or resources to adopt completely. Moreover, most
development programs have been run solely from a technical intervention basis, often using a
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top-down approach with inappropriate solutions for the problems at hand. DR & SS sees the
need for more people-centered or demand-led programs and fewer technology-transfer
models in which indigenous knowledge is used as a starting point for systematic agricultural
research. There is, therefore, a need for the creation of a new cadre of development
professionals who will develop programs that seek to develop and rigorously test new
development approaches for appropriateness. Farmers also need to be trained in PR methods
in which farmers, researchers and extensionists are partners in R&D instead of the top-down
approach where they are only the passive recipients of technology transfer or production
packages. The farmers’ participation is viewed as a process of empowerment of rural people
which will include farmer training for self-reliance, based on their own resources and
production environment.

Guidelines for the Integration of Gender Analysis into Research & Development

About 70% of farmers in the communal areas of Zimbabwe are women, yet they have not
been considered as producers in their own right in terms of the delivery of technology,
farming methods and other information related to productive farming. The Government of
Zimbabwe, extension services (both Agritex and non-governmental) and DR & SS are now
showing an increased awareness of the need to change the manner in which development
services are delivered, so as to take into consideration the specific needs of the various
categories of farmers, particularly women farmers. Since 1992, Agritex has been engaged in
gender agricultural extension in which gender issues within agricultural development have
been designed to enhance better extension services to the majority of smallholder farmers in
eight districts. DR & SS also sees the need for integration of GA into R&D, based on FAO
guidelines for project design, implementation and evaluation. These guidelines call for the
integration of women into research and projects based on the needs of women as perceived by
themselves.

Mapping of Natural Resource Endowments

Small-scale farmers of Zimbabwe live and operate on marginal soils and have limited inputs.
Low and erratic rainfall and poor soil fertility are the two major environmental constraints to
agricultural productivity. These constraints are most acute in the semi-arid areas where the
majority of communal areas are located, necessitating more exact management in agricultural
production. DR & SS is seeking ways to maximize and stabilize production through PR,
especially for women farmers who have the poorest resources. The areas should be under
- sustainable productivity using indigenous farming practices to avoid over-exploitation and
serious degradation of the environment. The crucial point in developing technologies for
these areas is to appreciate that economic and environmental sustainability are more closely
linked to the evolution of systems than to revolutionary interventions. It is therefore,
necessary that DR & SS researchers be equipped with the knowledge of the ecology in its
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totality and with social dimensions such as the recognition of indigenous societies and their
environmental knowledge and technological capabilities.

Modules and Materials for Training

Zimbabwe's initiative on participatory research and gender analysis demands the re-
orientation training of farmers, researchers and extension workers in dealing with
environmental constraints and socioeconomic problems faced by small-scale farmers,
particularly women farmers in the communal areas. Since most of the physical and biological
constraints have been caused mainly by the transfer of inappropriate technologies and the
concomitant loss of indigenous practices for sustainable farming, it is necessary to train
researchers and other development scientists in the values of both indigenous knowledge and
bottom-up approaches. Other modules needed for training include: gender issues in research
(roles of men and women), gender planning (roles in project cycles), strengthening women's
involvement in agricultural development (women's needs in PR, for training, etc.) and
capacity building in PR (importance of linkages with farmers). In order to reverse
dependency syndromes created by top-down approaches, it is necessary to train farmers in the
processes of goal and priority setting, and identifying their own constraints; methods for
monitoring and evaluation; mechanisms for women to control projects (especially outputs);
and technology generation. DR & SS plans to work closely with Agritex in developing
modules and materials for training scientists and farmers in appropriate PR and GA as part of
the capacity building of the department.

Monitoring and Evaluation

There is a lack of methodologies for assessing many of the aspects of women and
development such as the social and economic contributions that take up the major proportion
of the time and energy of women. This calls for gender sensitization of all levels of research
and development programs. It is therefore, imperative to involve women in the planning,
implementation and evaluation of research and development projects. Women, as the main
actors in agricultural production, are better placed to monitor projects on a daily/most
frequent basis than extensionists and researchers. Women, with their vast store of indigenous
knowledge, are also best placed to evaluate the comparable advantages/disadvantages of a
new innovation over existing technologies, particularly as it relates to the farmer's inputs and
production environment. Therefore, evaluation and impact assessment criteria should include
women's own priorities and values as specified by them. DR & SS is working on a national
strategic plan for research in Zimbabwe with an emphasis in small-scale farming on marginal
areas and this needs a strong element of GA.
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Research, Extension and Farmer Partnerships

The majority of rural farmers are women, while research and extension staff are mostly men
whose own training and cultural disposition do not lend themselves to full appreciation of
women's plant production problems as specialist areas, such as postharvest technologies and
women's crops. For example, an in-house assessment by DR & SS of the contribution of
agricultural research to the development of traditional or pre-colonial crops has revealed the
so-called women's crops such as rice, sweet potatoes, cowpeas, pumpkins and melons were
the least researched. This suggests that women's knowledge and experience have been
seriously undermined through neglect by both research and extension. This calls for
development institutions to recognize farmers' knowledge, experiences and aspirations since
this knowledge is an important basis from which to understand how a farmer perceives
his/her environment especially in relation to food security. Therefore, the overall approach of
research and extension should be both participatory and diagnostic for the scientists to
discover the indigenous technology systems and understand their rationale. DR & SS
proposes to work closely with Agritex, Zimbabwe Farmers Union, NGOs, and other players
in gender planning and providing strategies for strengthening women's involvement in
agricultural development.

Gender Sensitizing

In spite of the major role played by women in agriculture in Zimbabwe and other developing
countries, the importance of gender roles in agricultural development was not realized for a
long time. Whatever the reasons for this discrepancy, there is now a need for gender
awareness which requires a rational approach based on knowledge and a deliberate effort that
acknowledges the role and experience of women. The process of creating awareness demands
a great deal of sensitization at every possible level. Since women are the ones who perform
most of the agricultural activities, it is appropriate for DR & SS to consider gender awareness
planning in order to ensure that women's needs and opportunities are incorporated into PR
and extension activities for sustainable agricultural production.

Capacity Building

Most of the research, which has been conducted by DR & SS and other research
organizations in the communal areas of Zimbabwe, has been based on single discipline-
technology-transfer using a top-down approach. The impact of these efforts on target groups
has been minimal, often because the technology did not address the priorities of the resource-
poor farmers, at least within the socioeconomic setting. This scenario indicates that explicit
attention should be paid to technology development and transfer and capacity building. In the
harsh environment of the communal areas, farmers usually face a variety of constraints to
agricultural production, and this calls for multidisciplinary approaches in developing
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strategies for sustainable agricultural production. Technology generation and transfer
requiring training of farmers should be complemented by the appropriate training of research
and extension staff. DR & SS envisage partnerships with IARCs, donor agencies, extension
and farmers as the best way for strengthening its research capacity. Since farmers are
continually involved in informal research processes, these partnerships must also help in
identifying constraints in designing, implementing and evaluating development projects.
However, in order to avoid the top-down approach and/or dependency syndrome, these
linkages should ensure that farmers' participation would lead to the empowering of the rural
poor for self-reliance in order to achieve their goals within their environment and use their
practices.

NARS - CG Partnerships

In the past, most JARCs have dealt principally with the core of the NARS. i.e. publicly
funded institutes, mostly on the subject of increases in agricultural productivity. The CGIAR
1996 research agenda now calls for new partnerships at both national and regional levels with
IARCs, TAC and with CGIAR as a whole. It also calls for national-level partnerships to be
built with universities, private researchers, NGOs and the farmers. This indicates CGIAR's
desire to be more involved at grassroots level with the NARS. Like other NARS, DR & SS is
being called upon to do more and more with less resources. The Department has been actively
seeking partnerships with the IARCs to complement its efforts in PR. At present, some of the
most successful PR projects in Zimbabwe involving DR & SS and IARCs are agroforestry
work on multipurpese trees with ICRAF, and work on sorghum and millets in dry areas with
ICRISAT, both projects being most active in the communal areas. DR & SS would want
more partnerships with the IARCs, as such linkages enhance the Deparment's efforts in PR.
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Swo 1 SWO2 SWO 3 SWO 4 SWO 5
PR Methods PPB | GA Methods NR TOT Training GA Guidelines Mapping

ZimO 1
PR methods and X
Development

ZimO 2
GA methods and X X
Development

ZimO 3
TOT for X
Researchers and
Farmers

ZimO 4
Guidelines for X
Integration of
GA into R&D

ZimO 5
Mapping of NR X
Endowments

ZimO 6
Modules and X X X X X
Materials for
Training

ZimO 7
Monitoring and X X X X
Evaluation
Systems

ZimO 8
Research,
Extension, X X X
Farmer
Partnerships

ZimO 9
Gender
Sensitizing

ZimO 10
Capacity X
Building

ZimO 11
NARSs CG X X X X
Center

Partnerships

ZimO 12
Resource Pool of X
Trainers

ZimQ = Zimbabwe Output
SWO = Systemwide Output

52



DOCTORS, LAWYERS AND CITIZENS: FARMER PARTICIPATION AND
RESEARCH ON NATURAL RESOURCES MANAGEMENT

Larry Harrington

Pt e
CIMMYT Natural Resogrces Group . Pz R A
P.O. Box 6-641, 06600 Mexico D.F., Mexico SN

Challenge and Response

The challenge to agriculture -- and agricultural research -- has never been greater. As the
agricultural frontier in developing countries disappears, there is an increased need to produce
more food from less land; to maintain greater stability in agricultural production from less
predictable growing conditions;and at the same time to help fight poverty, conserve
agricultural resources and protect the environment. Research, in concert with other
stakeholders in civilsociety, must help develop technologies, resource management
strategies,policies and institutional arrangements that help attain commonly
sharedproductivity - sustainability goals. Effective research on natural resource management
(NRM) will be critical. NRM research that is effective produces useful results, influences
large areas, and benefits a large populace -- in a reasonable time span.

One response to these challenges lies in better integration of farmers and farm families in the
research process. There is an emerging consensus thateffective farmer participation in
research on NRM -- and in many instances farmermanagement of such research -- is critical
to its success (Bunch and Lopez 1995; Biggs 1989; Chambers and Ghildyal 1985; Collion et
al. 1992; Lightfoot and Noble 1992; etc.). The effectiveness of NRM research is further
enhanced whenparticipation extends to all relevant individuals within farm families --
including women. Another part of the response, then, is increased and more systematic use of
gender analysis (Feldstein and Jiggins 1994).

Research managers, however, often find it difficult to marshal and organize NRM research
resources to effectively address sustainability problems. In general, the capacity to understand
and solve such problems requires a wide range of research skills, and further requires that
these skills be coherently organized and integrated. Addressing sustainability issues through
NRM research is like putting together a puzzle with many pieces. The whole

picture is most clearly seen when the pieces fit together.

This paper argues thgt farmer participation and gender analysis (FPGA) are two critical pieces
of the NRM research puzzle -- but that other pieces are also important. The paper goes on to
suggest that success in NRM research may depend on the proper use of FPGA methods -- but
that success also depends on a suitable integration of these methods into a broader
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framework. That is, success is likely to depend on a sensible matching of methods -- FPGA
among them -- to the research functions that need to be served.

First, however, the paper compares two views of FPGA: as a means to an end -- more
productive and sustainable agroecosystems -- and as an end in itself. After a brief review of
the current abundance of FPGA methods, and a discussion of the matching question raised
above, the paper concludes with a discussion of important issues that must be resolved if
NRM research is to be truly effective -- and potential contributions of FPGA in resolving
them.

Doctors, Lawyers and Citizens

There seems to be little doubt that farmer participation and gender analysis (FPGA) can
improve the effectiveness of research on NRM. FPGA can help researchers better understand
and solve problems of resource degradation or stagnating productivity in agroecosystems;
help find opportunities for sustainable intensification or diversification of those systems; and
foster wiser use of land, water and biodiversity resources. In this way it can be seen as a
means to an end -- more productive and sustainable agroecosystems, and a better
environment.

In other ways, however FPGA can be seen as an end in itself. By facilitating the
empowerment of communities to define and address their own problems, a decentralized
process can be generated whereby rural peoples take increased responsibility for their own
progress and development. At times, this may embrace the introduction of more productive
and sustainable agroecosystems, and the wiser management of resources.

The above distinction is illustrated by comparing caricatures of two points of view. Some
practitioners of FPGA see it as a means to an end -- these are referred to as doctors. Other
practitioners see FPGA as an end in itself -- these are referred to as lawyers. No disrespect is
intended to doctors and lawyers in the broader sense.

In this comparison, doctors are disciplinary scientists conducting research on sustainability -
productivity problems in agroecosystems. Doctors tend to rely heavily on their own skills in
diagnosis and in the prescription of interventions. At their worst, doctors can become mired
in endless diagnostic tests, heedless of the ravages of disease (resource degradation,
stagnating productivity). Or they may become mad scientists, dabbling with their patients’
systems and prescribing the latest interventions (new technology) in order to see what
happens, regardless of possible side effects on their clients’ health (unintended longer-term or
off-site consequences).

For the most part, however, doctors in agricultural research are caring professionals who are
deeply concerned with maintaining (agroecosystem) health over the long term. Some of them
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are skilled specialists, conducting strategic research to find better ways to understand,
diagnose and cure illness (resource degradation), or foster _wellness  (sustainable
improvements in productivity). Others are general practitioners, who involve their patients
(through participatory research) in designing and assessing solutions to important problems.
For the most, doctors see participatory research as a useful tool -- but only one among many.

Continuing the comparison, lawyers are individuals dedicated to fostering the empowerment
of rural communities to define and address their own problems. Community problems may or
may not be related to the productivity and sustainability of agroecosystems or the
conservation of resources. Lawyers see participatory research as the hallmark of a healthy
development process, an end in itself. At their worst, lawyers can be scientific Luddites,
rejecting the notion that doctors can be of any use in working with farmers to understand

and address productivity and sustainability problems in agroecosystems. Or they may be
ambulance-chasers, looking for opportunities to cash in on doctors’ (real or perceived)
deficiencies and malpractice. For the most part, however, lawyers are dedicated individuals
who help foster processes whereby communities can learn to understand and solve their own
problems. That is, they are also teachers.

Doctors and lawyers are at their best when they also are citizens. A worthy citizen is
concerned about the common good, the achievement of broad social goais and objectives.
There is a place for doctors as well as lawyers in FPGA, especially in their common role as
citizens. This, each of us can ask ourselves -- with respect to FPGA, am I a doctor or a lawyer
-- and am I also a good citizen, acknowledging the appropriate place of my fellow
professionals in helping solve the problems of civic society?

A Richness of Alternatives’

There has been substantial recent progress in developing specific methods and techniques for
FPGA. At present, scarcity of such methods does not seem to be the problem; indeed, there is
a richness of alternatives. Here is a brief (and incomplete) summary of available methods and
tools for FPGA. Note the very considerable overlap among the categories and methods, and
the need for a gender lens as each method is applied.

Interview Techniques: semi-structured surveys, key informant interviews, the use of focus
groups, individual interviews (e.g., Beebe 1985, Byerlee and Collinson 1980).

Assessment of Local Knowledge Systems: folk taxonomies, farmer classification of land
types, traditional systems of organization, oral histories, status distinctions, decision point
analysis (e.g., Warren and Cashman 1988, Tamang 1993, Harrington et al. 1993).

2 This section was inspired by on-going work of Harold MacArthur.
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Community Exploration Techniques: community appraisals, group treks, participatory
workshops, rapid site description, transects, biophysical assessments, indigenous
indicators (e.g. Chambers and Ghildyal 1985, Conway e al. 1987, Chand and Gibbon
1989).

Mapping Techniques: sketches, historical patterns, agroecosystem zoning, (e.g., Scherr et al.
1995, Chambers 1990).

Diagramming Techniques: resource flow diagrams, seasonal diagrams, decision trees,
problem-cause diagrams (e.g., Lightfoot er al. 1989, Gladwin 1995, Harrington ef al.
1992).

Time Flow Analysis: seasonal calendars, time lines, time allocation studies (e.g., Maxwell
1984, Triomphe 1995).

Setting Research Priorities: triage, planning of experiments (e.g., Trebuil 1992, Collion et al.
1992).

Farmer Experimentation: farmers’ adaptations, farmer managed experiments, farmer
selection from among multiple alternatives (e.g., Ashby 1987, Fujisaka and Garrity 1988,
Lightfoot and Noble 1992, Quiros et al. 1991, etc.).

Given this abundance of FPGA methods, it_s conceivable that the principal challenge for
researchers does not lie in the development of new methods (although there is still room for
progress in this arena). Possibly, the major challenge for researchers lies in more consistent
and systematic use of these methods when they are warranted by the work at hand. Such
decisions need to be guided by a framework that describes the functions of agricultural
research as it contributes to the achievement of productivity - sustainability goals. That is,
success in NRM research may depend on the suitable integration of FPGA methods into a
broader framework -- the _matching_ of methods to functions. In the next section, one such
framework is described, and roles for FPGA methods -- and for non-FPGA alternatives -- are
discussed. ’

Pieces of a Puzzle®

This section summarizes current thinking at CIMMYT on a framework for dealing with
sustainability issues in maize and wheat systems. It is a problem-solving framework, wherein
problems are understood to include resource degradation processes, as well as untapped
opportunities to sustainably diversify or otherwise improve the productivity of these systems
in ways that protect the environment. Rather than attack individual problems in isolation, the
framework emphasizes interactions among problems and opportunities in defined
environments.

Underpinning this framework is the notion that certain functions must be performed -- certain
questions must be answered -- if research (not restricted to FPGA) is to help understand and

3 Much of the material in this section is drawn from Harrington 1996.
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address sustainability concerns. Nowhere in the framework is it suggested that CIMMYT --
or any other institution — is capable of taking the lead in all phases of research. Like most
other institutions, CIMMYT does not contain within itself the full range of required skills.

As described below, the framework is comprised of research phases, with each phase
corresponding to a different set of functions. Phases should not be interpreted as being linear.
Movement to any particular phase is not conditional on success in previous phases. Rather,
each phase receives a variable level of attention over time, according to the evolving
understanding of sustainability problems and how to address them. In the following
paragraphs, the different phases are described, and possible contributions from research --
FPGA as well as other research methods -- are discussed.

Understanding and Defining Problems — Biophysical Processes

Specific (and often quite complex) biological, physical and chemical processes underlie most
resource degradation problems. Understanding these processes can be essential to designing
new prototype solutions.

FPGA -- Indigenous technical knowledge (often incomplete).

Non-FPGA -- Strategic disciplinary research on biophysical processes; process modeling.

Understanding and Defining Problems — Consequences and their Pace of Change

Problems may have different consequences -- on-site or off-site, near-term or longer-term,
economic or environmental. Problems also may affect some community groups (e.g., women)
more than others (Tisch 1994). The consequences of a problem may unfold rapidly or slowly.
An understanding of consequences and the pace at which they evolve is critical to setting
research priorities.

FPGA -- Indigenous indicators of changes in resource quality or agroecosystem health,
retrospective community information, time flow analysis.

Non-FPGA -- Quantitative indicators of change, modeling, long-term trials, farmer
monitoring.

Understanding and Defining Problems -- Incidence

Understanding the incidence of problems is essential to assessing their relative importance
and to targeting research to relevant areas. Incidence may be assessed in terms of farm-level
niches (Chambers 1990) or may be mapped out at broader (watershed, regional) levels.

FPGA -- Community resource mapping.

Non-FPGA -- Database development, GIS.
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Understanding and Defining Problems — Causes

Problems of resource degradation or stagnating productivity are normally associated with
particular farmers-practices. Well-focused diagnostic research normally can uncover a chain
of causes and effects whereby particular farming system interactions, or specific policies and
institutional arrangements, are identified as causal factors for the problems of concern.

FPGA -- many of the diagnostic methods descrlbed above.

Non-FPGA -- policy analysis.

Expanding and Understanding the Array of Options

Problems whose processes, consequences, pace of change, incidence and causes are
understood may be said to be well-defined. However, practical researchers are always
concerned with finding suitable solutions to important problems, whether these are well-
defined or not. Part of the process of finding suitable solutions lies in expanding the range of
options, and the menu of potential technical prototypes. Prototypes may take the form of
improved germplasm, better crop management practices, improved land management
practices within farms, or changes in regional land use patterns. Policy or institutional
changes may be required for them to be feasible.

