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The International Service for National Agricultural Research (ISNAR) assists developing countries in
bringing about lasting improvements in the performance of their national agricultural research systems
and organizations. It does this by promoting appropriate agricultural research policies, sustainable
research institutions, and improved research management. ISNAR’s services to national research are
ultimately intended to benefit producers and consumers in developing countries and to safeguard the
natural environment for future generations.

ISNAR offers developing countries three types of service, supported by research and training:

■ For a limited number of countries, ISNAR establishes long-term, comprehensive partnerships to
support the development of sustainable national agricultural research systems and institutions.

■ For a wider range of countries, ISNAR gives support for strengthening specific policy and
management components within the research system or constituent entities.

■ For all developing countries, as well as the international development community and other
interested parties,  ISNAR disseminates  knowledge and information about  national  agricultural
research.

ISNAR was established in 1979 by the Consultative Group on International Agricultural Research
(CGIAR), on the basis of recommendations from an international task force. It began operating at its
headquarters in The Hague, the Netherlands, on September 1, 1980.

ISNAR is a nonprofit, autonomous institute, international in character   and apolitical in its
management, staffing, and operations. It is financially supported by a number of the members of the
CGIAR, an informal group of donors that includes countries, development banks, international
organizations, and foundations. Of the 16 centers in the CGIAR system of international centers, ISNAR
is  the only one that focuses  specifically  on institutional development within national agricultural
research systems (NARS).
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About these Guidelines

These guidelines present a method for formulating regional research programs with a mixed
perspective — one that combines  productivity and natural resource  management issues within a
regional, decentralized context. Based on earlier work by Collion and Kissi (1994), it has been
substantially modified to account for the peculiarities of regional research planning. The method was
pilot tested in Benin. It has also been applied in Senegal and Morocco.

Part 1 presents the rationale and background of regional research planning. This section is particularly
relevant for institute directors, policymakers reviewing research options, and, of course, for research
program leaders. The method for regional research planning is treated in Part 2. In the first five steps of
the planning approach, research constraints, objectives, and projects are identified in a structured,
logical, and participatory fashion. Step 6 of the research planning approach examines how priorities are
established among the research projects. This presentation is aimed specifically at economists involved
in research planning and research program leaders. In steps 7 and 8 of the program planning process,
the results of the planning exercise are translated into implementable recommendations. Part 2 is
focused specifically for program leaders and research institute directors. Part 3 reviews the overall
procedures and poses some questions and issues that should be resolved in the future. It may be of
interest to all persons involved in regional research planning.

Throughout the document, a series of boxes illustrates the experience of Benin with regional research
planning. These boxes aim to provide a clear example of the sequence, organization, and execution of
the regional research planning process.
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Foreword

Demands on agricultural research are becoming more complex. Productivity concerns are now
complemented by food security, equity, and sustainability issues. There is a growing appeal for
agricultural research not only to lead to higher yields, but also to ensure that the benefits of research
accrue to target groups and maintain the natural resource base. To integrate these trends in national
agricultural research programs is a major challenge for research planners. New organizational models
are needed—ones that allow participation of users in defining and executing the research agenda. Such
models should make  use  of all  available  information, from both within and  outside the  national
domain. They should also recognize distributional issues of gender, class, and producer and consumer
relationships.

Addressing all these challenges in the traditional framework of the commodity research program is
practically impossible. Rather, innovative ways must be sought for organizing research. This book
outlines one such way: regional research programs. Regional programs stand close to the user, allow
for a systematic diagnosis and planning, can integrate productivity and sustainability issues, and make
optimum use of the sometimes limited information available.

Regional research   programs   provide a   comprehensive approach for   solving agricultural and
environmental problems. Constraints to cropping, livestock production, soil management, forestry,
and water management are first identified and their links established. This requires a comprehensive,
but concise diagnostic tool. The authors present one such tool based on the constraints tree
methodology.   But   regional program   formulation also   requires a   priority-setting method that
recognizes that one research project may have many types of impact. For example, it may contribute to
solving cropping as well as livestock and soil management problems. The authors suggest a simple
method, low in data requirements, to set priorities research projects in the regional context.
Nevertheless,   there is no substitute for   data.   Regional programs should   be   based   on   solid
understanding of the issues in the region. This knowledge is best obtained by analysis of available data
and by involving users in the planning exercise.

These guidelines are the product of fruitful collaboration between Morocco’s INRA, Benin’s INRAB,
and ISNAR. They reflect the fact that research management tools are best developed in practice, in
direct interaction with researchers, and in a situation where the results matter. We hope that these
guidelines will be of use to many research institutes in defining their response to the increased needs
for environmentally sound, user-based research.