FPGA -- farmer-developed practices; community-developed adaptations to community
resource degradation.

Non-FPGA -- technical prototypes developed by research or known from the technical
literature.

Tailoring Prototypes to Farming Systems

A prototype is a technology that still retains a considerable degree of plasticity. To be useful
in the context of a defined production environment or farming system, the prototype must be
adapted -- tailored, changed, reshaped and adjusted to fit local farmers’ circumstances.

FPGA -- participatory adaptive experimentation.

Non-FPGA -- researcher-managed on-farm adaptive experimentation (often ineffective).

Understanding and Accelerating Adoption

It is not enough to have a well-defined problem and a range of prototype solutions being
adapted to particular circumstances by farmer groups. Researchers must also understand the
factors that govern adoption (or lack of adoption, or even disadoption) in order to: identify
potential extrapolation areas for different technologies (to identify conditions favorable for
participatory adaptive research, and findingout where these conditions prevail); and to
identify opportunities to accelerate adoption through changes in policy formation, policy
implementation or institutional arrangements.

FPGA -- local knowledge on factors governing adoption, and how practices are matched to
ecological niches; initiatives in collective action.
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Non-FPGA -- formal adoption studies, including economic analysis; policy workshops to
foster policy change.

Scaling Up

Any research approach that seriously aims to meet the challenge of fostering sustainability
and productivity in agriculture cannot be content with small-scale ventures in a couple of
sites. The impacts of research must be commensurate with the challenges being faced. For
research on sustainable systems to be truly worthwhile, the difficulties associated with scaling
up must be confronted and overcome. These difficulties include questions of how to: combine
and synthesize research results across sites within defined production regions; extrapolate
technologies to larger areas where farmers may find them attractive; and understand links and
interactions among levels of system hierarchy (e.g., plot, field, watershed, region).

FPGA -- (uncertain).

Non-FPGA -- modeling, GIS, decision-support systems.

Understanding the Consequences of Change

No research program is complete unless it features an integrated process of monitoring and
evaluation. In the case of research on sustainable systems, evaluation is extraordinarily
challenging because of the multitude of possible consequences of technical change. These
include changes in near-term and longer-term on-site agroecosystem productivity; longer-
term on-site quality of soil and water resources; changes in the ecology and biodiversity in
agroecosystems; family and community health associated with input use; equity and income
distribution within households, e.g., between women and men; off-site economic, ecological
and environmental consequences; etc.

FPGA -- Indigenous indicators of changes in resource quality or agroecosystem health, time
flow analysis and forecasting.

Non-FPGA -- Quantitative indicators of change, systems modeling, long-term trials, farmer
monitoring.

Making NRM Research Effective

In the above sectiofis, it has been argued that NRM research can be made more effective by
more thoroughly incorporating FPGA methods. Researchers need to

take fuller advantage of the rich array of FPGA alternatives;

more consciously match FPGA methods to research functions;

integrate FPGA methods into a broader research and development framework;

foster collaboration among FPGA experts and the broader research and development
community (including collaboration between doctors and lawyers);

e improve quality control in the application of FPGA methods;

e o & »
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e more systematically apply a gender lens;
e pay more attention to the mainstreaming of known FPGA methods, while
» continuing to develop new ones.

However, if NRM is to be truly effective -- if it truly is to develop a capacity to handle
important productivity - sustainability challenges -- then progress needs to be made in two
specific areas. It is not clear if FPGA will have a leading role in either one.

First, NRM research must become much better at understanding and dealing with external
consequences of problems (or of technical change), and impacts on the environment and on
future generations. Why should we expect FPGA to help us understand siltation of dams used
in hydroelectric power generation? Changes in soil microbiological diversity? Indirect
market-led consequences of technical change on employment? Trends in food security in the
decades to come?

Second, and most important, NRM research must become much. better at scaling up. It must
become better at combining and synthesizing research results across sites within defined
production regions; at extrapolating technologies to larger areas where farmers may find them
attractive; and at understanding links and interactions among levels of system hierarchy. Any
research approach that seriously aims to meet the challenge of fostering sustainability and
productivity in agriculture cannot be content with small-scale ventures in a couple of sites. If
research on NRM is truly site-specific as many claim — if no principles can be extracted --
then the notion of effective NRM research may be no more than a fantasy.

Conclusion

The challenge to agriculture -- and agricultural research -- has never been greater. Research,
in concert with other stakeholders in civil society, must help develop technologies, resource
management strategies, policies and institutional arrangements that help attain commonly
shared productivity - sustainability goals. Effective research on natural resource management
will be critical if we are to achieve these goals. How, then, do we make NRM research more
effective?

One way is to better integrate farmers and farm families into the research process.
Researchers need to take fuller advantage of the rich array of farmer participatory research/
gender analysis (FPGA) methods. They need to mainstream them more systematically into
on-going work.

Another way is to better integrate FPGA methods into a broader research and development

framework and, in the process, foster a better match between FPGA methods and the research
functions they are intended to serve. Researchers need to develop a capacity to judge when a
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particular FPGA method is more suitable to the task at hand than a non-FPGA method -- and
vice-versa.

A third way is to improve the capacity of NRM research to scale up -- to synthesize research
results across sites and to foster the extrapolation of technical prototypes -- including new
productivity-enhancing resource-conserving practices -- to suitable areas. If NRM research is
truly site-specific, it may be condemned to irrelevance. FPGA methods may prove to be of
little help here.

Farmer participation in research can be seen (correctly) as an end in itself. It also can be seen
(equally correctly) as a means to an end -- more productive and sustainable agroecosystems,
and improved food security for the poor. Clearly, this paper was written from the point of
view of the doctors, not the lawyers -- by a doctor who also wishes to be a good citizen.

References

Ashby, J., C.A. Quiros and Y.M. Rivera. 1987. Farmer Participation in On-Farm Varietal
Trials. Agricultural Administration (Research and Extension) Network Discussion Paper
22. London: ODI. 30 pages.

Beebe, J. 1985. Rapid Rural Appraisal: The Critical First Step in a Farming Systems
Approach to Research. Networking Paper No 5. Washington, D.C.: Farming Systems
Support Project. p. 36.

Biggs, S.D. 1989. Resource-Poor Farmer Participation in Research: A Synthesis of
Experiences from Nine National Agricultural Research Systems. OFCOR Comparative
Study Paper No. 3. The Hague: ISNAR. p. xx + 37.

Bunch, R. and G. Lopez. 1995. Soil Recuperation in Central America: Sustaining Innovation
After Intervention. Gatekeeper Series No. SA55. London: IIED. p.18.

Byerlee, D. and M. Collinson. 1980. Planning Technologies Appropriate to Farmers:
Concepts and Procedures. CIMMYT Information Bulletin. Mexico, D.F.: CIMMYT. 70
pages.

Chambers, R. 1990. Microenvironments Unobserved. Environment and Development
Gatekeeper Series No. 22. London: IIED. 18 pages.

Chambers, R. and B. Ghildyal. 1985. Agricultural Research for Resource-Poor Farmers: the
Farmer-First-and-Last Model. Discussion Paper DP 203. Brighton: IDS Publications. 27
pages.

Chand, S. and D. Gibbon. 1989. Samuhik Bhraman: A Rapid and Appropriate Method of
Prioritising and Replanning Agricultural Research in Nepal.. Paper presented at the
International FSRE Symposium, Fayetteville, Arkansas, October 1989.

Collion, M.H., T. Eponou and D. Merrill-Sands. 1992. Strengthening Farmers' Input- into
Research Program Planning and Priority-Setting: Issues and Opportunities. Discussion

Paper for Meeting of CGIAR Social Scientists, August 17-20, 1992, The Hague, The
Netherlands.

61




Doctors, lawyers and citizens: Farmer participation and research on natural resources management

Conway, G.R., J.A. McCracken and I.N. Pretty. 1987. Training Notes for Agroecosystem
Analysis and Rapid Rural Appraisal, London: IIED. 60 pages.

Feldstein, H.S. and J. Jiggins. 1994. Tools for the Field: Methodologies Handbook for
Gender Analysis in Agriculture. West Hartford: Kumarian Press. p. xvi. 270 pages.

Fujisaka, S. and D.P. Garrity. 1988. Developing Sustainable Food Crop Farming Systems for
the Sloping Acid Uplands: A Farmer-Participatory Approach. Farmer adaptation of
hedgerow technology in Claveria. New model described for complex systems
technologies. Paper presented at the 4th Southeast Asian Universities Agroecosystem
Network Research Symposium, Khon Kaen, July 4-8, 1988.

Gladwin, C.H. 1995. Modeling Farmers' Decisions to Change: Using Cognitive Science in
the Design of Agricultural Technology. Unpublished draft.

Harrington, L. 1996. Pieces of a Puzzle: Striving for Coherence in Research on Sustainable
Systems. Paper presented at the African Regional Maize Workshop, Arusha, Tanzania,
June 3-6, 1996.

Harrington, L., M. Morris, P.R. Hobbs, V. Pal Singh, H.C. Sharma, R.P. Singh,
M.K. Chaudhary and S.D. Dhiman. 1992. Wheat and Rice in Karnal and Kurukshetra
Districts, Haryana, India Practices, Problems and an Agenda for Action. HAU/ ICAR/
CIMMYT/ IRRI. p. viii, 75 pages.

Harrington, L., S. Fujisaka, P. Hobbs, C. Adhikary, G.S. Giri and K. Cassaday. 1993. Wheat
Cropping Systems in Rupandehi District of the Nepal Terai: Diagnostic Surveys of
Farmers' Practices and Problems, and Needs for Further Research. Sustainability of the
Rice-Wheat System in South Asia. Mexico, D.F.: CIMMYT/ NARC/ IRRI. p. vii, 33
pages.

Lightfoot, C., N. Axinn, P. Singh, A. Bottrall and G. Conway. 1989. Training Resource
Book for Agro-Ecosystem Mapping, Philippines: IRRI.

Lightfoot, C. and R. Noble.1992. Sustainability and On-Farm Experiments: Ways to Exploit
Participatory and Systems Concepts. Paper presented at the 12* Annual Farming Systems
Symposium, Association for Farming Systems Research/Extension at Michigan State
Univesity, East Lansing, 13-18 September, 1992.

Maxwell, S. 1984. 1. Farming Systems Research: Hitting a Moving Target; II. The Social
Scientist in Farming Systems Research. Agriculture and Rural Problems. Discussion
Paper 199. Brighton: IDS. 25 pages.

Quiros, C.A., T. Garcia and J. Ashby.1991. Farmer Evaluations of Technology: Methodology
for Open-ended Evaluation. Instructional Unit No. 1. Cali, Colombia: IPRA
Project/CIAT. p. vii, 91 pages.

Scherr, S.J., G. Bergeron and M. Lopez-Pereira. 1995. Towards a Methodology for Policy
Research on Natural Resource Management: An Application in the Central American
Hillsides. EPDT Discussion Paper. Washington, D.C.: IFPRI.

Tamang, D. 1993. Living in a Fragile Ecosystem: Indigenous Soil Management in the Hills
of Nepal. Gatekeeper Series No. SA41. London: IIED. 23 pages.

Tisch, S.J. 1994. Addressing Sustainability and Gender Issues in Asian Farming Systems
Research. Journal Asian Farming Systems Association 2(2): 269-284.

62



DECENTRALIZED, PARTICIPATORY PLANT BREEDING: A LINK BETWEEN
FORMAL PLANT BREEDING AND SMALL FARMERS

Salvatore Ceccarelli, Elizabeth Bailey, Stefania Grando and Richard Tutwiler

The International Center for Agricultural Research in the Dry Areas (ICARDA)
P.O. Box 5466 Aleppo, Syria

Summary

Participatory plant breeding is discussed not only for its advantages in exploiting specific
adaptation, and hence in fitting crops to the environment, but also as the only possible type of
breeding possible for crops grown in unfavorable conditions and/or remote regions, and in
areas not sufficiently large to justify the interest of large breeding programs.

The paper describes the evolution of a typically centralized international breeding program
towards non-participatory decentralization, and eventually to a decentralized and
participatory approach. A number of methodological issues — such as the choice of
participating farmers, number of lines to use, and the comparison between decentralization
and participation — are discussed while illustrating a project on participatory barley breeding
in Syria which began in 1996.

Participatory plant breeding — i.e. farmers’ participation in selection of early segregating
populations — should become a permanent feature of formal breeding programs. It should be
linked both with the formal breeding system which can provide a continuous flow of novel
genetic variability, and with the informal seed supply system which can spread new varieties
in the farmers’ communities without the unnecessary requirements of the formal seed system.

Introduction

Formal plant breeding has been beneficial to farmers who either enjoy favorable
environments, or could profitably modify their environment to suit new cultivars. It has not
been so beneficial to those farmers (the poorest) who cannot afford to modify their
environment through the application of additional inputs (Byerlee and Husain, 1993). Poor
farmers in marginal environments continue to suffer from chronically low yields, crop
failures and, in the worst situations, malnutrition and famine. Because of past successes,
conventional plant breeders have tried to solve the problems of poor farmers living in
unfavorable environments by simply extending the same methodologies and philosophies
applied earlier to favorable, high-potential environments. Moreover, farmers in favorable
environments who use high quantities of inputs are now concerned about the adverse
environmental effects and the loss of genetic diversity.
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The essential concepts of conventional or classical plant breeding can be summarized as
follows:

1. Selection is highly centralized and is conducted under the high-yielding conditions of
experimental stations;

2. Cultivars must be uniform (e.g. in self-pollinated species they must be pure lines), and
must be widely adapted over large geographical areas; this is achieved by selecting for
average performance in multi-location testing;

3. Locally adapted landraces must be replaced because they are low yielding and disease
susceptible;

4. Disseminating the seed of improved cultivars must take place through mechanisms and
institutions such as variety release committees, seed certification schemes and
governmental seed production organizations. The requirements of these mechanisms and
institutions are so strict that one wonders whether breeders are more concerned about the
requirements of the formal seed systems than those of the farmers;

5. The end users of new varieties are not involved in selection and testing; they are only
involved at the end of the consolidated routine (breeding, researcher-managed trials,
verification trials), to verify whether the choices made for them by others are appropriate
or not.

In situations where the objectives are to improve yield and yield stability for poor farmers in
difficult environments, plant breeding "programs rarely question the efficacy of this
conventional approach. The implicit assumption is that what has worked well in favorable
conditions must also be appropriate to unfavorable conditions, and very little attention has
been given to developing new breeding strategies for low-input agriculture in less favorable
environments. There is mounting evidence that this assumption is not valid, and that, in fact,
the special problems of marginal environments and their farming systems must be addressed
in new and innovative ways.

In those few cases where applying conventional breeding strategies to marginal environments
has been questioned, it has been found that:

1. Selection in well-managed experimental stations tends to produce cultivars which are
superior to local landraces only under improved management and not under the low-input
conditions characteristic of the farming systems (Galt, 1989; Simmonds, 1991; Ceccarelli,
1994, 1996). The result is that many new varieties are released, but few, if any, are grown
by farmers in difficult environments;

2. Poor farmers in difficult environments tend to maintain genetic diversity in the form of
different crops, different cultivars within the same crop, and/or heterogeneous cultivars to
maximize adaptation over time (stability), rather than adaptation over space (Binswanger
and Barah, 1980). Adaptation over time can be improved by breeding for specific
adaptation, i.e. by adapting cultivars to their environment (in a broad sense) rather than
modifying the environment to fit new cultivars. Since diversity and heterogeneity serve to
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reduce risk of total crop failure due to environmental variation, farmers may not abandon
traditional cultivars;

3. When the appropriate cultivar is selected, adoption is much faster through non-market
methods of seed distribution (Grisley, 1993), and, indeed, for many crops in difficult
environments the informal seed supply system is the main, if not the only, source of seed,
particularly for small farmers; and

4. When farmers are involved in the selection process, their selection criteria may be very
different from those of the breeder (Hardon and de Boef, 1993; Sperling ef al., 1993).
Typical examples are crops used as animal feed, such as barley, where breeders often use
grain yield as the sole selection criterion, while farmers are usually equally concerned
with forage yield and the palatability of both grain and straw.

Because the concepts of conventional plant breeding are not questioned, the blame for the
non-adoption of new cultivars is variously attributed to the ignorance of farmers, the
inefficiency of extension services, and the unavailability of seed of improved cultivars. Thus,
enormous resources continue to be invested in a model of breeding which is unlikely to
succeed in unfavorable agroclimatic conditions.

The contrast between the reality of the farming systems and the plant breeding philosophies is
particularly striking in developing countries. This is not surprising. Most of the breeders from
developing countries have received their training in those rarely-questioned breeding
principles enshrined in developed countries.

Specific Adaptation and Decentralization

Interactions between genotype and environment (GxE) are almost universally accepted as
being among the major factors limiting response to selection and, hence, the efficiency of
breeding programs (Ceccarelli, 1989). GXE interactions become important when the rank of
genotypes changes in different environments. This change in rank has been defined as a
crossover GxE interaction. When there is GxE interaction of crossover type between
experimental stations and farmers’ fields, it is not surprising that selection in high-input
experimental stations does not allow the identification of the best genotypes for poorer
conditions, and promotes genotypes which are, in fact, inferior in stressful conditions.

Formal breeding has taken a negative attitude towards GxE interactions of crossover type, in
the sense that only breeding lines with low GXE interaction (that is high average grain yield
across locations and years) are selected, while lines with good performance at some sites and
poor performance at others are discarded. Because lines with good performance in
unfavorable sites and poor response to favorable conditions have a low average grain yield,
they are systematically discarded. Yet they would be the ideal lines for farmers in unfavorable
locations. What this implies is that specific adaptation to difficult conditions must be found
through direct selection in the target environments — not just on experimental stations.
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To accommodate the concept of specific adaptation in a breeding program with an
international mandate, we started to decentralize selection to NARS in specific geographic
areas in 1991. The first geographic area to be chosen was North Africa because of its
importance (it grows nearly 5 million hectares of barley), and because in the entire area only
six-row barley is grown. In the five North African countries the scheme shown in Fig. 1 is
now fully implemented.

This decentralized selection of early segregating populations in the target environment largely
avoids the danger of useful lines being discarded because of their relatively poor performance
at the experimental station (Ceccarelli et al., 1994). It will be noticed from Fig. 1 that
decentralization begins as early as the F; bulks (when enough seed is available), without any
selection at ICARDA headquarters in the F,.

Decentralization from international to national breeders is also much “greener”, because it
adapts crops to an environment, rather than vice versa, fewer chemical inputs are needed and
biodiversity benefits because it favors the deployment of more varieties. Decentralization
from international to national programs is in fact a drastic departure from the traditional one-
way, "top-down" interaction between international and national programs (Simmonds and
Talbot, 1992).

Figure 1. Scheme of Decentralized Barley Breeding between ICARDA and five NARS in

North Africa
[ Crosses are
made at
[ICARDA
l The best F ; are yield
F 5 bulks grown at 22 ,_.#testad in trials
locations in Egypt, specific for each
Libya, Tunis;a country
Algeria and Morocco
. 4
Selection within the
econd cycle of F)est bulks is made
election of F ,bulks at in each country
he same locations on
he five countries
NARS

68



L. Harrington

Trebuil, G. 1992. Setting Research Priorities with Farmers: Complementarity of Regional,
Farm and Plot Diagnoses to Improve the Competitiveness and Sustainability of Thai
Production Systems. 1992. Paper presented at the Asian Farming Systems Symposium
1992 Sustainable Agriculture: Meeting the Challenge Today, Colombo, Sri Lanka, Nov.
2-51992.

Triomphe, B. 1995. Agroecologia del Sistema de Aboneras en el Litoral Atlantico de
Honduras. Paper presented at the Manejo Productivo y Sostenible de las Laderas, XLI
Reunién Anual del PCCMCA, Tegucigalpa, Honduras, 27 al 31 de marzo 1995.

Warren, D.M. and K. Cashman. 1988. Indigenous Knowledge for Sustainable Agriculture and
Rural Development. Gatekeeper Series No. SA10: Briefing papers on key sustainability
issues in agricultural development. London: IIED. 15 pages.

63

e SRS



S. Ceccarelli et al.

However, our decentralized barley breeding for North Africa, although achieving NARS
participation, does not necessarily involve farmers. Therefore, this type of decentralization
may not respond to the needs of resource-poor farmers if it is only a decentralization from the
experimental station of the IARC to the experimental station of the NARS; the latter is often
no more representative of the difficult environments where the crop is grown. If we are to
exploit the potential gains from specific adaptation, selection needs to involve farmers under
their own conditions. Therefore, at ICARDA, farmers’ participation is viewed as necessary to
achieve all the potential advantages of decentralization.

From GxE Interaction to Farmers’ Participation

Farmers' participation in the ICARDA barley breeding program to date has been occasional
and has consisted of discussions during field visits and occasional inspection and selection by
farmers of breeding lines. The most significant outcome so far has been the inclusion by the
breeders of plant height under drought and softness of the straw as selection criteria in
breeding barley for dry areas.

A crop which remains tall even in very dry years is important to farmers, because it reduces
their dependence on costly hand harvesting, while soft straw is considered important in
relation to palatability. It is obvious that these two characteristics represent a drastic departure
from the typical selection criteria used in breeding high-yielding cereal crops - short plants
with stiff straw and high harvest index. Cultivars possessing the two characteristics
considered important by farmers in dry areas would be unsuitable for high-yielding
environments because of their lodging susceptibility, and in a traditional breeding program
will not be made available to farmers — a further indication of the importance of specific
adaptation.

Barley Breeding by Syrian Farmers

In 1996 we began testing the possibility of incorporating farmers’ participation as a
" permanent feature of a breeding program addressing difficult environments and low-input
agriculture. We are doing this through a three-year research project supported by the
Bundesministerium fiir Wirtschaftliche Zusammenarbeit (BMZ).

This research is conducted in the northern part of the Fertile Crescent lying in the Syrian Arab
Republic. The area has average annual precipitation between 350 mm and 200 mm and
encompasses a range of agroecological conditions, all of which may be considered as low-
yielding environments for cereal production. Arable land is predominantly cuitivated with
barley landraces. The landrace barley cultivars are two-row, and known locally as Arabi
Abiad (white-seeded) and Arabi Aswad (black-seeded). The first is common in slightly better
environments (between 250 and 350 mm rainfall) and the second in harsher environments
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(less than 250 mm rainfall). Considerable phenotypic and genotypic heterogeneity exists both
between landraces collected in different farmers' fields (even if designated by the same name)
and between individual plants within the same farmer's field (Ceccarelli et al., 1987, 1995).

The secret of barley's popularity among farmers and its continuing spread across the
agricultural landscape, despite the failure to improve yields, lies in its adaptation to very
harsh conditions and in its use as feed for small ruminants, essentially sheep and goats.
Barley grain and straw are the most important source of feed for the small ruminants, which
are the main source of meat, milk, and milk products, particularly for the rural populations.

Farmers consider that the quality of both the grain and the straw of the black-seeded landrace
is better than that of the white-seeded. However, this has never been tested either in the field
or under laboratory conditions, and the linkages between desirable qualities and specific uses
are not clear. ‘

The adoption of new, improved barley varieties has been virtually nil in Syrian rainfed
agriculture. So this crop and this environment seem to be a good model to test the efficiency
of decentralized and participatory breeding in comparison with decentralized but non-
participatory, centralized and participatory, and centralized and non-participatory models.

A common set of 208 lines and populations (200 breeding lines representing an extremely
wide range of germplasm plus eight farmers' cultivars) will be grown as unreplicated nursery
with plots of 12 m’ (8 rows at 20 cm distance, 7.5 m long) in three types of locations: a
typically well-managed experiment station (Tel Hadya, ICARDA headquarters), an
experimental site managed as a farmer’s field and used in the past for decentralized non-
participatory breeding (Breda), and eight farmers' fields under farmer's management
practices.

The number of breeding lines used in this research is much higher than the one used in
previous studies of this type. This is due to the need to include as much diversity as possible
for traits such as row type (two- vs. six-row), phenology (early, medium and late-maturing
types}, plant height (tall vs. dwarf), lodging resistance (susceptible vs. resistant), disease
resistance (susceptible vs. resistant), seed color (from white to black), stem size (from thin to
thick), and others. Also, there was a need to include both landraces and modern varieties with
sufficient diversity within each group. The breeding lines include both pure lines and
heterogeneous populations to test the attitude of farmers towards heterogeneity, as opposed to
the conventional breeders' propensity for homogeneity.

Discussions with farmers, as well as previous occasional participation of farmers in the
selection of breeding lines in the experimental stations, would indicate that the number of
lines used in participatory work does not necessarily have to be small. Probably the optimum
number varies in different environments/countries and cannot be standardized.
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Field locations represent a wide range of environments, in terms of both physical (soil type
and fertility, elevation, rainfall, etc,) and farmers’ practices (fertilizer use, rotations, date and
method of sowing, land preparation, etc.). The co-operating farmers, "host farmers", who
will host the breeding plots and will make individual selections, have been recruited from the
pool of participants in previous on-farm research as part of the long-standing Syria-ICARDA
bilateral co-operative research program. Before selection, groups of local "expert farmers"
will be identified and recruited on the basis of reputation, key farming contacts, past
performance, representativeness of producer and consumer categories, and self-selection. The
expert-farmer groups, together with the host farmers, will perform group selections from their
respective host farmer's germplasm collections.

During selection, the traits that farmers select for (and the criteria they use in their selection)
will be recorded by the breeders, economists and anthropologists, and compared with
objective measures of traits, including the yield and quality of grain and straw, by barley
breeders and by animal nutritionists.

There will be four types of selection (see Fig. 2):
Centralized Non-participatory Done by the breeder at Tel Hadya.

Decentralized Non-Participatory Done by the breeder at Breda and at each of the eight
farmers’ fields.

Centralized Participatory Done by each of the eight farmers at Tel Hadya
Decentralized Participatory Done by each farmer at Breda and in their own field
(each farmer only selects in his field)

The timing and the frequency of selection will be based on the information obtained in a
parallel study of indigenous knowledge. Following a group selection procedure similar to that
used by ICRISAT in Rajasthan, the expert farmer groups will be asked to select material from
amongst those grown by their host farmers that they think would be useful for them and other
farmers in their area. The selection will be conducted in such a way as to reveal the criteria
being used by members of the groups when they make their choices. There will be detailed
discussions, including both the expert farmer groups and the host farmer and breeders,
regarding the cultivars selected and the criteria used in selection, farmer observations,
expected performance, and crop management practices.

In the second year, all host farmers will grow the lines selected by the breeder in Tel Hadya
and in Breda. In addition, each farmer will grow the lines he/she selected in Tel Hadya, those
he/she selected in Breda, those he/she selected in his/her field, and those selected by the
breeder in his/her field. Grain and straw yield data will be collected at each host farmer's field
and at the experimental stations. Response to selection will be evaluated using the farmer's
cultivar as reference. In the second and third years, selection will be done, as in the first year,
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on the lines resulting from the first and second cycle of selection. However, in the
experimental station, each host farmer will only select from the material grown at his/her site.

Figure 2. Decentralization and Participation
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Thus, during the second and third cycle (vear) of selection, the farmers and the breeders will
be exposed to the material selected by each other. During the selection process, the criteria of
both the farmers and the breeders will be monitored and compared. Of particular interest will
be the frequency with which the farmers, in the second and third year, select from among the
material they selected themselves in the first year and from among the material selected in the
first year by the breeder. This will give not only an indication of the consistency of farmers'
selection criteria, but also an indication of the possible effects of fluctuations in environment
over years on genotype performance and farmers’ perceptions of these effects.

Conclusions

The research project described in the paper will help to clarify some of the methodological
issues in relation to participatory plant breeding, intended as participation of farmers in the
selection of early segregating populations. From a breeding point of view, some of the most
important questions that will be answered are:

1. Do farmers and breeders use similar or different selection criteria?
Which is more important — the environment where the material is grown or the person
who does the selection? In other words, what is the key factor in increasing breeding

efficiency: decentralization or participation?
3. Does participation increase the number of varieties adopted and the rate and the speed of

adoption more than decentralization?
The answer to these questions would provide the basis for a very different type of breeding,

characterized by a continuum between the formal breeder, with his/her capacity to generate
large amounts of variability on experimental stations, and the farmer, with his/her
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comparative advantage in exploiting that variability in his/her own farming system and for
his/her specific needs (Fig. 3).

Figure 3. Links between formal plant breeding, farmers and informal seed system

Formal Plant Breeding Novel genetic
Program ~—> variability generated

and their diffusion by farmers on their
through the informal fields

seed system

Figure 3 illustrates that participatory plant breeding cannot be limited to ad hoc studies
conducted for a limited period to document indigenous knowledge and farmers’ preferences.
To be completely effective, participation should become a permanent feature of plant
breeding programs addressing crops grown in agriculturally difficult and climatically
challenging environments. For crops grown in remote regions, or for those considered as

minor crops and therefore neglected by formal breeding, this could be the only possible type
of breeding.
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most important source of variation to consider in technology design, it is an underlying or
hidden element. (Sarin) and the implications of technology and agreements about resource
use should be clearly understood with that element constantly in mind.

One thing we do know about participatory research and shifting the demand for research and
accountability to farmers’ groups, is that participatory approaches are usually used with
groups, often with the community at large. What we know about gender relations alerts us to
the fact that the group process and joint decision making in a public setting often registers a
consensus woven by the most powerful, while the voices, knowledge, and choices of other
members of the community are not heard. This may have pernicious effects on obtaining
adequate information and assessing technology options (losses in research efficiency) and
may mean that the needs and preferences of silent groups are not addressed at all (equity).

There are four methodological challenges facing those who are interested in assuring that all
the relevant voices are heard and considered in decisions about technology development:

1. identifying distinct (and overlapping) and relevant stakeholders or users;

2. finding ways to ensure that each category or group is part of the process of articulating its
knowledge and priorities as well as collaborating on design and assessment if it is a
relevant stakeholder in the issue in question;

3. determining priorities among and/or facilitating negotiations between stakeholders or
stakeholders’ choices;

4. measuring the contribution made to research outcomes by including stakeholders, and
assessing the value of this.

Identifying Stakeholders

These are the directions indicated by gender analysis: learning 'who does what'; who has
access to or control of resources; suggests sets of questions which can be asked of key
informants early in a research project, or even as part of a group exercise with activities or
calendars. With respect to germplasm enhancement, this may be sufficient to identify who is
the most knowledgeable and who will be chiefly responsible for different aspects of the
production and use of that commodity. But one must be attuned to both the questions and the
answers, In Peru, according to Maria Fernandez', it took more than a year for the research
team to hear 'who does what' and identify women as the experts on livestock and men on field
production. In the Indian situation described by Madhu Sarin (see below), women did not see

themselves as stakeholders, yet their interests were severely affected by decisions made by
others.

In natural resource management, the identification of stakeholders is likely to be more

complicated depending on (a) what level is being addressed: field, farm, or watershed and
community, and (b), the nature of the problem. For technologies designed to improve water
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retention and soil organic matter at the field and farm level (what I call NRM1), 'who does
what' within the household may suffice to indicate the relevant stakeholders. Where
investments in land improvements are considered, differential control of land may affect the
actual as compared to the optimal pattern of such investments. Are the costs and benefits of
the proposed solutions distributed equitably? Margreet Zwarteveen of IIMI has just written an
award-winning paper on the association of women's land rights with productivity in Burkina
Faso. In households where at least one woman has a plot of irrigated land in addition to that
owned by her husband, both the productivity of land and the productivity of household labor
on both plots is greater than in households where only men have plots, i.e. where women
have no guaranteed benefits from irrigated production.

When a larger landscape is operative, such as a watershed or the use of common property
resources (NRM2), there are externalities involved and a wider group of stakeholders to
identify. For instance, consideration must be given to upstream and downstream users of an
irrigation system or to residents of different niches in a common watershed. This will require
a more probing set of questions to key informants or community groups, both to identify, or
to allow people to self-identify, their different interests and knowledge with respect to the
NRM questions at issue.

How do we identify users? There are two overlapping dimensions which may help us
distinguish between the various kinds of users and stakeholders. There are categories of
people who share certain characteristies, such as female-headed households (though there
are important elements of differentiation among them), or hired male laborers, or the landless.
They are particularly important to us when they have a particular relationship to the research
problem, such as responsibility for the crop in question, or for a particular task, like weeding
or ploughing. Researchers and policy makers may fall into this category with different
interests at stake in solving a particular set of problems. Second, there are groups of people
which are organized, have some internal cohesion and a sense of common purpose. Groups
may be organized around (a) particular resource or set of tasks (irrigation management), (b)
an institution such as work groups, church, savings association, kinship groups or
neighborhoods; or, for researchers, their national and local research and extension
institutions.

But the use of categories needs to be done carefully, with an awareness of the complexity of
individual allegiances. For instance, the use of gender as a differentiating variable does not
imply the homogeneity of women or men or children. For example, women may be
differentiated by whether they are cultivators (owners) or hired labor, OR hired labor may be
differentiated by whether it is male or female. Gender categories — men, women, children,
household position and life cycle stage — are cross-cut by wealth, ethnicity, caste, and so

forth.
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CGIAR Gender Program
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The goal of this system-wide initiative is to develop, test, and refine methodologies of
participatory research and gender analysis as they apply to the development of new
technologies in germplasm enhancement and natural resource management. The objective of
this paper is to suggest

¢ what the researchable issues are for improving methodologies and providing guidance in
PR and GA;

e how user differentiation and gender analysis fit into a comparative framework which can
be used across all sites

There are many different degrees or kinds of participation which will be discussed more
generally here. The important element from a user and gender perspective is whether or not:

e different kinds of stakeholders have an equal or fair chance of being involved;
o particular kinds of stakeholders get the priority attention they need.

In the discussion which follows, I am drawing upon my own experience in attempting to
introduce gender analysis and a gender perspective into IARC research agendas and protocols
as well as a continuing conversation with the MERGE# project at the University of Florida
which is addressing similar issues with respect to natural resource management.

Gender analysis has been around for a while, but its uptake has been slow. What is needed to

improve the methods for, and uptake of, gender analysis and user-differentiated participation
as a research tool?

e More 'proof' that gender or other differentiation makes a difference. Quality examples
from excellent sites are frequently met with scepticism because it is not the researcher's
region or commodity or what have you. Therefore more Center and NARS research in
collaboration with farmers and NGOs which indicates positive benefits in research
outcomes from using gender analysis and als takes account of different users or
stakeholders, will help to build a body of Center and NARSs experience more easily
learned by others operating in the same framework.

4 Managing Ecosystems and Resources with a Gender Empbhasis.
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e Better understanding of the efficacy of different methods or refinements to ensure that
different stakeholders’ interests are heard and considered equally.

e Guidelines for different circumstances, such as cultural or regional contexts or the nature
of the research problem.

¢ Better understanding of how addressing the needs of particular groups may have benefits
for wider groups (in addition to trickle-down, which is the standard assumption).

By addressing these issues systematically and across a number of sites, this system-wide
initiative will make considerable progress in improving methods and uptake of user
differentiation as a research tool.

This paper is about user differentiation, but I will start with reviewing the different
interpretations of gender analysis. First, I want to be sure we understand the differences and
do not talk at cross purposes. Second, the task of bringing women into the category of
relevant users or participants is not always straightforward or easy, and it has lessons with
respect to differentiating and including users differentiated by other variables, such as wealth,
ethnicity or caste.

There are three different ways in which gender analysis is usually considered:

1. Gender analysis in agricultural research has generally been interpreted as referring to the
roles and resource use of categories of people differentiated by age and sex, i.e. who does
what. It provides a snapshot of who does what in order for researchers to identify the
most appropriate collaborators, i.e. who has special knowledge or responsibility or some
other stake in the particular research question, whether it be a commodity or resource
management. This is the efficiency argument and is at the heart of the issues addressed in
this system-wide initiative.

2. Increasingly, there is a wider acceptance of interpreting gender analysis to include an
understanding of the gender relations between men and women in order to understand
how those relations — differences in resources and in power — affect men's and women's
choices. This use of the term, widely used as such in Europe and in the South, is more
equity oriented and has an inherently political dimension. It also focuses our attention on
structure and power relations within a wider community.

3. Going even further with respect to equity and often addressing issues of empowerment,
is the recent priority given by the CGIAR to technology development which is relevant to
and meets the needs of poor rural women. TAC expects to review upcoming MTPs with

regard to that dimension.
Whatever the reasons for bringin in gender analysis, we know that it is a powerful tool for

finding out who are the stakeholders in any particular situation. We know that gender is an
important variable in every society. Even when it is not immediately visible not even the
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Questions

e What methods are best for identifying different stakeholders? 'Hidden' stakeholders?
s What are the appropriate levels of aggregation or disaggregation of user categories?

Ensuring Participation and Consideration

This is the heart of the challenge which lies before us. As Louise's work has shown,
identifying that women grew beans in Rwanda emerged relatively simply from 'who does
what; who knows what'. Enlisting the right women , those recognized by their peers as
experts, took considerable footwork. It also meant overcoming considerable hesitation on the
part of some of the women and some of their husbands about their involvement in such a
public and distant domain as the research station. In a later attempt to enlist women to assess
bean varieties in Zaire, already organized women's groups were asked to elect a
representative to come on station. This election did not always mean that the representatives
had expertise, and once again, some of them ran up against male reluctance for women to
move 'out of their place’.

Madhu Sarin recently presented a paper on the FAO email conference on Conflict
Management with respect to women and marginalized people. She demonstrates in two case
studies how decisions made at the community level were dominated by male or higher caste
groups, ignoring the relevance of their decisions to the work they expected to their wives or
to lower caste communities. In this case, to protect the forest for commercial timber purposes,
no cutting was allowed. Women, whose responsibility it was to get fuelwood for cooking, had
to go much farther, often entering the forest preserves of another community and putting
themselves at risk of being caught by forest guards. An NGO worked carefully with the
women to help them make their circumstances and needs visible to the wider community.
This resulted in new arrangements which addressed more realistically the women's need for
firewood and the protection of certain species for timber. Sarin makes the point that women
were stakeholders, but to themselves and their husbands, their stake was invisible. It took
careful observation and discussion for their stake to be visible and taken into account.

There are a number of common constraints on inclusion of women and other marginalized
groups in participatory research related to technology development:

e They are not included in the public domain; and are literally or metaphorically restricted
to the private domain.

They are shy in the public domain and will not reveal their knowledge or concerns.

They do not self-identify with the research question, even though they may be involved in
the enterprise or landscape at issue.

e They are not allowed to speak to male researchers, especially one to one.
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They speak a local language rather than the more widely used lingua franca of researchers
and community leaders.

Their own schedules are very busy and it is difficult to find where and when to work with
them.

They require husband's or senior male's or mother-in-law's permission to engage in work
or discussions outside their usual tasks.

Several strategies and modifications of existing participatory methods have been devised to
ensure that women's or other stakeholders' voices are heard:

Interviews or exercises are conducted separately for men's and women's groups: maps,
transepts, matrices, life histories, focus or community interviews, wealth ranking, venn
diagramming, etc. A number of examples of this are shown on the IIED film: A Question
of Difference. Results of the separate exercises can then be compared by the larger
community to identify common and different knowledge or interests.

Separate trials and field days are held to test technology options and discuss results.
Researchers engage in participant observation in places where women work and with
tasks done by women.

Female researchers, field assistants, and enumerators are included on the team.

In joint or separate meetings, questions are asked about tasks or enterprises which are
known to be in the women's domain. For instance, questions may be asked about home
gardens which may be experimental plots for crops grown in fields.

Researchers collaborate with pre-existing women's groups

Researchers work with NGO partners who already have access to women's groups

These constraints and the means for overcoming them (and others, I hope, generated by the
group here) may apply to other sets of users, particularly those who come from marginalized
groups. How necessary extra measures are, how culturally specific, how effective in different
circumstances and at which stages they are important is something we will want to compare
across sites. We know already that the questions of access and visibility for women as
collaborators varies considerably between regions.

Finally, the effort taken to ensure distinct voices are heard will be as naught unless the
knowledge and other insights they provide is considered in a disaggregated form, whether by
researchers or the community.