Abdelaziz Arifi
Director, INRA

Stein W. Bie
Director General, ISNAR

Moïse Houssou
Former Director, INRAB
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Executive Summary

The rationale for regional research planning

Regional research programs can be part of an
answer to trends that many agricultural research
systems are facing:

■ Concerns over the management of natural
resources. Agricultural research cannot take a
mere productivity perspective. It has to ensure
that the quality of the natural resource base is
not affected in the process of increasing
productivity, and it also has a responsibility to
enhance the quality of natural resources for
future generations.

■ Decentralization of government to the regional
level. As part of an effort to improve public
accountability, countries are increasingly
bringing government closer to citizens.
Agricultural research has to respond to
decentralized public decision making by also
getting closer to the user.

■ Emphasis on adaptive research. With the
improvement of       communication and
information mechanisms, strategic, applied,
and adaptive research results from many parts
of the world may be available and applicable
in the local context. To resolve production and
resource management problems, the testing
and adaptation of solutions developed
elsewhere becomes an increasingly feasible
and cost-effective strategy.

What is a region? A region is a contiguous area
within a country, characterized by a certain
homogeneity in agroecological, socioeconomic,
and administrative characteristics.

The objectives of regional research programs. Regional
research programs provide improved technology
for a specific region. They aim to optimize current
agricultural production and natural resource
management systems or exchange these systems
for more advanced ones. The overall objective is
to help improve people’s living standards in the
region, while maintaining or enhancing the
quality of natural resources.

The place of regional research programs in the national
research plan. Research on agronomy, animal
husbandry, resource management, diagnostics,
and institutional strengthening is very suitably
placed in regional research programs. Genetic
improvement and postharvest research are better
undertaken in commodity research programs
(e.g., a maize program) or disciplinary research
programs (e.g., a food technology program).
Other research activities, such as crop protection,
policy research, or resource classification studies
can be feasibly undertaken within a regional
research program, but may be more suitable to
other program types, such  as  production-factor
programs or disciplinary programs.

Regional research should complement other types
of research programs within the national plan.
The objectives of regional research are therefore
defined in relation to expectations of other
research programs. Where overlaps exist,
responsibilities and interactions should be as
clearly defined as possible.  Ideally this is done
before    the regional research    programs    are
planned. If it is done afterwards, research projects
identified can be transferred to the most suitable
program type.

The boundaries of regional research programs. Three
sets of criteria can be used to define the
boundaries of a regional research program. These
are agroecological, socioeconomic, and
administrative criteria. Many countries have
divided themselves for development strategy and
administrative purposes into a small number of
regions, often taking into account socioeconomic
criteria. If these divisions make any sense for
agricultural research, they should be followed to
allow for the best interaction between research
and other development activities. The
agroecological criteria can then be used to check
the relevancy of the divisions, or to suggest
subregions, in case of very large areas. This
procedure is preferred over the development of a
research-specific zonation, because of its then
limited relevancy to other development activities.
Geographic information systems can help in
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determining the possible boundaries of a regional
program.

Participation in regional program planning. Regional
research programs have the advantage of being
close to the user. It is essential that this advantage
be used from the start, that is, in the planning
process. Representatives of farmer organizations,

staff of the extension service, personnel from
development projects, NGO members, regional
government officials, and of course, the
researchers themselves should participate in the
formulation of the regional program. Ideally, the
group should not have more than 25 participants
with a balanced distribution of disciplines and
perspectives.

Stepwise planning of regional research programs

Regional research programs can be planned in
eight sequential steps. These steps combine
analytical processes based on knowledge from
various disciplines with more creative processes
that require the input of people with different
perspectives. The steps can be organized (but not
necessarily) around   two   or three workshops.
These promote interaction among the different
participants.

Step 1: Regional review and analysis of regional
development objectives. This step provides a
comprehensive overview of the region and its
technological demands. The analysis normally
leads to a document that provides knowledge on
the development goals of the region. This
document can be presented to the participants at
the start of the first workshop. Responsibility for
the regional analysis lays normally with a
socioeconomist, who may also be a program
member. Though the analysis is normally
prepared by the program planning committee, it
is shared and discussed by all participants in the
planning process. The regional review is usually
based on secondary information. But it may be
complemented with rapid rural appraisals to
collect first-hand knowledge. The review should
be started three months before the first workshop,
and will occupy a socioeconomist full time.

Step 2: Constraints analysis. In this step the
information from the regional review and the
knowledge of the participants in the planning
process is combined to define the technological
constraints and opportunities for agricultural
development and sustainable resource use in the
region. This step ensures that the regional
program is based upon clearly defined and
strongly felt problems within the region, rather
than on the scientific ideas of the researchers. The
research program leader normally takes
responsibility for this step. But its successful
completion is critically dependent on full-fledged
participation of the whole planning group. It is
especially important that the nonresearchers
speak out at this stage. Constraints analysis can

be enhanced by using constraints tree
methodology. This    is especially useful    for
regional research programs, since the constraints
tree becomes a sort of holistic cross-section of
regional problems. Developing a complete
constraints tree takes one to one-and-a-half days
of the first workshop.