Questions
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Determining Priorities among and/or Facilitating Negotiations between Stakeholders or
Stakeholders’ Choices

Sarin describes communities as a’dynamic hierarchy of social relations which determines
[each group's] relative ability to exercise power and authority’ (Sarin 1996). Current power
relationships and local perceptions of relevant interest will shape the initial investigation.
They will depend a great deal on the relative roles of (particular) farmers or community
leaders and researchers. They may be configured by the narrowness or breadth of the mandate
and capacity of the research organization, and the stage of research in question. For instance,
we wouldn't expect potential for conflict to be as great in germplasm enhancement as it would
be in natural resource management. Priorities alse may be shaped by the concern of donors
for particular groups. They may depend on the relative contributions of, and the perceived
distribution of benefits by, different groups.

For instance, in Botswana, the Appropriate Technology Improvement Project determined
through on-farm testing, that ploughing before rains would result in better water retention
after rains and a bigger boost to the germination and growth of sorghum. However, ploughing
was generally done by men whose priority enterprise was cattle; the benefits of this technique
— increased productivity of sorghum and reduced weeding — accrued principally to women,
who were responsible for crop production. There was therefore a reluctance by the men to
contribute their cattle for timely ploughing. Recognizing their inability to change these
interests, the research team began work on other strategies which would increase women's
sorghum production and were not dependent on men's input (Baker 1989).

In a paper discussing methodologies for identifying and weighing the importance of different
stakeholders in community forest management, Colfer, Wollenberg, and Prabhu have come
up with a matrix model. On the left are different kinds of stakeholders identified by early
diagnostic activities, in this case, ethnic groups. Cross-cutting these categories are
‘dimensions' of relatedness to community forest management, e.g. proximity, local
knowledge, dependency, power vis-a-vis other stakeholders, etc. Each stakeholder category
or group was rated from 1 (high) to 3 (low) with regard to the six dimensions. The average
scores for each stakeholder were computed and the stakeholders were then ranked for their
relative importance in respect of community forest management. Some such scheme might be
useful for identifying stakeholders in the proposed PPB and NRM research where different
interests may be in conflict.

In some situations, a careful estimate of the collective costs and benefits and decisions about

compensatory mechanisms across the landscape have been negotiated between various
groups.

With the objective of working out plans for community-managed conservation by
communities. and conservation groups interested in preservation of particular areas of
biodiversity, the MERGE group, based at the University of Florida, has begun by training
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community trainers in community planning in participatory workshop format. In using each
technique, gender and other variables are taken into account. The format includes specific
attention to gender issues, making visible everyone's roles, priorities, and stakes in the plan.

For agricultural research, identifying different stakeholders and addressing what may be
different interests and preferences is a relatively new area. It isn't tidy. It may bring us
directly up against our personal values and politics. We need to explore further to find what
approaches other groups may have tried. As we find these situations in the pilot sites, we
should be testing and documenting different approaches and the context and issues in which
they are addressed.

Questions

e Who should establish priorities?
How should the relative merits or value of different stakeholders be assessed?

o What methods or strategies will improve negotiations among, and reduce conflicts
between, stakeholders?

Measuring Impact

With regard to assessing the value of including gender or other differentiated users in
participatory technology development, it is difficult to have a 'with' and 'without' situation.
Given location specific variability, it is difficult to reliably compare the 'without' situation to
the 'with' situation. A preferred means of assessment would be to undertake transparent and
systematic documentation of the decisions and actions taken to include different users in the
development of specific technologies, including the management of natural resources
management.

In such a strategy, participants and researchers would undertake a preliminary, diagnostic
gender analysis (including other variables) to determine who are (potential) stakeholders at
this site, on this problem, with some indication of what their stake might be. The next step is
to determine and record why which stakeholders should be involved in the intended research.
The research begins then with a base line on who is doing what and the choices and reasons
for focusing on specific groups. From then on, we should document and cost out each step of
the research process as it proceeds including any extra or reduced costs of different methods
of ensuring the participation of the various stakeholders and the contributions that such
methods or refinement bring to the analysis of the problem and to the design and testing of
technical solutions. Next, we should document the impact along the dimensions listed below.
For each site, there will be a record of the pathway, steps taken, their costs and contributions.
A comparison can be made by comparing the costs and benefits of the additional information,
reliability, ownership, etc. to project outcomes and impact. Cross-site comparisons will
depend to some degree on their variability as to region and kind of research objectives. Some
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modifications, such as including female researchers, or working separately with women's
group participatory exercises, may be more necessary in one region than another and will help
in providing guidelines as to which methods may be most useful in different circumstances.

What are the expected results from participatory, gender and user-sensitive technology
development? How can we measure them? There are seven dimensions to be explored. These
are all objectives of international agricultural research and of user and gender-sensitive
participatory approaches, though we may differ as to which are most important. This
initiative provides us with an important opportunity to measure impact in several dimensions.
Let us see what these methods contribute to each:

The acceptability by farmers as measured in the rates, extent and speed of adoption.
Reduced costs, greater cost-effectiveness of research.

The efficacy of various user-differentiated participatory methods in various contexts.
Contributions of the technology to productivity-enhancing and resource-conserving
sustainability; retention of biodiversity; measuring all three technically.

The impact on family welfare or livelihoods as measured within the household and within
the community.

e The impact on, or relevance to, specifically, poor rural women and other marginalized
groups (i.c. improves their livelihoods and welfare; equity).

The impact on the position of poor rural women; that is, their ability to access resources
and make decisions about their own livelihoods is improved. (empowerment).

[ ] * & &

To do this, 4 steps are suggested:

1. Document the context--region, cultural, scale, type of problem addressed, etc.;

2. Identify criteria and associated indicators for each of the above impacts along with base-
line data for indicators to be collected at the beginning of our work in pilot sites. (cf.
Colfer, Wollenberg, and Prabhu 1995),

3. At each site and for each stage of research, document the methods used and reasons why,
in order to identify, ensure the participation of, and consider the priorities of different
stakeholder groups;

4. Document the actual involvement of different stakeholders at each stage of research along
with the costs and estimated benefits of their involvement. Such benefits include
contributions to research as well as changes with regard to the group's identity or power.

An analysis of the steps taken and the pathways tracking the methodologies and refinements

used through to the research contributions and results could be summarized as in Figure 1 and
compared across sites.
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Questions

e Who should assess impact?
¢ What should we measure?
o How shall we measure 1t?

Figure 1. Example of tracing pathways on the use of gender analysis and other
methodologies for the identification and inclusion of differentiated
stakeholders and their contributions to technology design and project impact

Research Methods used Inclusion: Inclusion: Contributions: Contributions: Results for Project impacts
context & for stakeholder Participatory  refinements for participatory user technology
objectives identification = method including method refinements design
different users
e key informant e« maps Separate: men  » natural Man's and 1. Acceptability
inteviews and women resources, women's different by farmers;
enterprise knowledge and adoption
* community lecations, priorities
enterprise different 2. Greater cost
analysis neighborhoods effectiveness of
resgarch
» transcept » fransepts Joint » natural ?
resources, 3. Contributions
« wealth ranking enterprise of the
management, technology to
landscape sustainability,
history measuring both
« venn diagram Separate: men  » important Differences in 4. impact on
and women, stakeholders, perceptions of family welfare
owners and hired  potential who are as measured
fabor alliances stakeholders; within the
additional household
stakeholders
identified? §. Impact on or
relevance o,
« participant Female importance of  Same specifically,
observation researcher with  weeding to crop poor rural
women during  production; insect women and
communal identification; ether‘ )
weeding constraints to marginalized
weeding... groups
6. Impacton the
position of poor
rural women
(empowerm’t)
7. The efficacy of
various user-
differentiated
participatory
methods
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Introduction

The present meeting is a result of the growing interest in alternative approaches to
agricultural research and technology development. The transfer of technology (TOT)
approach for agricultural research and extension serves industrial and green revolution
agriculture. Decisions in research and technology development are made by scientists;
technologies are handed through extension to farmers. It is increasingly being recognized that
the TOT-paradigm is inappropriate for agricultural systems in complex, diverse and risk-
prone environments.

A new and complementary paradigm for agricultural research, development and extension
has emerged. This paradigm has some roots in the recognition of the failures of conventional
paradigms by groups of scientists, mostly active in social science and development-oriented
research. A major component of the new paradigm is the recognition of the capacity of
farmers themselves in research and technology development (Chambers et al., 1989). Farmers
in complex, diverse and risk-prone agricultural systems can hardly be considered clients of
technologies generated in the institutional sector, since such technologies are mostly not
appropriate. In many cases, those farmers are resource-poor and do not have the income to
purchase inputs. Farmers' own capacity in research and technology is therefore the primary
- innovative component in such low-external input agricultural systems.

Difftﬁ:’rent approaches to participatory research have evolved over the last decade. This range
of approaches varies along with the objectives of the actors involved in participatory research.
Following an introduction on farmers’ experimentation, the paper introduces three
perspectives to participatory research. We will use these perspectives to analyze different
participatory approaches in relation to farmers' own research and show how they can be
strengthened. The case of seed system development and farmers’ research in the management
of seeds and varieties is elaborated. This case gives insights on the different roles of actors in
such a field. Various approaches in participatory plant breeding are evaluated for the type of
interaction with farmers.

Our personal and professional commitment in the present field is to contribute to the

emergence of participatory and integrated approaches in the management and utilization of
plant genetic resources, plant breeding, seed supply and related regulatory frameworks. The
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organizers of the seminar have asked the discussion openers to contribute to the debate in a
rather provocative manner. Many of the participants involved in social sciences, plant
breeding or development-oriented/activist NGOs may find our contribution biased and
inadequate. That is the price that we have to pay in fulfilling the request of the organizers. It
is also a price that we pay in the world of science and development, balancing between plant
breeding and plant genetic resources management on one hand, and grass-roots development
on the other hand. So be it.

Farmer Experimentation

Farmers have always experimented to produce locally appropriate technologies and practices.
An important illustration of the dynamic nature of farmers' innovative capacity is the fact that
when they are faced with a new technology or practice, they rarely adopt or reject it
immediately in its introduced format. If technologies are appropriate and fit the specific
conditions, farmers may consider adoption. If not, they may try, if possible, to adapt in a
continuous process of experimentation, or they may eventually reject.

Formal conventional research commonly does not consider farmers as experimenters.
Farmers are assumed to be conservative by nature. This image results in research which
characterizes, analyses, validates, and enhances "static" farmers' practices. Such approaches
in studying farmers' experimentation obtain snapshots of a complex and dynamic process
(Pretty, 1994). Farmers' knowledge is viewed as primitive and unscientific. Conventional
research and extension take the attitude that development requires that farmers' knowledge be
transformed and replaced by scientific knowledge. Science appears to be synonymous with or
a precondition of development.

An alternative approach to farmers’ experimentation considers farmers' knowledge to be a
valuable resource. Farmers' knowledge can be collected, evaluated and merged into
development activities. This approach is elaborated and advocated in Farmer First approaches
in participatory research and Participatory Technology Development (Chambers et al., 1989;
Reijntjes, ef al., 1992). Another alternative approach has emerged within this context.
Farmers' local non-western general science is regarded as being unitary "bodies” or "stocks"
of knowledge. Farmers' and scientists' knowledge are regarded as different epistemological
constructs within particular agroecological, sociocultural and political economic settings
(Scoones & Thompson, 1994); they change constantly and evolve within society. These
changes depend on the dynamic interactions between actors and institutions, and the power
relations between them. Participatory Action Research (PAR) is one of the approaches
addressing these power relations. The third approach to farmers' experimentation provides a
different understanding of the functions of scientific and farmers' knowledge and of processes
of agricultural innovation (Pretty, 1994).
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Perspectives to Participation

Why do scientists get involved in participatory research? What is their goal? To answer these
questions, three perspectives to participation will be elaborated, each reflecting on the
interaction between farmers and the external actors (scientists, extensionists or development
workers). These perspectives vary according to the function of these external actors, and their
goals in working with farmers. The first perspective is primarily focused on research
efficiency. The scientists' goal is to enhance the efficiency and impact of their research
activity and, they envisage a better efficiency through the involvement of their clients in the
research process. The second perspective has a diversity focus. Approaches with this
perspective build partially upon farmers' research capacity to develop a range of solutions
(basket of options) to the complexity of problems. Approaches with the third perspective are
built on empowerment and political goals. Participation is considered an instrument to
empower farmers in their access to and management of information and resources.

Research Efficiency Perspective

Improvement of the efficiency of the research process is one of the goals for scientists to
include participatory research in their technology development activities. The foundation for
this approach is that increased involvement of the clients in the research process facilitates the
development of more appropriate technologies. Participation is used as a tool to increase
client orientation, and this aims at a higher adoption of technologies by farmers. Farmers
participate in various stages of the research process. The scientist - farmer interaction can be
characterized as nominal, contractual and consultative modes of interaction (Ashby, 1990;
Biggs, 1988). A very common form of "participatory research" within this perspective is
researcher designed and implemented, and conducted on farmers' fields. The flow of
information within approaches with this perspective is primarily directed by the scientists, as
the main goal of the approach is to improve the efficiency of their research work.

Diversity of Options Perspective

The generation of a range of options (technologies or options) to a diversity of problems and
conditions is another reason for scientists to become involved in or initiate participatory
research. Farmers' research capacity in experimentation is recognized and utilized in the
scientists' research process. The "basket of options” (Chambers, 1993) developed in such
participatory approaches is expected to provide farmers with technologies which are better
adapted to complex, risk-prone and diverse environmental conditions. A larger number of
farmers in more diverse environments can benefit from the technologies and information
generated in such a participatory process. Farmers and researchers collaborate in various
stages of the research process and, the scientist - farmer interaction is of a consultative and
collaborative nature. Scientists have a key role in the prioritization and design of the process
(Biggs, 1988). Participatory Technology Development (PTD) is an example of such an
approach, in which the knowledge and research capacities of farmers are joined with those of
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scientific institutions. PTD at the same time aims to strengthen local capacities to experiment
and innovate (Haverkort ef al., 1991; Reijntjes er al., 1992). Information within this approach
to participation flows more equally between scientists and farmers. The intensity and
direction of the flow of information and the level of control over the resources involved
depends on the stage of the research process. Scientists control and utilize information
obtained through participation in the early stages of the research, in the later stages the flow
of information and resources is directed more by farmers.

Empowerment Perspective

A third perspective on participation treats the farmers' own innovative and experimental
capacity as a form of inquiry in its own right. Within approaches based on this perspective,
farmers' research is not valued according to the criteria of Western science. Such approaches
change the roles of and the relationships between researchers, extensionists, development
workers and farmers. It is a process of mutual learning as colleagues with different
contributions (Chambers, 1993). Such approaches create opportunities for the development of
methodologies for sharing farmers' innovative capacity with other farmers and with
researchers, each on their own terms. Participatory Action Research (PAR) is one of these
approaches in which the empowerment of rural people is the major goal. Such approaches are
operationalized through conscientization (Freire, 1970), activism or confrontation (Fals-
Borda & Rahman, 1991). PAR promotes local-level learning, analysis and action. In this
setting, the external actor (researcher or development worker) is still influential, but the
research is so bound up in the action that the influence is seen as part of a participatory,
empowering and political process (Cornwall et al., 1994). The interaction between scientists
or development-workers and the farmer has a much more collegiate character (Biggs, 1988).
Research activities are an element of the empowerment process. Farmers and scientists make
joint decisions in the research process and in the management and control of resources and
information.

Beyond Perspectives

Participatory approaches mean different things to different scientists, development workers
and activists. Their perspectives to participation are highly dependent on their institutional
and political background. Similar interactive, visual tools and techniques developed in
various participatory approaches can be used in diverse settings. They can be used to deliver
an extension message to people and to extract farmers' knowledge and information within the
process of "external” research and technology development. In action research, they may be
used as tool in a joint learning process empowering rural people.

The approaches within the three perspectives are not mutually exclusive. An integrated
approach drawing on the strengths and potentials of each is the best option. The research
efficiency and diversity perspective are used by researchers involving farmers as partners in
their research. When farmers' research is made central to the activities (as in the
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empowerment perspective), external actors strengthen farmers' capacity to assess and solve
problems themselves.

The institutional and professional environment of research needs to be addressed when
strengthening farmers' research and technology development. This is central to participatory
research. Interactions between the actors, a stimulating learning environment, and negotiation
in joint planning and implementation in action-oriented research require new professional
attitudes. The institutional environment needs to encourage the spread of participatory
approaches between and within institutions, thus giving innovators the credit and freedom for
acting and sharing (Pretty & Chambers, 1994). Approaches and methods developed within
this perspective to participation would signify a change in research, moving initiative,
responsibility and action downwards in hierarchies, especially towards farmers and rural
people themselves (Chambers, 1993; Comwall et al, 1994).

Scientists within different organizations like the CGIAR institutes, NARS, universities and
NGOs have very distinct roles in the diversity of participatory approaches. The skills and
scientific expertise of individual scientists should be valued and not be drowned in
interdisciplinarity and participation. It is the art of interdisciplinary and participatory research
to acknowledge and utilize specialists in their own fields. These specialist should, however,
have the communication skills to work together in teams with specialists from other
disciplines, and have the capacity and desire to work with farmers in a collaborative and
collegiate mode of interaction (Mettrick, 1993). The realization of participatory activities
involving different actors in research and development should be based on joint action in
different stages of the research.

Perspectives to Participation in Seed System Development
Local and Institutional Seed Systems

Local crop development is described as the continuous and dynamic process in which farmers
manage crop diversity within a specific agroecological and socioeconomic environment
(Hardon & de Boef, 1993). Elements of local crop development are: the exchange of varieties
(seed flow); their maintenance and utilization (variety selection); their enhancement (variety
adaptation); and seed multiplication, processing and storage (Bellon et al., 1996). Varieties
are maintained, adopted, adapted, displaced and exchanged. Local crop development is built
on farmers' knowledge -and capacity to experiment with germplasm and seeds. The farmers'
knowledge develops through the utilization of reproductive material for crop production (de
Boef et al., forthcoming).

The development of private and public seed sectors has resulted in the establishment of what

could be described as an institutional seed system parallel to the local seed system.
Components of the institutional system are conservation in gene banks, breeding, seed
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production, processing and marketing, and regulatory frameworks for varieties and seeds.
Varieties are developed in a linear process in the institutional seed system. In private
companies, information on client preferences is obtained primarily through marketing
channels. Such channels are less prominent in public organizations, in which government
policies are given higher priorities than client preferences. Source material for plant breeding
is obtained from gene banks, which have collected most of these resources in local seed
systems. The products of the institutional seed system - seeds of improved varieties - are
distributed through marketing channels. The entire process of variety development and seed
production takes place within the institutional system with little interaction with local systems
(de Boef et al., forthcoming).

This presentation of parallel local and institutional systems puts seed development in a
somewhat black-and-white perspective; it does, however, reveal how the institutional seed
system ignores farmers capacity to experiment. The institutional seed system has strong roots
in the transfer-of-technology-paradigm of agricultural research and development. It has put
farmers at the end of the linear process of variety development. On the other hand, one of the
main products of the institutional seed system - modern varieties - has been adopted by local
seed systems even though many of the components of the chain (seed multiplication and
dissemination) are weak. Modern varieties, once proven to have a higher productivity or
valued qualitative traits, are easily and quickly spread among farmers through the local seed
system. The fact that modern varieties have been disseminated amongst farmers rapidly
through the local seed systems is hardly recognized.

Various approaches in linking up with farmers' experimentation in crop development have
evolved in the institutional seed system over the last decades (Van der Heide et al., 1996).
The conservation of plant genetic resources on-farm and in sifu is becoming recognized and
integrated as a complementary strategy (Bellon et al., 1996; Hardon & de Boef, 1993; IPGRI,
1993; 1996, FAO, 1996). Participatory plant breeding and participatory varietal selection aim
at involving farmers in the plant breeding process (Berg et al., 1991; Eyzaguirre & Iwanaga,
1996; Hardon, 1995; Sthapit, et al., 1996; Witcombe & Joshi, 1996). Integrated seed supply
systems are proposed, building linkages between formal and informal seed supply systems at
various levels (Almekinders et al., 1994).

The regulatory frameworks for varieties and seeds are restricting the potential interaction
between farmers and researchers. Elements for open legislation are being developed which
promote and permit participatory and integrated approaches in seed system development
(Louwaars & Ghijssen, 1996; Tripp & Louwaars, forthcoming; Tripp & Van der Burg,
forthcoming).

Perspectives to Participatory Plant Breeding
Participatory approaches in plant breeding have primarily developed within the efficiency and

diversity perspectives on participation. Interactions with farmers are used to evaluate
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breeders' selection criteria, to improve the process of plant breeding, and to increase the
adaptation of varieties to farmers' conditions. The different approaches in participatory plant
breeding have been developed from different components of the breeding cycle (Weltzien et
al., 1996).

The perspectives elaborated earlier are used to reveal the goals for participation in these
participatory plant breeding approaches. Box 1 presents the different approaches as
interactions between institutional and local seed systems. The different perspectives give an
indication what the expected outputs are for the different actors involved in the participatory
activity.

The perspective of the plant breeders in many of the participatory plant breeding activities is
to recognize, validate and extract farmers' research capacity and to collaborate with farmers in
plant breeding. When the diversity and empowerment perspectives are used, access to
information and materials for the farmers involved is thought to increase remarkably. This
increased access to information and materials can be considered a secondary output of
interaction. Although the involvement of farmers in the research process may result in
democratizing plant breeding activities, the farmers' influence on the research process using
the empowerment perspective is limited. The goals of plant breeders with regard to
participation are rooted in the perspectives of increasing the efficiency of their plant breeding
work and enhance the development of diverse and more appropriate materials.

Activities as elaborated in the Community Biodiversity Development and Conservation
(CBDC) Program are built with a strong empowerment perspective on participation. The
primary objectives of the program are to strengthen and support the local (community) seed
system and, where appropriate, involve institutional partners (CLADES et al, 1994;
Montecinos, 1994). The assessment of the local seed system in some of the CBDC projects is
organized in an integrated manner, identifying the constraints and developing ways in which
these problems can be solved by the communities themselves. Where necessary, scientists
within the institutional seed system will be approached by the local organization to support
the community-based research process. While some of the tools and methodologies used in
CBDC appear similar to those developed within NARS and CG institutes for participatory
research, the perspective and setting are completely different. The emphasis on empowerment
within CBDC is rooted in the strong development orientation and activist background of the
NGO partners in particular within the CBDC program (Manicad, 1996).

Approaches in Participatory Plant Breeding
1. Inventories of problems, constraints and potential solutions in farmers’ seed
systems are an important basis for many grass-roots and development-oriented

seeds and PGR-projects. On the basis of these inventories, opportunities for the
development and enhancement of the local seed system can be identified. Research
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activities (involving scientists) are initiated following the assessment (CLADES et
al., 1994). Farmers set research agendas in these activities and, on the basis of
these, scientists then become involved.

(Re-) introduction and direct distribution of germplasm to farmers by gene banks
is considered an element of in situ conservation (Bellon et al., 1996, Worede &
Mekbib, 1993); (re-) introduction increases farmers’ access to genetic resources
and thereby stimulates and strengthens local seed systems (CLADES et al., 1994).
Teaching farmers to identify good parents for breeding and to make crosses
themselves is a way of stimulating farmers’ research in crop development.
Specialist farmers may be partners in such activities, which are elements of
projects where there is primarily an empowerment perspective (Berg, 1996;
CLADES et al., 1994, Salazar, 1992). Putting the basis of the breeding process in
the hands of farmers directs the interaction with plant breeders towards
strengthening local capacities (joint learning and action) and, for example,
towards providing farmers with materials (interesting ‘foreign” genetic
resources).

Running participatory rural appraisals (PRAs) to identify farmers' priorities and
selection criteria is used as a diagnostic tool for plant breeders to identify and
validate their goals in plant breeding (Joshi & Witcombe, 1995; Weltzien et al.,
1996). PRAs were originally developed to empower people to articulate
constraints and identify potential solutions.

Involving farmers in selection practices on-station is another example of utilizing
farmers' capacity in the breeding cycle. Such involvement in on-station selection
partially empowers the farmers involved, it increases their access to materials
and information (Ceccarelli et al, 1996, Sperling & Loevinsohn, 1996,
Zimmermann, 1996).

Disseminating segregating materials (varying from F) to Fg) to farmers is a way
of testing these farmers (CLADES et al., 1994; Sthapit et al., 1996, Weltzien et al.,
1996) . A collegial interaction between breeders and farmers in such activities
results in a learning process both for farmers and breeders. Such approaches
democratize selection. They also increase farmers' access to advanced materials.
The interactions between the breeders and farmers provides learning
opportunities for enhancing capacities and directions in selection.

Participatory varietal selection (PVS) is a way in which the plant breeders are
supported by farmers in the identification of appropriate advanced lines or
varieties for release (Ceccarelli et al., 1996; CLADES et al., 1994, Cordeiro,
1993; Weltzien et al, 1996; Witcombe & Joshi, 1996). Farmers participating in
PVS obtain a better access to finished breeding material. PVS on the one hand
democratizes and on the other rationalizes release mechanisms
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Beyond the Perspectives in Participatory Plant Breeding

Participatory approaches in the seed and plant breeding sector are primarily developed with
the efficiency and diversity perspectives on participation. Control in the planning, design and
implementation are basically in the hands of researchers (de Boef et al., 1996). Approaches
strengthening farmers’ experimentation in local crop development and elaborated in other
sectors of development have hardly been employed at all in the institutional seed sector (Van
der Heide et al, 1996). Farmers' experimentation in the local seed system is no really
recognized as a valid system for crop development by actors in the institutional seed system.
The potentials for the development and improvement of the local system are underestimated,
especially with regard to complex, diverse and risk-prone environments (de Boef et al,
forthcoming). Actors in the institutional seed system can link directly or through development
organizations to this local system.

An integrated approach puts activities in the fields of conservation, breeding, multiplication
and marketing into a different perspective. The function of the institutional system within the
empowerment perspective on participation evolves from being a generator of technologies to
a facilitator in the enhancement of the local system. Methodologies for empowering farmers
in their research may coincide with those applied within the perspectives on participation
aiming at increasing research efficiency and developing a diversity of materials and
technologies. In this way, an increase in farmers’ access to scientific knowledge (a.0. in
selection procedures) and materials (a.0. germplasm, segregating populations, advanced lines
and released varieties) can result from the different interactions. Activities such as
-strengthening decentralized seed production, processing, storage and exchange, and the
support to small seed enterprise development are other elements of an integrated and
empowering approach.

Participatory approaches in the institutional seed system have mainly developed in isolation
from other similar activities and from the core (breeding) programs of the institutional seed
system. Strengthening farmers' research in the local seed system requires cross-sectoral,
interdisciplinary and integrated approaches. Activities such as the on-farm management of
PGR can not take place in isolation from participatory plant breeding activities (de Boef et
al., forthcoming). The problems of agriculture in complex, diverse and risk-prone
environments can not be solved by participatory programs implemented in isolated
departments or projects of NARS or CG centers. Participatory research activities need to be
integrated in the core programs of these organizations.

The different actors in the institutional seed system (NARS, CG institutes) and development
organizations like NGOs play specific roles in an integrated seed system development of this
kind. Acknowledging the specific roles of the different actors in such a development and
recognizing the actors' different perspectives on participation are preconditions for fruitful
collaboration in support of farmers’ research in the local seed system. Methodologies can be
developed or adapted within this collaboration. They will stimulate the development of

95




Methodology issues in strengthening farmers' research and technology development

integrated and participatory approaches to seed system development, by means of which a
sustainable production and use of reproductive materials in complex, diverse and resource-
poor agricultural systems can be supported.
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The methodological challenges of institutionalizing participatory research and development
(R &D) will be highly dependent on the "model" of participation adopted. The authors
believe that participatory research has to be largely shaped, even controlled, by farmers and
other stakeholders if the resource-poor are indeed to have more than a token voice in the
international agricultural system. In addition, institutionalization ultimately means that the
process will have to be scaled up. The paper below, including the key questions, reflect these
perspectives.

Participatory R&D has some unique characteristics which will affect its institutionalization in
the agricultural sector.

First, it is client-driven. This means that farmers' knowledge, needs, criteria, and preferences
have weight in decisions about technical innovation. It also, more fundamentally, implies that
farmers are actively involved in decision making about innovation, not just at the very late
point in time when adoption (or rejection) occurs, but early in the process when the agenda
for research is set, when specific themes are proposed, and when design features are deter-
mined.

Client-driven agendas differ markedly from those geared toward basic, long-term research.
Clients have differing needs, specific to their own agronomic and socioeconomic situation.
Farmers, when themselves exploring management techniques or specific technical products
have always done so in a given locality with particular constraints and opportunities in mind.
Addressing client needs means that the R & D process itself must be sufficiently decentral-
ized to meet diverse farmers’ goals and to allow for site-specific, local adaptation. Such
decentralized technology development suggests other features central to participatory R&D.

To anticipate diverse client needs, research has to develop a capacity to generate options or
'menus’ not only 'on the shelves', but actually in the fields, watersheds, and woods. Research
programs and regional experiment stations need no longer aim for final recommendations.
Instead, to facilitate decentralized technology development, researchers and farmers need to
work together early in the research process to develop 'prototype designs' which will then be

5 This paper draws on two articles: Ashby and Sperling, 1995; and Sperling and Ashby, 1996.

6 For ease of reference, we will use the shorthand "farmers” to refer to a range of stakeholders involved in both agricultural
and natural resource management,
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shaped or contextualized to fit specific client niches. This second feature of participatory
research, the development of prototypes, rather than finished products, may start involving
clients at a series of different early stages. To take an example from participatory plant
breeding (PPB): farmers have been taught to more effectively handle crosses themselves
(Kornegay et al, 1996); they have been involved in screening segregating populations
(Sthapit et al, 1996 ); and farmers have been brought directly onto experimental stations
(Sperling et al.,, 1993) and onto farm sites (Weltzein ef al., 1996) set up for screening pre-
released lines.

Effective decentralization of technology testing is a task beyond most public sector research
services. Testing of many different 'menus' tailored to different preferences and localities sets
the third major feature of participatory research: the shift to farmers of major responsibility
for adaptive testing. Farmers take the lead in organizing experimentation, evaluating results,
and transmitting local recommendations. Such a shift potentially allows for increased scale of
testing, better targeting of varieties, and more realistic variety evaluation.

Is the participatory R & D framework really very different from classic farmer-sensitive
research approaches? Figure 1, again focused on the breeding paradigm, suggests some
important conceptual and practical differences. In the classic model, researchers make all
major decisions on germplasm creation and promotion from the initial stages when
germplasm choices are wide through the varietally-narrow stage of on-farm testing. Screening
criteria, by necessity, focus on areas of breeder expertise: usually yield and adaptation in
controlled experimental plots and sometimes tolerance to regionally-important diseases.
Client feedback takes place right before varieties are to be released for diffusion--if it comes
at all. At this on-farm stage, farmers' only option is to accept or reject some two or three
finished cultivars. Finally, formal research most often works with individual farmers, with the
notion that once the variety is "okayed" it can be multiplied and diffused by a separate seed
and extension system.

As the figure below shows, a PPB approach enhances farmers rights', involvement, and
responsibilities. The initial germplasm pool is directly shaped with strong client input.
Screening criteria fan out to include farmers' quality concerns and local production
requirements, e.g. a specific maturity cycle or plant architecture so as to fit varieties into
multicropped systems. As farmers' screen or help develop a subsequent prototype pool, they
are generally exposed to a more diverse range of germplasm and, to meet their different
needs, the PPB screening format has to be decentralized to farmers very early on. This farmer
leadership in adaptive can potentially shift some of the costs away from the formal research
system, with farmers more effectively integrating select experimentation into their ongoing
farm management practices. Group work, early in the technology development process
usually also has important spin-offs: promising entries are multiplied and diffused with speed,
variable entries are shifted to fit more appropriate production niches, and the losers are
discarded with efficient speed. Finally, in a PPB system, it is clients who make the first cut
selections, with researchers then adding (or not) the supporting blessing.
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Figure 1: Schema of classic breeding v. participatory breeding approaches
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The rest of this note poses some of the key methodological questions tied to institutionalizing
these three facets of a participatory R & D approach.

Client-Driven Agendas

In setting a client-driven agenda, one of the most commonly raised issues is how to reconcile
the diverse, and often competing priorities and preferences of different client participants.
Cattle ranchers will have different demands from nomadic pastoralists; women farmers have
different priorities from men; commercial farmers differ from semisubsistence producers. A
nightmarish vision could be painted of literally thousands of different demands for localized
research 'menus' being articulated by participating farmers; and the question is posed 'how
can research systems respond to this?' .

Two mechanisms have generally been proposed to increase client's influence on the research
agenda. The concerns have been to give farmers a voice, but also to help resolve competing
interests among the various groups of clients themselves.

One strategy suggested is to give farmers representation in the research arenas where
decisions are continually being made: e.g. on the boards of national and international research
institutes--or even on the Technical Advisory Committees. To do this, several options have
been proposed: farmers could participate directly in planning exercises; researchers could act
as proxies for farmers; or pre-planning meetings could be held in select farming communities
with research priorities then fed back to the decision-making fora (Merrill-Sands and Collion,
1993). Within this model, research agendas would be negotiated within a centrally
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administered research system. Note that the issue of taking the client seriously still hinges to
a large degree on researcher 'good will', with a substantial dose of interpretation as to clients'
real wants/needs.

A different mechanism for determining whose research priorities are given weight is one
which places a significant proportion of the available resources for financing research under
client control. This approach removes the need for centralized research planning by creating
the means for client groups to contract applied research and so exert demand-pull on the
research system. There are many cases where wealthier or particularly export-oriented
farmers in both developed and developing areas have been able to influence research budgets
and effectively lobby for specific technologies (for the Netherlands, see Réling 1989, for
Zimbabwe, see Biggs 1989, for South Africa, see Carney 1996). Poor farmers, however, and
particularly those less market-oriented, organize less easily, have almost no financial
leverage, and their real ability to say 'mo' to a technology makes itself felt but erratically
(Roling 1989b). A model for contracted research by resource-poor farmers is currently being
tested in Mali, with the World Bank providing the "farmers' leverage money" (Collion, 1995).

What are the key methodological questions for institutionalizing the notion of client-driven
agendas? In both the centralized and contract scenarios, clear policy guidelines are needed to
ensure that the representation is neither token nor biased. Issues to be resolved: 1) how to
identify which user groups are represented, or in the contract case, should get a chunk of the
financial pie (those most important to economic growth? Those most needy? Those with the
highest political profile?); 2) how to develop the capacity for client groups to express demand
as aggregates rather than as individuals? and 3) how to improve the effectiveness of existing
organizations to represent the range of client needs?

Key Question:

By what overall mechanisms/methodologies can participatory research become more “client-
driven" (i.e. how can farmers be given a central voice in setting priorities at the local,
regional, national and international levels?).

Sub-question:

On what methodological basis will client groups be chosen to participate in setting the
agenda?
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Prototype Development

Rather than focusing on fine-tuning a limited number of products and then verifying them on
selected sites, a prototype approach suggests that a number of options need to be developed in
the early stages of R &D on which are then tested and may be modified to suit specific needs
and circumstances. Such an orientation means that scientists working on experiment stations
should have a relatively good idea of the broad range of client needs and constraints at the
beginning of the technology development process. It also suggests that scientists have to be
prepared to part with their technologies at a relatively earlier stage in their product develop-
ment--before they have 'the’ answer.

There are two central questions related to institutionalizing a prototype approach:

First, what are the most effective methods for getting farmers involved in R & D at the
prototype stage? As prototype designs may not be finished, significant efforts may be needed
to help clients conceptualize what the end product may be. In the case of varieties, farmers
may have had direct experience with segregating populations and with extrapolating the
performance of wvarieties from one environment to another. However, environmental
prototypes are very different in that they are often knowledge-intensive and may have few
physical manifestations in the early stages. In addressing this concern, some researchers
report good experience with exposing farmers to general technological models, outlined
verbally rather than physically (Sumberg and Okali, 1989). Are there other special methods
which might help farmers project from early stage technology?

Key Question:

What are the most effective methods for getting farmers involved in R & D at the prototype
stage?

Second, are there added risks of involving farmers at the prototype stage?. As an example,
much of the debate on prototype screening in plant breeding has focused on projected
negative consequences of early involvement, and, specifically, early access to varietal
material, and increased risks. Fears expressed are wide-ranging: disease incidence will rise;
yields will decline; farmers will lose confidence in Research; farmers will receive materials
that are no longer uniform...,and so on. In thinking about prototype approaches, researchers
have to ask first if these concerns are valid ones, and, if so, reflect on how they might be
mitigated, that is, develop methods to proactively anticipate possible new risks.

Key Question:

Are there added risks in involving farmers in prototype design? If so, what conscious research
strategies and methods can minimize these risks?
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One of the challenges of prototype screening is to find the most efficient "intellectual”
division of labor between scientists and farmers and clarifying their respective roles will be
key. In many contexts, their comparative advantage may lie principally in screening 'exotic'
options and anticipating 'dangers’ that farmers cannot 'see’. For example, in selecting
germplasm, scientists might screen for disease-susceptible or anti-nutritional genetic traits
which may not be immediately apparent to farmers. Farmers would then take the lead for all
other factors, including ‘targeting varieties to environments. Certainly a related goal of
prototype-focused programs should be to identify the stage in prototype screening which is
most cost-effective. For example, if screening of stabilized varieties brings significant results
to a range of farmers, it may not be necessary to push the direct collaboration to earlier
developmental stages.

What might be the parallel divisions of labor for natural resource management (NRM)
technologies? Will the scientist and farmer responsibilities differ by the type of technology?
Will they differ by the scale needed to achieve results? Will the division be shaped by the
time horizons required to achieve results? The issue of prototype (preadaptive) screening in
NRM is still very much at an incipient stage.

Implications of Farmers Taking the Lead in Adaptive Testing

Institutionalizing farmer participation involves developing a community-based adaptive
research capacity, achieved by working with groups of farmers (rather than individuals) and
often with producer organizations. While the participation of farmer groups in localized R &
D facilitates farmer-to-farmer training and rapid transfer of information about innovations, it
also presents a series of challenges.

For national and international agricultural institutions, the fundamental question surrounding
farmers' role in adaptive research is the quality of testing achievable with farmer
participation. When farmers are involved in trial design and management, data sets can be
heterogeneous within and among locations -- although such results may be realistic of actual
farming practices. Should participating farmers be encouraged to standardize their own
designs? Should farmers be taught to internalize and manage western scientific methods?
Following this latter logic, farmers, independently, could generate locally reliable and
adoptable recommendations. The costs and pay-offs of different approaches need to be
addressed empirically (see Ashby, 1986). Is there a trade-off between standardization and
stimulating local creativity? Is there a trade-off between standardization (or lack of) and
interpretability? -- and for whom?

Key Question:

What is the quality of data possible with farmer participation and what might be the trade-offs
of adopting controlled v. freer research paradigms?
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A second concern focuses on which type of groups to work with in adaptive testing: that is, if
farmers are to take the lead, how should adaptive testing be organized? The research system,
in order to met its own responsibilities, certainly would have a wish list of traits for its
partners. Minimally, local partner organizations would represent the clients research feels it
needs to reach, and such local groups would work on a scale which allows for results to be
extrapolated. To meet such basic criteria, should research look to work systematically with
already existing groups, such as non-governmental organizations (NGOs), farmers'
organizations (FOs) or indigenous community units? Or, as an alternative approach, partially
to ensure research rigor, should scientists catalyze the development of 'farmer research
groups' (e.g. the CIALs case, Ashby ef al. 1995). What are the trade-offs of different
organizational approaches in terms of attaining representativeness, usable research results,
defraying immediate costs and encouraging sustainability of the partnership?

Key Question:

What are the options for organizing adaptive testing with groups of farmers to meet both
farmers' and researchers' aims cost-effectively? For instance, are there trade-offs between
representativeness and research rigor? Might there be strategies to minimize inevitable
biases?

Support Services to Move Outputs of Participatory Research

On a final note: client-driven programs centered on prototype screening and delivering site-
specific options will demand a reorientation in the support services of research. Decentraliza-
tion of technology development has implications for the structure of related delivery systems,
such as credit, extension and seed multiplication services. Research is needed to identify the
organizational structures and the type of human resources required to accommodate
participatory R&D. New partnerships may have to be forged with local level groups or
intermediaries such as NGOs to take on the heightened demands of a more targeted support
sector. Finally, formal extension itself, particularly in terms of knowledge-intensive
technologies, may have to fill new roles: supporting farmers' own capacity to adapt site-
specific solutions from one locale to another.
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The major issues in impact assessment for farmer participatory research are: determining the
reasons for measuring impact; the people who will measure it; the products or processes to be
measured; and the methods used for measurement. We measure impact first to know if the
activity is worth the effort involved. Once that has been ascertained, we want to know if we
are operating in the most efficient manner possible—is there a better way?

In the case of FPR, there are many potential ways in which it can have an impact. For
example, FPR may increase agricultural productivity, improve the management of natural
resources, or lead to a wider dissemination of innovations. FPR may also be more effective in
reaching specific target groups, and it may reduce research costs and develop community
capacity. All of these ultimately improve human welfare. FPR may not achieve all of these
objectives in all cases. The researcher conducting impact assessment must decide which of
the outcomes of FPR are worth measuring in any specific case.

According to the circumstances, impact will be measured by different groups, and for
different reasons. FPR practitioners will want to evaluate their strategies to determine when
farmer participatory research works, and how. Farmers will evaluate to decide if the research
is truly serving them. Policy makers must ascertain whether projects in participatory research
are worth their investment.

When the time comes to carry out an impact study, the assessors face a number of decisions.
The first is: what to measure? As noted above, FPR may yield a variety of outputs, or
intermediate outputs followed by the final results. The impact chosen will depend on the
motive for the evaluation: the evaluators will take into account the objective of the FPR
intervention and also their own intentions for the study. An effort to improve FPR techniques
will result in a different focus than would a review of the effectiveness of specific agricultural
innovations.

Depending on the output chosen, the researchers will then determine how to measure it,
selecting an indicator that will accurately assess the progress made. The progress will be
measured against a baseline, comparing the situation either in terms of time—comparing a
situation both before and after the research was done—or comparing a situation with
improved conditions against the situation without that improvement.
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At this point in the assessment, researchers must ensure comparability of factors, avoiding
comparisons of factors or conditions that are not truly related. They must also take into
account factors that might intervene and prevent a true evaluation. For example, a drought or
civil problems could interrupt successful completion of the research or technology adoption.
A primary output to be measured would be the monetary benefits accrueing to the farmers
from the results of the research. Other important outcomes are increased community capacity,
improved nutrition, or greater benefits to specific target groups. It is not always possible or
practicable to assess the final outcome, either because of the long research lag, or because of
the delay in adoption or in the onset of benefits. In these cases, the researchers can measure
progress indicators or intermediate outcomes.

In a typical case applying FPR to increase productivity through technical change, initial
outputs could include types of technology, which might encompass new varieties of
germplasm, or methodologies for integrated pest management, crop management, or post
harvest. But the ultimate outputs would be the results of applying these improvements,
manifested in increased yields, reduced production costs, greater stability, or improved
sustainability.

It's important at this point to distinguish between the different types of FPR. Many people
consider FPR to be the process of introducing existing technologies to farmers to try them on
their farms. This "adaptive” FPR occurs at the end of the research process; it is an advanced
form of extension. "Preadaptive” FPR comes early in the research process, and makes it
possible to better identify farmers' needs, and from there to elaborate a research program to
meet those needs.

Preadaptive FPR results in improved technology design. This, in turn, can have the
consequence of producing impacts more rapidly, - or impacts that are larger; or impacts that
reach more people. Intermediate results of preadaptive FPR include a better diagnosis of
problems or constraints, better results from trials, and changes in the research agenda.

One of the objectives of FPR, improving resource management, tends to be a broad area that
affects many people and can be complicated to measure. Better resource management can, for
example, improve or protect soils, water, or biodiversity. It affects resources both on farms
and beyond them, and means many things to many different people. The smallholders at
2,000 m will have a very different relationship with their water supply than will urban
dwellers, but a project to protect water supply at 2,000 m can affect users at many levels. This
may make measuring impact much more difficult. The time frame can also be more complex
when evaluating resource management projects, as some have a very long-term impact.

Types of impact to be measured may include enhanced diffusion, measured in terms of
increased rapidity, spatial distribution, or diversity of users. It's important to ascertain that the
technologies are reaching the people who need them: especially those without other

resources, women, ethnic groups, or people in marginal areas.
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Another impact to be measured is the reduction of costs to the public sector. Traditional on-
farm research requires an enormous amount of monitoring by scientists and technicians.
Efficient FPR can replace much station research, thereby reducing costs. It also places a lot of
the research procedure in the farmers' hands, which relieves the work load on scientists and
field workers; this is a way of sharing costs, although the farmers contribute through their
efforts rather than financially.

A final impact to keep in mind is the development of community skills: social capital. As the
farmers learn and take over the research procedure, the impetus passes into their hands. Also,
indigenous research capacity is improved. As farmers set their own research agendas, the
NARS become service providers. Institutions that follow the needs of the farmers are more
likely to have vital and sustainable programs.

A final consideration for the FPR developer or researcher: planning an impact study. Such
studies may just address the specific results of a particular project, which is obviously
necessary for evaluating the project's results. But it would be more important for a
systemwide program to study the actual dynamics of the FPR process, in order to arrive at an
ever-better understanding of which methods and processes work in which circumstances and
for which purposes.
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Introduction

‘Scaling up’ is an ill-defined term which tends to convey distinct and dissimilar impressions
to different people. Its essence is that it is increasing the successful elements of a project or a
programme, but whether this is increasing depth or breadth of efforts, or a combination of the
two, is often unspecified.

The Purpose of Participation

In order to clarify this issue, we have - briefly - to go one step back and think about the
purpose of participation. The proposal to the TAC submitted by CIAT/CIMMYT/IRRI details
the functional or efficiency benefits of participation (better technologies, more widely
adopted, more quickly). For others, the main objective of participation is to empower
marginalized people and groups so that they can make claims on others (whether research and
extension organizations, sanitation departments etc.). The two are not mutually exclusive;
functional participation can be empowering, and empowering participation may lead to
functional efficiency gains in technology development. However, the two do imply different
spending priorities and time horizons, the quest for empowerment generally demanding more
intensive participation over a longer time period than the quest for functional efficiency gains
in a particular area. They also imply different indicators for project monitoring.

For present purposes, let us assume that we are dealing primarily with functional participation
of which the empowerment of client groups is a valuable and perhaps deliberate corollary.
The purpose of the participation is then to increase the ratio between the benefits and the
costs of spending on agricultural research or rural development more broadly. For a given
amount of expenditure (the amount being politically determined if in the public sector or
determined by the effectiveness of fund raising and internal priority setting if conducted
through NGOs), participation is expected to generate greater benefits than would a non-
participatory approach. Participation itself may be very expensive but (at least if it is valued
on a functional basis) it must also be cost-effective both for the financing agency and for
those who are participating.
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What Is It We Are Scaling Up?

The second issue which must be clarified is what exactly we are aiming to scale up. Is it the
results of the process of participatory technology development? Or is it the methodology for
participatory technology development itself? Both are feasible.

Scaling Up a Technology

If a particular variety has been developed in a participatory fashion, one version of scaling up
would be to seek other areas with similar needs which would find the variety acceptable (even
optimal, if the similarity is very great). If such an area were to be identified, the benefits
generated by a given investment would grow.

In plant breeding this task may be done for us, assuming that phytosanitary barriers do not get
in the way (e.g. if exchange is cross border) and that local distribution channels (either market
or exchange driven) are adequate. Planting material can be moved, exchanged and
experimented with at relatively low cost and with little labor investment. This is less true for
NRM technologies. Soil conservation techniques, for example, can generally not travel
independently of key, well-informed individuals’ (either the farmers who are utilizing them or
supporting extensionists or project staff) and even where they do travel as finished products'
(rather than as ideas which require further participatory, adaptive research) they may be
greeted with scepticism. This is because they tend to be labor intensive and often to require
group action to reap the full benefits, which themselves may not be observable over the short
term. Participation in NRM tends therefore to be less oriented towards pure technology
development and more oriented towards demonstrating benefits in order to ensure adoption.
" Unplanned scaling up of such technologies is therefore more rare.

If technologies developed through farmer participation are to be deliberately scaled up, we
need to develop a method to help us determine when and in which areas this is likely to be
possible and beneficial. We must seek critical biophysical and socioeconomic indicators of
‘adequate similarity', where adequate similarity' is the minimum level of similarity that must
be achieved if replication of technologies themselves, rather than a repetition of the
participatory process of technology development, is to be cost effective. It must be
acknowledged up front that such indicators are most likely to be satisfied in relatively better-
off areas which can be unified through the use of fertilizers and irrigation and where residents
have some capacity for investment.

If they are to be successful, these critical indicators must be developed in conjunction with
the “prototype' technology itself, drawing on the information gathered during the participatory
process. Information relating to their achievement might then be gathered through use of GIS

7 Increased literacy, printed matter and broadcast comrmunications can change this.
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imaging, targeted surveys or by drawing on existing work of other agencies (for example
NGOs working in the area). We also need to monitor patterns of adoption in successively
more different areas (or with successively more different farmers) to ensure that we have both

selected the right indicators and defined ‘adequate similarity’ neither too broadly nor too

narrowly. Finally, we need to accept that this is a short cut which we are willing, or which
limited budgets make it necessary for us, to take. Usually the preferable option - and probably
the only option for the poorer, more complex and more risk-prone areas - is to engage in deep
participatory exercises with all communities to ensure that we are offering optimal
technologies. However, this is often simply not feasible.

Scaling Up a Methodology

If there were no limit on funds available, the preferable option would be to scale up the
methodology itself, to increase the number of times that the participatory and gender-
sensitive research exercises are conducted so that better technologies could be developed.
Indeed, one question to be addressed is how we are able to determine when it is more
appropriate to scale up a technology and when it is more appropriate to scale up the
methodology.

Demonstrating the benefits of participation. If the decision is to scale up the methodology
and if scaling up is to be significant (ie. if much participatory research is to be conducted),
there may exist a prior stage in which decision makers must be “converted' or “won over' to
the benefits of participation. This is a question of changing attitudes. During this stage the
benefits of participation must be clearly demonstrated. This is easier in some areas than in
others. In plant breeding, for example, the benefits of participation are relatively easily
measured over the short to medium term (rates of adoption, yields etc.). The benefits of many
NRM technologies are by contrast hard to measure (whether they involve participation or
not), and certainly so over the short to medium term. However, if budgets for participatory
research are to be maintained, this is not a challenge which can be avoided. More effort
therefore needs to be put into measurement and recording of costs and benefits as a core
dimension of methodology development itself.

Designing methodologies with a view to scaling up. In its extreme form, scaling up the
participatory methodology implies that participation becomes the normal frame of reference;
we end up talking not about distinct participatory exercises, punctuated by periodic returns to
the ‘old style' of research, but a continuing dialogue between scientists and their clients.
Further developments are required if this point is to be reached. In particular, participatory
approaches must be designed with a view to scaling up.

Neglect of the need to analyze costs and benefits, coupled with a desire on the part of some
donors and NGOs to sponsor an ever more 'perfect' participatory exercise, has led to a
situation in which many efforts at participation are so resource-intensive that they are never
even notionally amenable to scaling up. This tendency is exacerbated by the fact that, while
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relatively well-resourced NGOs and donors frequently pioneer participatory approaches, it is
usually the severely resource-constrained public sector which is called upon to take
responsibility for scaling up. The frame of reference in investment decision making thus
changes part-way through the process of scaling up.

The critical change, if scaling up of methodology is to be achieved, is that all agencies
involved should recognise that this is a valid goal and should be prepared to modify their
approaches accordingly. "Best practice' should be based not on the methodology for the most
intensive individual participatory research exercise, but on examples which are replicable or
institutionalizable on a wide scale. While “cutting edge' research into participatory methods
should still continue, it, too, should be conducted with an eye to expanding the scale over the
longer term.

If NGOs are to conduct this type of research, they need to understand what it takes to scale
things up, in which case they need to put far more effort into understanding the way in which
the public sector - or the rest of the agricultural technology system - functions, and the
constraints under which it operates. For its part, the public sector needs to open itself up to
scrutiny and to acknowledge the value of developing partnerships with NGOs as a
mechanism for seeking both depth and breadth in participation.

‘What Benefits Does Scaling Up Bring?

The overall objective in scaling up is to increase the benefit:cost ratio associated with
investment in agricultural technology development. Fortunately, whether we are scaling up
products or methodologies, there are two forces at work which help us to do this: the
propensity to move upwards along the learning curve (learning by doing) and the related
existence of economies of scale. If we make deliberate efforts to nurture these forces, our
benefit:cost ratio is likely to rise more rapidly.

Learning Curve Benefits

These occur when the same final product is produced more effectively because of cumulative
experience in production. This is a slightly complex concept when talking about participatory
technology development, because, by definition, the product (ie. the technology itself) is
unknown at the beginning of the research process and two products (i.e. technologies
developed in a participatory way) are rarely the same. However, if we recognize this fact and
focus on the methodology, it is logical that the skills of those implementing it should increase
with cumulative experience. Indeed, learning curves tend to be steeper when initial skill
requirements are high, but few implementers have the skills at the outset. This is certainly the
case in social mobilization for participatory research. Indeed, lack of trained researchers has
been one of the major constraints on the expansion of participatory approaches. Therefore as
researchers gain experience (first as implementers and then as trainers) the ratio of
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benefits:costs in participation should increase. This increase will be magnified if similar
learning takes place in developing critical indicators for ‘adequate similarity' so that scope for
exploiting economies of scale relating to the technology itself expands.

Economies of Scale

Economies of scale occur when the same product/methodology is produced/enacted on a
larger scale. They are usually associated with high fixed costs of production. Therefore, on
the product or technology output side they would be expected to be large (given the large
initial investment in participation), if further areas in which the technology is applicable can
be identified. If thousands of hectares are planted to a new variety, the development cost per
hectare is far lower than if just a few hectares are grown. Indeed, it is because of this that
participation (to ensure that thousands rather than tens of hectares are planted) is espoused in
the first place. Expansion in the initial investment costs is desirable if the payback is
sufficiently large.

Participatory technology development is a people-intensive (rather than hardware intensive)
process. This means that on the methodology side there are few economies of scale to be
captured. The length of time required for participation does not usually fall with successive
experiments and the number of hours an individual can work in a day does not rise. Learning
is important, but that has been covered in the previous section.

Product Development

While economies of scale might be more evident on the technology side, ‘product
development' has, paradoxically, more scope on the methodology side. This is because in
participatory technology development the product or output technology is unknown at the
outset.® It cannot be “developed' in isolation from the methodology. Rather, improvements in
methodology should in turn generate a better product or technology. While in industrial
reseafch and development investment is made in both product development and process
development, in participatory research only process development is viable. If however, we
take the methodology itself to be an intermediate product (as we have done here), then the
nature of product development becomes clear. It occurs when a methodology is honed
through successive replications or feedback from performance monitoring.

This suggests, however, a linear trajectory in methodology development which is certainly
not what we should be aiming for. The objective is not to find a single blueprint methodology
for participatory research. Even makers of commercial products espouse different engineering
processes. Indeed, competition between different manufacturers with different products and

8 This is something of a caricature since, especially in NRM, researchers rarely start with a blank slate. They often have
known technologies in mind which they then adapt through participation, subsequently feeding improvements back to
modify the initial technology.
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processes leads to innovation. While competition has little place in the world in which we are
working (although it is certainly observable), it remains desirable to experiment concurrently
with a variety of different approaches to participation so that comparisons can be made and
elements of each can be drawn upon.

Spillovers

In economic terms this is known as ‘learning with spillovers'; the benefits of learning spill
over and are shared. It is these spillovers which we should be trying to capture if our learning
process about participatory methodologies is to be accelerated. While learning in this manner
is necessarily fragmented, our learning about participatory research methodologies is
probably too fragmented at present. Insufficient information exchange about methodology
development (failures as well as successes) takes place and too few spillovers are being
captured. Indeed, one reason why we have come to this seminar is to rectify this. Just as there
may be certain industry standards for manufacturing in relatively mature industries, so we
should be looking for common ground in methodology for farmer participation (since
participatory research methodologies are now achieving a degree of maturity).

This is not to say that all ground will be common, for by the very nature of participation, the
methodology for any single participatory research program must be adapted to suit local
circumstances. However, we might envisage and work towards a list of common features - a
good practice guide with wide applicability - which can be coupled with lists of variations
and permutations as well as indicators as to where these are likely to apply. This list, too,
would develop, but in the meantime it would provide an anchor for our learning, which
should, if it is to be effective, be focused on particular areas. In particular, expanding the
breadth and the depth of participation.

Seeking Ways To Ensure That More People Participate

Given the diversity and complexity of rural people's needs, the more people who are drawn
into the research process, the better the results should be.” However, the danger is that an
expansion in numbers participating leads to a reduction in quality of participation or a linear
(possible exponential if poorer people are to be reached) increase in costs. This is where
groups are assumed to have a lot to offer: if groups can act as intermediaries and take on
some of the costs of communication with members, then they can generate efficiency savings

in the process of participation.

Over the past decade, much hope has been pinned on formally constituted farmers'
organizations or unions as potential intermediaries in the technology development process.
They are assumed to have direct, ‘insider' access to members which gives them intimate

9 Although the fact that a research system cannot respond to infinite variability in demand probably means that the increase
in benefit per person consulted becomes successively smaller after a cerfain minimum number of people have been

consulted.

118



D. Carney

knowledge of members' needs and preferences. This knowledge is then pooled, prioritized
and presented to other technology suppliers (either in discrete partnerships or at the level of
technology policy development). In this way formal farmers' organizations are expected both
to increase the efficiency of the technology development process and to raise the “voice' of
farmers in the agricultural technology system.

Research conducted by ODI (with ISNAR at the outset) over the past two years indicates that
our expectations of such formal farmers' organizations have probably been too high. Weak
internal communications and a lack of emphasis on technology mean that they are rarely able
(or willing) to speak with legitimacy for their members on technology matters. While they
might be able to bring general attention to the fact that members' needs are unmet, large,
formal farmers' organizations are seldom the best partners for intensive, adaptive research
partnerships. Furthermore, they often neglect the needs of their poorest members and have
done little to increase the lateral spread of technology or research skills between members.
While some express an interest in becoming involved in the technology area, few other than
those which are directly involved in marketing members' produce (and which are therefore
able to prioritize by reference to the market), have the capacity or resources to. do so.

When we are thinking about ‘best practice', more thought therefore needs to be put into this
area. Groups are not the magic solution we had wished for, yet, too often, they are still treated
as such for want of better ideas. We therefore need methods to help us to distinguish which
types of groups are appropriate for which types of task. Support and capacity building is also
likley to be an important area of work.

Increasing the Intensity of Participation

Another option is that, rather than increasing the number of people who participate, we focus
on increasing the intensity of participation. Arguably, if clients participate earlier on in the
technology development process, then the scale impact of their participation will be greater.
Thus if a given farmer, or group of farmers, participates in technology priority setting, the
overall impact - in terms of capturing the benefits of client orientation - will be far greater
than if the same farmer or group of farmers participate in the final stages of adaptive research.
Similar benefits might be captured if farmers were drawn in to evaluation (an area of
participation which has been relatively neglected), which would then feed back into project or
program design. Up to the present, participatory methodologies have focused almost
exclusively on needs diagnosis and downstream research areas.

However, extending participation to the priority-setting phase has been tried in some places,
for example with research users' groups in Mali and in the sugar industry in South Africa. The
results so far have been modest; few changes in priorities have been observed. This may be
because the research agenda is fully satisfactory, but this seems unlikely. A variety of other
reasons can be identified. First, technology priority setting as a whole is poorly understood,
by long-time as well as new participants. This makes changes hard to bring about. Second,
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this is perhaps the area in which scientists and clients are most likely to find that they have
irreconcilable differences and where conflicts over the relative allocation to short-term vs.
long-term research are the most common. Mechanisms for resolving these conflicts have not
been developed. Third, those who are being asked to participate may not be fully aware of the
options available or the potential scope for change which science offers (if they have never
benefited from technology themselves, this is hardly surprising). Fourth, much priority-
setting is based on precedent and, by the time participation is invited, key budget allocations
have already been made.

Significant capacity building (through participation in the first instance in smaller-scale
technology initiatives, and familiarization with the research system as a whole) is likely to be
required before the full benefits of participation in priority setting are likely to be reaped. The
danger that should be avoided is that early participation by farmer representatives is
ineffectual but means that the potential future contribution that farmers can make is
discounted.

Other, perhaps more successful, ways of increasing the intensity of participation include
finding ways to change the incentives to participate so that earlier participation makes sense.
Notable in this area are schemes to compensate farmers for the risks they take in participating
in technology development. This is another area in which we need to pool our experience and
develop guidelines for best practice.

Broader Considerations: Policy and Politics

Although we may try to avoid it, we are dealing in our discussion with inherently political
issues. In particular, national priorities feed down into research priorities and overall budget
allocations are usually made at the political level. In principle, one way of achieving wide-
scale impact is to work through political bodies rather than to restrict the focus to line
departments and members of the agricultural technology system itself. If political bodies -
which are notionally fully participative through the electoral process - can be persuaded to put
their support behind participation as an overall policy, then scaling up is likely to be a less
arduous process.

Political support can change the environment for participation. It can make line departments
answerable to decentralized political bodies for their funding, giving the population as a
whole (dominated though it might be by elites) a far greater say over activities. It can also put
in motion changes in incentives in the public sector so that rewards are based on indicators of
participatory research rather than exclusively academic excellence. Finally, it can mean that
policy is formulated in a participatory manner. If information gathered in participatory
research exercises gains credibility (through political support) then it is more likely to be
used, albeit with some necessary abstraction, in policy formulation. This policy, in turn, will
have a vital enabling (or disabling) influence on the practice of participatory research.
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How To Move Forward

From these many and complex issues I wish to raise the following key questions for further
consideration:

Scaling up technologies. How can progress be made in developing critical indicators for
‘adequate similarity'? This includes reaching some consensus on the minimum
benefit:cost ratio we wish to achieve with participatory research.

Scaling up methodologies: What does it mean to develop a prototype methodology with a
view to “scaling up'? How should we adapt our indicators to take this into consideration?

Increasing the number of people who participate: How do we move forward in working with
groups or supporting them to help us achieve the efficiency benefits we are seeking in
participation? In particular, how can we assist them to prioritize members' diverse needs?

Focusing on the policy aspects of participation: What scope is there for working with
political bodies to ensure that research is progressed in a participatory manner? How
much of a problem is elite dominance likely to be (and how distinct are the needs of the
elites from those of the masses) if greater alignment with the political process is sought?
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Introduction

The benefits from farmer participation in breeding cross-pollinated crops have been the focus
of even less a Hentian than self -pollinated crops, possibly because most of these breeding
efforts are geared towards breeding hybrids where the opportunities for farmer involvement
are less obvious. In planning and targeting participatory breeding projects for cross-pollinated
crops, it is crucial to envisage what role the newly generated genetic material may have in the
local system of variety use, seed production and sced availability. Will the new variety be
used in mixtures with existing varieties? Is there any local capacity to maintain the purity of
specific varieties? Or will new varieties serve as a source of new genetic variation within the
traditional system of seed selection and seed management. Better understanding of these
issues will help to identify specific steps in a variety-development program which would
benefit from farmer participation. Furthermore, a better understanding of the local seed
management system will facilitate the linkage of the participatory breeding efforts with the
local system of seed production and dissemination.

Understanding Local Systems of Seed Management

Local systems of seed management in many parts of the world, and for many crops, are very
poorly understood (van der Heide and Tripp, 1996) and plant breeding efforts have thus far
rarely been designed to address the identified needs of such local systems. Generally, plant
breeding programs are oriented towards the replacement of local varieties, with the implicit
assumption that the local systems of seed management will also be replaced by regulatory
frameworks and commercial seed enterprises. Farmer participatory breeding, in contrast,
provides opportunities for integrating scientifically based plant breeding efforts with the
farmers’ reality. In order too facilitate this integration, it is necessary for farmers and
scientists to communicate effectively.

Communication between scientists and farmers presents challenges that are rooted in cultural
differences. These differences affect the applicability of terminology used by the scientists to
analyze situations, as well as the ability of scientists to fully understand and interpret farmers'
concepts and explanations. Communication tools that help to visualize the outcomes of
discussions of farmers with scientists are an effective approach in overcoming these barriers
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to effective communication, especially in the case of oral cultures. The development of such
communication tools has attracted a great deal of interest in recent years, and these have been
widely adopted in rural development projects as well as in research: RRA, PRA, simulation
exercises, etc. (Chambers er al. 1989; Gabathuler, 1991; Scoones and Thompson, 1994).
There is therefore plenty of scope for the further development of such communication tools
on this basis, focusing on an improved understanding of local systems of seed management,
and on experiences with similar communication tools in other fields of research and
technology development. New communication tools may target approaches to understanding
farmers’ concepts of a variety, farmers’ strategies for the selection, processing and storage of
seed, or the traditional channels for, and barriers to, seed exchange.

Options for Sharing Responsibilities

The effects and the effectiveness of sharing responsibilities between farmers and scientists in
the process of plant breeding have rarely been explored, especially in the case of cross-
pollinated crops. Farmers' participation in the process of variety development has been
proposed for every step in this process, ranging from generating variability to the testing of
finished experimental varieties (Sperling, 1996, Weltzien ef al. 1996; Witcombe and Joshi.
1996). The most important issue in developing and testing breeding methodology for cross-
pollinated crops is to identify those stages in the breeding cycle during which farmers'
participation would lead to the development of more acceptable and appropriate varieties in a
shorter time, with a shortened timelag for initial adoption. Breeding methodologies that rely
on farmers' comparative advantages in fulfilling specific objectives of the breeding cycle need
to be developed and tested, so that the effects of sharing specific responsibilities, and the
effectiveness of this compared to non-participatory approaches can be quantified.

Evidence from pearl millet in northwestern India (Weltzien ef al., 1997), and from maize in
central America (Louette and Smale, 1996) suggests that farmers are actively seeking the
diversification of their seed stocks, as well as the improvement of specific traits related to
productivity, yield stability and quality. These findings support the notion that there is scope
for sharing responsibilities between scientists and farmers in the initial stages of variety
development and the generation of new variability as well as in the later stages of the
selection and testing of experimental varieties.

For cross-pollinated crops, where outcrossing occurs naturally, a role for farmers could be
envisaged in the generation of new variability as a basis for further genetic improvements. It
may be worthwhile considering using population crosses and random matings initiated by
farmers by mixing seeds of two different varieties and growing them in their fields. Potential
benefits from the extent of recombination and the effectiveness of selection could be obtained
under farmers' field conditions with the very large population sizes, and therefore, with high
selection intensities for traits and trait combinations most preferred by farmers. Natural
selection would help to eliminate genotypes unadapted to the most severe stress factors. This
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could be more efficient than making similar population crosses under non-representative,
frequently off-season conditions, and with severe limitations on the number of plants that can
be handled per population cross. Breeders could then use these farmer-generated population
crosses for the targeted improvement of specific traits, which farmers cannot easily select for
on a single-plant basis (e.g. grain yield, stover yield or disease resistance) without having to
spend a great deal of effort on selection for yield components and adaptive or quality traits.

The primary role of the breeder in this process would initially become one of making useful
new source material available to farmers for use as the parents of new population crosses with
their own local varieties. For farmer-breeder interactions to be successful at this stage of the
breeding cycle, farmers would need to be involved in evaluating a much larger range of
material and genetic variability. It would also be beneficial if there was a better understanding
of the combining ability of farmers' local cultivars with other sources of germplasm that
farmers may want to use. Later on, the role of breeders would be to ensure that these new
population crosses achieved desirable levels of performance for key traits, like productivity or
disease resistance.

Similarly, it could be envisaged that farmers would take on some of the responsibility for the
improvement of existing established populations, e.g. by mass selection in farmers’ fields.
Mass selection is an effective method of improving the local adaptation of breeding
populations (Rattunde ef al. 1989). The main advantage of mass selection is the high
selection intensity that can be applied. Under farmers’ field conditions, this advantage could
be more fully exploited than frequently happens in research stations. In merging the farmers’
experiences with selection for specific traits with the scientists’ understanding of the
biological and agronomic significance of these traits and their inheritance and interaction with
each other and with the environmental conditions, progress from a mass selection program
could be significantly enhanced. In this context, one specific methodological issue will need
to be studied: how the frequently strong seasonal variations in the growing conditions and the
effects of these on the population improvement process can be addressed so as to arrive at a
balanced adaptation across a wide range of growing conditions over years and, hopefully, a
wide range of locations. Farmers’ experiences with different plant types, and their adaptation
to specific growing conditions could provide insights here as well as the initial hypotheses for
this kind of analysis (van Oosterom et al. 1996).

In specific cases, it may be possible to involve farmers in progeny-based selection procedures
for population improvement. In situations where hand planting is common, progeny trials
could possibly be conducted in farmers’ fields, and evaluated by farmers or farmer groups as

well as by scientists. Farmers could also assist with selection in progeny trials conducted on-
station.

Thus, for cross-pollinated crops, a wide range of options and degrees of participation by
farmers in the process of variety development appears possible, and could be meaningful.
Carefully planned research is needed to clarify the benefits of the various degrees and types
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of farmer participation in this process in order to achieve increased productivity and yield
stability, particularly for poor farmers. The role of women in this process needs to be
investigated, because, in many cultures and for many crops, women bear the main
responsibility for seed management and grain storage, as well as providing food for the
family. Thus, working with women directly on these issues may open up new avenues for
research on crop improvement and its impact on the food security of the rural poor.

To date, there are only a few examples reported in the literature where gains in efficiency for
the variety development process could be attributed to the participation of farmers (Sperling
et al. 1993). Part of this problem is that variety development programs are rarely evaluated
directly for the usefulness of the new varieties to farmers (Ashby and Sperling, 1995). The
most common indirect evaluation criteria are numbers of released varieties, or area cultivated
with varieties from a specific program. These indicators have long time lags, and thus are not
expected to be available from any comparative studies initiated recently. Therefore, research
aimed at evaluating obtained benefits from farmers' participation in the process of variety
development may need to develop other types of indicators for success. Thus, while the most
important methodological issue is to actually develop effective models for participatory
breeding approaches for cross-pollinated crops, methods for overcoming specific constraints
and measuring impact are closely interlinked with this methodology development process.

Linkages between Variety Development and Seed Production

The success of participatory approaches to plant breeding ultimately depends on linking these
to seed production and dissemination systems. For cross-pollinated crops, this linkage to a
locally appropriate seed system is particularly important, because special efforts will be
required to maintain the identity and purity of products from any type of breeding effort. The
formal seed sector can fulfill this role effectively in many cases. Thus, linkages between
participatory breeding and the formal seed sector need to be explored fully whenever there is
an opportunity. However, in many conditions, i.e with many of the subsistence-oriented,
marginal production systems, the local system of seed production and distribution will be the
only’ basis for making the new varieties bred with farmers’ participation more widely
available. This may require the development of new institutional forms, so that traditional
* channels of seed distribution can be fully exploited and barriers to seed movement overcome.

On this basis, three main areas for methodology development for effective participatory
breeding programs for cross-pollinated crops have been identified:

1. Development of communication tools to understand the local systems of seed

management. o
2. Development of approaches for effectively sharing responsibilities in the process of

breeding open-pollinated varieties of cross-pollinated crops.
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3. Development of institutional mechanisms and linkages to disseminate these new genetic
materials effectively.
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Introduction

Root and tuber crops are the most important group of species propagated through vegetative
means, and for which ‘several Centers in the CG have responsibility for germplasm
development and diffusion. From the breeding point of view, vegetative propagation provides
the advantage of immediate fixation of desirable heterozygous gene combinations, without
the need to get involved in the development of inbred lines and commercial hybrids. The
main disadvantage of this type of species is that, by using cuttings for propagation, the
transmission of pests and diseases is facilitated from one crop cycle to the following. This
results in the end in the "degeneration" of landrace cultivars, and their imminent
disappearance in the medium to long term.

With the exception of potatoes, where several improved varieties from developed countries
are cultivated over large areas in the world, farmers have been responsible for developing the
genetic base which supports root and tuber crop cultivation. Improved materials produced
from the recombination of germplasm accessions held by the international centers or the most
advanced National Programs in the tropics have only recently been released and are now
spreading. The majority of the root and tuber crops are used for human consumption, either
directly or after some form of processing. Animal feed and industrial uses of root and tuber
crops have been promoted more recently. This means that any new genotype that is released
for cultivation must have an arrangement of traits that are desirable both for the farmers who

produce the crop, as well as for the people who are going to consume it (most of the time
these two groups coincide).

Most of the international and national program efforts for breeding root and tuber crops
focused on a top-down green-revolution approach, concentrating on the enhancement of root-
yield potential and the resistance to the main biotic and abiotic factors. Later, it was realized
that production was not the only bottle neck for farmers and marketing was just as important.
Therefore, our programs concentrated on devising alternative market uses for the crops, and
developing varieties targeted to those systems.

In the case of cassava, landraces have been selected for centuries for specific uses (boil-and-
eat, farinha, etc.). Landraces not only have excellent quality, but, generally, they maintain that
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quality over extended periods of time. Most landraces show intermediate to low root-yield
potential, and that has been the reason for concentrating efforts in that area.

The process of adoption of "improved varieties" has not been as dynamic as expected. In
most cases, farmers are not willing to trade quality for production. When we talk about
quality, it is a complex trait which goes beyond flavor, taste and texture; it also includes flesh
and external colors, storability, etc. The "improved varieties” have been relatively easily
adopted by farmers producing for industrial purposes (starch, cassava flour, etc.). Another
situation that has promoted the adoption of "improved varieties" is the case of certain
ecosystems where there is a biotic problem attacking most of the existing landraces and
causing losses of up to 100% of the crop. That has been the situation in Northern Brazil,
where root rots destroy cassava plantations; in that case, farmers are willing to adopt varieties
that may not comply with all their wishes, but offer the possibility of producing under those
particular circumstances.

In conclusion, we can say that the diffusion of new varieties through the traditional schemes
has been slow and difficult, mainly due to the assumption that farmers are mainly interested
in increased production, and because we are not sure about the set of traits that the farmers
have in their minds as a "desirable variety". This has opened the door for the development
and application of methodologies that involve farmers in the process of varietal selection and
diffusion.

Characteristics of Root and Tuber Crops

Root and tuber crops present certain characteristics that make the application of participatory
techniques desirable. First of all, their cropping cycles are usually long (i.e. cassava 9 to 18
months); therefore, any conventional breeding effort, where at least 6 crop cycles are
necessary to evaluate genotypes for their adaptation and production potential, will take 8 to
10 years to develop genotypes that will then be put up for public consideration. Participatory
evaluation allows for the intervention of farmers early in the breeding cycle, so that they can
select the most desirable genotypes and these can immediately be multiplied.

The propagation rate of root and tuber crops is much lower than cereal crops. Making
genotypes available for farmer evaluation and selection early on will result in faster diffusion
of the preferred varieties.

As previously mentioned, propagation by cuttings can promote the proliferation of pests and
diseases. Aside from that, the nutritional status of the planting material has a direct
relationship to the production potential of the crop. Participatory breeding trials can serve as a
vehicle for training farmers in the selection and improvement of planting material. They also
serve as a vehicle for introducing "In-vitro clean" planting material.
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In the case of those vegetatively propagated crops that retain the ability to produce sexual
seed profusely (i.e. potatoes and cassava), farmers in certain regions are in the habit of
isolating seedlings that sprout in their production fields, growing and evaluating them, and, if
they see any potential, adopting them. In certain regions, due to the environmental conditions
or a shorter crop cycle, there are fewer chances for the crop to flower and produce seedlings
in the field. Supplying farmers with an array of genotypes from early generations in the
breeding program can provide the genetic basis for farmer selection. It will also represent an
important step for broadening the genetic base of the crop. In the case of cassava, certain
landraces tend to dominate, according to the region (i.e. Venezolana in the North Coast). The
traditional varietal releasing scheme usually considers the release of two varieties at the most,
and usually one of them tends to dominate. Involving farmers earlier in the selection process
will favor the selection of genotypes with specific adaptation to particular combinations of
environment, soils cropping practices and market preferences, thus diversifying the crop
genetic base.

Participatory Evaluation of Cassava Varieties: Lessons from a Case

This case is discussed in more detail in a poster presented for this meeting. One of the
important stages in the process is the diagnostic phase, where the main production and
marketing problems are defined. Our experience, both here and in Brazil, tells us that farmers
are expecting varieties to solve most of their problems. Varieties are a relatively cheap
technological component that they can adopt and multiply without much additional expense.
It is a component that, once it is adopted, will sustain its impact for a certain time without
recurrent cost. Therefore, we start from the point that evaluating varieties is something that
farmers want.

It was decided that a maximum of 10 varieties including 1 or 2 local landraces, will be
provided to farmers. One important aspect is the source of planting material. The tendency is
to provide planting material produced at the experimental station level for the "improved
genotypes"”, and that the farmers will supply planting material for the local landraces. That
usually sets a differential performance due to the better nutritional and phytosanytary status
of the planting material multiplied at the station. Through the years, these genotypes will
decline in their performance and tend to equal the one for the landraces. We should make
every effort fo provide planting material produced under similar conditions for all the
evaluated genotypes, so that the bases that the farmer has for comparison are equal.

The on-farm evaluation has to be conducted under representative farmer conditions. It means
that, on the one hand, we need to explain carefully the purpose of the trials and how they will
be conducted as part of their commercial planting. On the other hand, FPR provides a very
important tool for us to learn the cultural practices applied by farmers, and their rationale.
This can have very important implications for a breeding program. Our experience with the
participatory evaluation of cassava varieties in semiarid Brazil will serve to illustrate this.
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Semiarid environments are characterized by 3-4 month rainy periods, with the rest of the year
being dry. The normal practice for cassava production is to plant in the middle of the rainy
season and leave the crop for 15 to 18 months until it passes through a second rainy period.
Our breeding program had the objective of selecting genotypes that could be harvested in
one-year cycles. When we explained this to farmers, they agreed that it would be very nice to
have varieties that produce well in one year, but that they did not believe that was possible,
and therefore suggested that part of the plots should be left for an 18-month harvest. We were
able to demonstrate that our "improved varieties" could produce more than the local ones
with a one-year cycle. But they were able to show us that, at 18 months, the crop could
double its production, and, best of all, improve the quality for farinha production
tremendously. Also, at 18 months, the difference between "improved" and landrace cultivars
was much less. In consequence, we have incorporated the 18-month harvest into our
conventional breeding program, in order to select genotypes that do well at both 12- and 18-
month harvests.

With respect to the evaluation and the information which we collected and analyzed, it is very
important not only to gather the subjective data provided by farmers when they react to a
genotype, but also to gather as much quantitative descriptive information as possible to
interpret farmers’ expressions. Farmers do not use a uniform terminology to refer to the same
aspects (i.e. paluda, aguada, vidriosa); therefore, there is a need to develop a glossary of these
terms. As an example of the importance of collecting both types of data, we have seeen that,
after the analysis, those cultivars referred to as good in terms of starch content had an average
of 36.7% starch, while the ones referred to as bad only averaged 32%. That provides a very
important selection criterion for us in the conventional breeding program.

Perspectives

Participatory evaluation of elite genotypes has provided good feed-back information on
selection criteria applied by farmers in relation to the adoption of new varieties in root and
tuber crops. There are certain considerations that need to be taken into account in order to
analyze the perspective of this methodology in the broader spectrum of agricultural
development.

a) The methodology has to be refined in order to get the maximum information out of the
participating farmers, not only with respect to present cropping practices or markets, but
in relation to their expectations and ideas.

b) The idea that the genotype alone can do miracles is seldom valid in the present day;
therefore there is a need to integrate varieties and alternative cropping practices to be

evaluated on farms. . '
¢) Be sure the comparison among local and introduced genotypes is done on a similar basis,

and not biased towards the latest.
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d)

€)

g)

Do not collect only subjective information, but conduct your usual breeding evaluations
parallel to the evaluation by farmers. This may help you to interpret farmers' decisions
from the quantitative point of view.

The production chain does not usually stop at the farm gate, there are also intermediaries
(who are particularly interested in the quality and storability of roots), processors
(interested in the starch content) and final consumers in the towns (interested in the
quality), and these need to be integrated into a participatory breeding scheme.

Breeding cycles can be shortened by incorporating farmers’ evaluations much earlier in
the process. This will result in a mosaic of genotypes being adopted in a region. One
aspect that needs to be taken into consideration is whether this procedure and its outcome
is in accordance with National Program schemes for varietal release.

We should not limit ourselves to the information provided by farmers in terms of
desirable traits, because we can handle genetic diversity that is not in their hands and
therefore, they may not know about the potential of certain plant type (i.e. dwarf cassava)
or certain root quality (i.e. waxy roots).
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Summary

The role of decentralization and farmer participation can be studied both at the level of
selection among finished products, i.e., varietal selection, and in the entire breeding process.
Either collaborative participation, where farmers select among material they have grown in
their fields, or consultative farmer participation can be used. This results in many types of
decentralized and participatory breeding. These are defined so that all of the possible
comparisons can be considered. The paper first looks at issues relating to varietal selection,
then to plant breeding, and finally considers general issues of methodology.

Non-participatory varietal selection, using yield data from multilocational trials, can be
compared with participatory varietal selection (PVS) in programs with equivalent levels of
decentralization.

A comparison of non-participatory and participatory plant breeding (PPB) is more complex.
Comparisons using equivalent levels of decentralization can be made, but completely non-
participatory methods are impracticable. Any well-designed decentralized breeding program
will have some consultative farmer participation.

Research into a major component of collaborative PPB, the selection of single plants by
farmers in segregating generations, is possible and worthwhile. Although unbiased
comparisons are difficult to make, the relative cost-effectiveness of selection by farmers and
breedgrs can be investigated.

The role of farmers in consultative participatory breeding programs is limited but well
defined. It is debatable as to whether it is worthwhile to research into these factors. For
example, consultative participation is used to select local germplasm as parents, but the value’
of this process is hardly in doubt.

The experimental comparison of the adaptation of cultivars produced by PPB with those

produced using conventional methods will allow a better understanding of the cost
effectiveness of PPB methods.
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Non-experimental case study investigations are a valuable research tool in natural science
research and can be used to evaluate the benefits and cost-effectiveness of decentralization
and farmer participation. Case study comparisons of decentralized participatory breeding with
centralized non-participatory breeding are worthwhile, even though the effects of
decentralization and farmer participation are confounded. For these studies, many more
examples of participatory programs are required.

Participatory and non-participatory methods use different types of resources, complicating
any study that compares the resources used by these two methods. The savings, or increased
costs, of farmer participation in decentralized breeding need to be analyzed.

The localized impact of farmer participation on such things as biodiversity and empowerment
could be studied using a socio-economic analysis of ‘all’ (in villages with participation) or
‘nothing’ (in villages without participation) effects.

The faster rate of adoption of new cultivars from PPB programs results from farmer
participation rather than decentralization. The benefits of this faster uptake should be
quantified in case studies.

Introduction

In participatory varietal selection (PVS) farmers evaluate near-finished or finished products.
Varietal selection was first used in the literature on farmer participatory approaches by
Sperling et al. (1993). It describes a technique that lies within participatory plant breeding
(PPB) as a whole'®. However, in the same way that it is more informative to call someone
who breeds plants a plant breeder rather than a biologist, so it aids clarity if PVS programs
are referred as such, and not as PPB programs. The division of participatory crop
improvement into PVS and PPB programs has been found helpful in this paper in analyzing
the possible experimental approaches to separating the benefits of farmer participation from
decentralization. Finally, it should be noted that successful PPB programs will finish with
PVS—the selection amongst finished products.

This discussion paper draws particularly on experiences with a high altitude rice breeding
program in Nepal (Sthapit ef al. 1996), on a collaborative breeding program in maize between
the KRIBHCO Rainfed Indo British Project West (KRIBP(W))!! and Gujarat Agricultural
University, and on a PVS program in KRIBP(W) (Joshi and Witcombe, 1996).

This paper examines the role of farmer participation and decentralization in breeding
programs. It then looks at the comparisons that can be made in PVS and PPB to separate the

10 PPB and PVS can be described as two contrasting techniques within the area of Participatory Crop Improvement, but
such terminology is not essential if PVS is recognized as part of a broader process of PPB.
11 An Overseas Development Administration, UK, and Government of India-financed project.
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effects of decentralization and farmers’ participation. Finally, some general issues concerning
research methodology are discussed.

The Purposes and Benefits of Farmer Participation

Farmer participation is invoked for many reasons. Of the types of farmer participation
described by Biggs (1989) i.e., contractual, consultative, collaborative and collegial, most
frequently collaborative approaches are used (Table 1). Goal setting is consultative
participation and Ashby er al. (1996) are involved in collegial participation—scientists
working to enhance the ability of groups of farmers to carry out research and development for
themselves.

Witcombe et al. (1996b) assume that PPB will always involve the use of locally adapted
germplasm, as this is the most obvious strategy to employ when the breeding goal is local
adaptation. They also argue that, under such circumstances, only a small number of crosses
have to be made. They discuss some of the advantages of PPB:

o at least one parent of any cross is well-adapted to the local environment,

e genotype X location interactions are greatly reduced, because selection is always in the
target environment,

e the impact of genotype x year interactions is probably reduced since the local parental
material is already adapted to the year to year variation that is likely to be encountered,
and

» because few crosses are made, large F, and F, populations can be grown to increase the
possibility of identifying transgressive segregants that give rise to desirable F, to F;

progeny.

They point out that ‘All these advantages apply to decentralized breeding regardless of
whether increased farmer participation is employed. The role of farmer participation is to
reduce demands on research station land'?, and eliminate the need for breeders to do single-
plant selection in many of the generations. Most importantly, it ensures that all farmer-
relevant traits, including post-harvest ones, are evaluated. PPB is particularly efficient when
post-harvest quality traits are involved that are difficult to assess in the laboratory. Farmers
are able to select for such traits because farmers and their families are the ultimate judges of
quality in any cultivar.

12 However, decentralization can be carried out at many levels, and at the higher ones it may not involve the use of on-farm
trials.
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Table 1. Farmer involvement in participatory varietal selection and in participatory
plant breeding—the purpose and benefits

Farmer involvement in:

Purpose/benefits

References

PVS

Selection by farmers amongst
finished products in trials on their
own fields

PPB

Defining goals

Planning and deciding what to
Cross.

Provision of landrace material for
the selection of crosses

Maximizing specific adaptation
Line selection from bulk

populations provided by breeders
Selection from early generations

Generating variability for breeding
programs

Generating biodiversity on farmers
fields

Satisfying different end uses

Control and empowerment

Identify superior material for immediate
benefit of participants and for wider
dissemination. Increase the rapidity at
which new cultivars are taken up. Provide
information on traits that farmers
consider important,

Improve efficiency. Reduce risk of
faiture.

Increase likelihood of specific adaptation.

Breed appropriate varieties for farmers in
marginal environments.

Breed appropriate varieties for farmers in
marginal environments. Further reduction
in risk of failure over non-participatory
decentralized breeding. Reduce
requirement for resources. Efficient
sélection for postharvest traits. Empower
farmers.

Enable more rapid uptake of new
cultivars.

Increased efficiency. Breeding for
specific environments.
Maintenance of diversity to decrease

genetic vulnerability of crops.

Breeding for specific socio-economic
niches

Enhancing farmers’ skills, access, control
and decision making

Joshi and Witcombe 1996; Maurya e: al.
1988, Sperling ef al. 1993,

Ceccarelli et al., 1996; Sperling et al.,
1993; Weltzien ef al., 1996; Witcombe
et al., 1996b.

Witcombe ef al., 1996b

Ceccarelli ef al., 1996

Ceccarelli et al., 1996; Komnegay et al.,
1996, Sthapit et al., 1996; Thakur 1995;
Witcombe et al., 1996b; de O.
Zimmerman, 1996,

Weltzien et al., 1996

e.g., Witcombe et al., 1996a, b

Voss, 1996

Sperling, 1996. Ashby et al. 1996.

Participatory Plant Breeding and Decentralized Breeding. What Are the Differences?

Decentralization of Varietal Testing without Farmer Participation

Decentralization is any departure from a centralized breeding program towards a more
decentralized one. However, what is decentralized and the scale on which decentralization
can take place differ greatly. Decentralization can involve local decision making and local
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budgets, or decentralization may only be at the activity level, with all of the decision making
retained centrally. The scale of decentralization can refer to very different processes, e.g.,
decentralization from international to national, from national to regional, and from regional to
sub-regional levels. The decentralization can also involve very different levels of farmer
participation, so decentralization and participation are usually confounded. For example, the
following components typical of participatory programs could be involved in decentralized
breeding:

o the use of local parental materials;

the use of farmers’ fields;

farmer management of test sites;

the use of farmers’ observations and opinions;
the use of complex selection criteria.

e © & o

This confounding of decentralization and farmer participation is a recurring theme in this
paper, and the major obstacle to separating out the effects of decentralization and
participation.

In the literature, these aspects are ignored, because decentralization is simply justified on the
grounds of controlling genotype x environment interactions. The purpose of decentralization
is to exploit ‘cross-over’ interactions (Ceccarelli, 1994; Ceccarelli et al., 1994; Simmonds,
1984, 1991; Virk and Mangat, 1991). to produce cultivars adapted to more specific
environments. Cross-over interactions can theoretically occur between any level e.g., between
countries, between regions and between sub-regions. However some decentralized programs
may fail to exploit cross-over interactions because they are still insufficiently decentralized.

Ceccarelli e al. (1996) gives an example of the first level of decentralization in a CGIAR
center international breeding program. Instead of sending the same material to each country
in the expectation of wide adaptation, different genetic material, all involving locally adapted
material, is sent to different north African countries. The choice of parental material is
decentralized on a country basis, and the crosses are sent to the countries for which they are
targeted so that selection is in the appropriate environment.

In a conventional multilocational testing system of finished products, any attempt to select for
specific rather than wide adaptation is decentralization. This can be achieved in national
programs by dividing multilocational trials into zones or into trials for specific plant types.
For example, the All-India Co-ordinated Crop Improvement Projects (AICCIPs) are
decentralized to the extent that most of the programs have multilocational trials that are
divided into zones (Table 2). Clearly, some programs are more decentralized than others
depending on the number of zones that are employed. Another means of decentralizing is to
breed for specific adaptation by having trait-specific trials. Hence, in the AICCIPs there are
trials for specific maturities, e.g., in rice, sorghum and pearl millet; for crop types, e.g., in
groundnut and wheat; for agro-ecosystems, e.g., in rice; and for late and early sowing in
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wheat (Virk et al., 1995). They argued for the need for more decentralization to increase the
probability of obtaining more specifically adapted genotypes for low-resource farmers. This
should be done by creating more trials for:

s carly, mid-late and late-maturing genotypes;

¢ target regions and specific agro-ecological situations;

e genotypes having specific traits identified by farmers as desirable, such as high fodder
yield.

Table 2. Number of zones and average number of locations within zones for selected
crops in the AICCIP multilocational trials system

Rice Wheat Pearl  Sorghum  Groundnut Chickpea
millet
Zones 3 7 2 1 5 5
Locations
within a 7 7 15 12 4 4
zone

This process of decentralization encourages greater genetic diversity in the use of parental
material, as breeders select different types of germplasm for different trials. Without
decentralization, material with wide adaptation has to be selected. This results in a restricted
range of genotypes that flower at the same time across a wide range of photoperiods and
thermal environments.

Witcombe and Virk (1996) describe decentralization in a number of case-study countries.
They found that Research stations usually are situated in the range of agro-ecological
situations in any country, but often there is only a single location per agro-ecological zone.
Hence, the number of trial sites per trial may be as low as one in some trials in Nepal, and
initial trials are carried out in only 2 locations in Kenya, Zimbabwe and Bolivia. In India, the
number of locations per zone can be as low as four in groundnut and chickpea trials.
Although there are more test sites in the later stages of testing, it is clear that the number of
test sites in any trial in any country is not adequate to represent the diversity of any particular
region.” In all these decentralized systems the role of farmers is restricted to the testing of a
small number of scientist-identified cultivars in minikits and adaptive trials, usually at a very
late stage in the program, or after release.

Decentralization of Varietal Selection with Farmer Participation

Decentralization per se allows a change in selection strategy, without any change in the
degree of farmer participation. However, ‘the most extreme decentralization is farmers’
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participation in selection under their own conditions’ (Ceccarelli er al., 1996).
Decentralization is, therefore, often discussed only in the context of a having a participatory
component (e.g., Eyzaquire and Iwanaga, 1996).

Moving varietal testing from research station trials to farmers’ fields is almost always (but
not necessarily) a process of decentralization. It can be decentralization from a program
previously targeted at wide adaptation, or further decentralization of an already decentralized
program. There are various forms of participatory varietal selection, all of which involve
collaborative participation as the varieties are grown by farmers on their fields, although the
reliance placed on farmer evaluation can vary (Table 3).

Table 3. Some methods of varietal selection with varying degrees of farmer
participation (summarized from Witcombe ef al., 1996b)

Methods in increasing order of farmer Evaluation includes Example
participation institutions
1. Researcher-managed on-farm trials. Replicated design. Yield data Research
{Farmers may be involved in evaluation) (Farmer evaluation)
2. Farmer-managed, replicated design, on-farm trials, Yield data Research
with scientists’ supervision. Several entries per farmer Farmers’ perceptions
3. Farmer-managed, unreplicated design, on-farm trials. Yield data and Research
One cuitivar per farmer. Replication across farmers farmers’ perceptions, or Extension
farmers® perceptions only NGO

4., Farmer-managed trials. No formal design either within a Informal, anecdotal, entirely onthe NGO

farm or across farmers basis of farmers’ perceptions. Extension
Rescarch

INGO = Non-Governmental Organisation

Decentralization of Plant Breeding with Farmer Participation

Only two types of PPB programmes, consultative and collaborative, are considered here out
of the four types of farmer participation (contractual, consultative, collaborative and collegial)
defined by Biggs (1989). In this paper, consultative and collaborative research is separated by
whether farmers are involved in growing genetic material themselves. In consultative
breeding programmes, farmers are consulted at every stage in order to set goals and choose
parents that are entirely appropriate. However, the crucial point is not just the frequency at
which farmers are consulted but how much voice they have in the final decision. In
collaborative programmes, farmers grow the early, variable generations and select the best
plants amongst them on their own fields. In consultative breeding, collaborative research is
employed once finished products are given to farmers (often those that were involved in the
consultation process). However, in collaborative programmes, there is no discontinuity
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between the end of breeding new products and the start of selection amongst finished
products.

The choice of consultative or collaborative methods will depend on the crop (e.g., inbreeding
or outbreeding) and the availability of resources (e.g., access to farmers keen to collaborate).
However, there is a gray area between consultative and collaborative programs, when farmers
are brought to research stations and asked to make single plant selections in the breeders’
trials (e.g., de O. Zimmerman et al., 1996).

The degree of farmer participation in collaborative PPB can differ greatly, although it is
always an important component (Table 4).

Table 4. Examples of collaborative plant breeding in predominantly self-pollinating
crops with varying degrees of farmer participation
(summarized from Witcombe et al., 1996b)

Methods in increasing order of Site specificity Example
farmer participation

1. Starting from the F3 to F4 farmers and plant Possible to run selection Sthapit ¢ al. (1996)
breeders coliaborate to sclect and identify the best ~ procedures on early
material on farm (and also on station). Farmers gcnefations in more than one
select. Plant breeders facilitate the process. location

Release proposal prepared by plant breeder

2. Breeder gives F3 or F4 material to farmers. All Extremely easy-to-run Salazar (1992)
selection left to farmers. At F7 to Fg or later, selection schemes in many
locations

breeders monitor diversity in farmers’ fields and
identify best material to enter in conventional

trials
3. Trained expert farmers make crosses and do all Specific to farmers’ None yet-- second generation
selection with or without assistance from requirements technology

breeders. Breeders can place best material in
conventional trials

I CGIAR = Consultative Group on International Agricultural Research, NARS = National Agriculture Research Systems,
DC = Developed Country

What Comparisons Are Possible?

The contributions of centralized and decentralized, participatory and non-participatory
collaborative and consultative participation, and PVS and PPB allow for the classification of
breeding programs into many categories (Table 5). However, many types of programs are not
possible or are unlikely, such as centralized PPB (it has to be decentralized) and collaborative
centralized breeding.
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Table 5. Centralized and decentralized plant breeding varying with type and extent of
farmer participation and type of program (PVS or PPB).

Decentralized

Centralized

Varietal selection

Decentralized without farmer participation.
Varieties are selected from scientist-managed trials
conducted in the target environments to breed for
specific adaptation.

Decentralized consultative. Varieties are selected
from scientist-managed trials jointly by farmers, who
are invited on station, and scientists.

Decentralized collaborative. All PVS is
decentralized to farmers’ fields. All is collaborative
because farmers grow the varieties themselves on their
own fields.

Plant breeding

Decentralized without farmer participation
Decentralized non-participatory breeding occurs when
breeding stations are located in specific environments
with responsibility to breed only for that environment.
However, most well-targeted decentralized programs
will become consultative.

Decentralized consultative. Breeders consult farmers
to chose parents that can be both landraces and
modemn varieties, that are liked by farmers. Farmers
are also consulted to target appropriate traits for
selection and farmers visit the breeders’ research plots
and comment on the new material.

Decentralized collaborative Farmers collaborative by
selecting plants among variable, early generation
material. Collaborative breeding also exploits all of
the benefits of consultative breeding.

Centralized without farmer participation. Classical
centralized breeding for wide adaptation selecting for
high across-location mean yield in multilocational
trials.

Centralized consultative. Farmers can be brought
onto research stations to evaluate trials, but farmers
cannot evaluate wide adaptation. However, farmers
can be used to identify the best multiple selection
criteria. If they select varieties for their own fields, the
program is decentralized to the farmers’ locations.

Centralized collaborative? Can collaborative
participation be used without decentralization?

Centralized without farmer participation. Target
traits are those that give wide adaptation (e.g., dwarf
height, photothermal insensitivity, and bland grain
quality appealing to the largest group of consumers).

Centralized consultative. Consultative methods can,
with some difficulty, be applied to centralized
programs. Farmers are consulted on target traits.
Parents are chosen to breed for wide adaptation, so
farmer participation helps little. Farmers are brought
onto research stations to evaluate early-generation
trials, but they can only evaluate phenotypic traits and
not wide adaptation. The more consultation, the more
the tendency will be to decentralize.

Centralized collaborative? Can collaborative
participation be used without decentralization?
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Considering all of the above methods, any comparisons are possible including:

o Centralized versus decentralized programs, neither of which have farmer participation.
This is a topic which is not pursued in this paper, but it would allow the benefits of
decentralization per se to be evaluated.

¢ Participatory decentralized methods versus non-participatory centralized methods. In this
comparison, the roles of decentralization and farmers are confounded.

e Participatory decentralized methods versus non-participatory decentralized methods. This
is the only comparison that allows for an unconfounded assessment of the role of farmers.

Comparisons that can be made to examine the roles of decentralization and farmer
participation will be considered first for varietal selection, and then for plant breeding.
However, the considerations that follow conclude- that the objective should not be a
comparison of two strategies with the same levels of an inexactly defined decentralization
with different degrees of an inexact concept like participation. Rather, specific innovations
should be tested, just as with any methodological development, and the cost and benefits of
participatory programs evaluated.

Varietal Selection
Comparing Non-participatory and Participatory Decentralized Varietal Selection

To separate experimentally the benefits of decentralization from those of farmer participation,
two programs having the same objectives of highly contrasting levels of farmer participation
could be compared. This is most feasible when testing finished products by comparing non-
participatory varietal selection (selection using data from multilocational yield trials) with
participatory varietal selection (selection using participatory trials on farmers’ fields with
farmer management). The target area of the non-participatory multilocational trials of a
decentralized program would be identified, and, within that same region, the same genetic
material in the multilocational trials would be tested in farmer participatory trials.

As a control, the non-participatory method must not be consultative but use the most common
selection strategy employed by breeders i.e., the least farmer-oriented selection criterion, an
almost total reliance on selection for yield. However, it would be interesting to see if breeders
modify the selection procedures in their multilocational trials, once the results from farmers
are seen. The easiest change to make is from non-participatory centralized breeding to a
consultative participatory one. It is very simple to modify selection criteria for promotion of
entries from one trial stage to the next. Selection could be for multiple traits of importance to
farmers, such as a combination of grain yield, stover yield and maturity. The more farmers’
criteria are used in the selection, the more the program becomes consultative participatory
research.
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To the author, at least, the outcome of such an experiment and the benefit from farmer
participation can be predicted easily from prio