Step 3: Evaluating past research. Before any
decisions on research projects are taken, it is
useful to know what research has already been
done in the region, and what research has been
done elsewhere that is applicable to constraints
faced within the region. Step 3 helps the research
program avoid duplication of previous work and
increases the effectiveness of research projects.
The output of this step may be a document that
can be presented in the first workshop. Normally
a member of the program committee with a
technical background is responsible for the past
research evaluation, but this person is supported
by other researchers, both from within and
outside the regional program. Annual reports,
scientific publications, and bibliographic searches
are useful sources of information. If there is a
management information  system, this may also
be explored. Normally the evaluation of research
should start three months before the first
workshop, but it can only be finished after the
first workshop.

Step 4: Defining research objectives. Once the
constraints facing the region’s agricultural
development are defined  and an  inventory has
been made of previous research achievements,
the research program may define what it wishes
to achieve during the planning period. Objectives
are most usefully defined at two levels: at the
level of the overall regional research program and
at the level of specific technological constraints.
Research objectives provide answers to the
constraints identified earlier. In defining these
answers, both researchers and other stakeholders
play a major role. Researchers assess the technical
feasibility of the objective (for example, is varietal
resistance a more relevant objective than chemical
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control?). The other stakeholders assess the
adoption potential of the technology that will be
obtained if the objective is achieved (for example,
will resistant varieties be adopted by farmers
more easily than chemical control methods?).
Defining research objectives is the process
through which the research program sets out its
major directions.

Step 5: Identifying research projects. In this step the
researchable constraints and the research
objectives are matched with a research approach.
A coherent set of indispensable research activities
is defined. Each activity is required to attain the
objective. For each activity the required human
resources, the location, and the duration are
defined. Research projects do not need to be
spelled out in great detail, but their overall shape
should be determined at this stage. The program
researchers, with the guidance of the program
leader, are principally responsible for identifying
research projects. They may do this in the time
between the first and the second workshop. Two
types of projects may be identified: technical
projects that help to overcome specific constraints
in the region, be they in cropping, livestock,
forestry, soil management, or any other field; and
support projects that improve the scientific base
of the technical projects and thereby increase their
chance of success. Once projects are identified a
first screening may be made to define whether a
certain project is best undertaken in the regional
program or in an other program type.

Step   6:   Choosing   priority research projects. The
resources available for the program do not
usually allow for the implementation of all the
projects identified. Thus priorities for
implementation need to be defined. The
responsibility for this step is with the
socioeconomist, who with the support of the
program leader designs the approach for priority
setting and obtains the required data. All the
planning group members contribute their
knowledge and judgment to the exercise. While
many methodologies are available for setting
priorities, in these guidelines we propose a
simplified cost-benefit analysis, which integrates
some elements of trend analysis and resource
valuation. The socioeconomist requires at least
one month to prepare background data, and the
workshop participants will need one to
one-and-a-half days in the second workshop to
achieve results.

In priority setting for a regional program, the
challenge is to combine and compare research

benefits in many different dimensions. For
example, one project (developing productive
combinations of yam and tree species) may affect
crop production and forestry production. A
second project (introduction of forage species in
crop rotations) may affect crop production,
livestock production, and long-term soil quality.
A third project (identification of improved pepper
varieties) may only affect crop production. A
priority-setting method is required that combines
the benefits to these different dimensions in a
simple and straightforward manner. To do this,
crude assumptions are made to estimate the
expected value of technological improvement by
trend analysis for crop, livestock, and forestry
production and by resource valuation for soil
quality. Workshop participants afterwards assess
the validity of these assumptions, and define
what share of the expected technological progress
would arise from the regional program (as
opposed to other types of research programs).

Once there is agreement on the benefits that the
regional research program can expect to achieve
in each of the benefit dimensions identified as
important, each proposed research project is
assessed for its contribution to the total. The
feasibility of research and the expected rate of
adoption for the results   of each project are
estimated as well. With these data the expected
impact of each research project can be calculated.
By comparing the expected impact with a cost
indication of each project, we can calculate which
projects have the highest impact per unit of cost.
The ranking that results is assessed and discussed
by workshop participants in a plenary session.
After modifications are made to account for
considerations not included in the procedure, a
final rank order is accepted.

Step 7: Human resource gap analysis. Once the
priority research projects are defined, the
program should assess whether it is equipped to
implement them. The main concern is that the
program has the right disciplinary mix of people.
The human resource requirements are aggregated
and compared with the human resource
availability. Gaps are identified where staff
should be hired or contracted from other units.
This process is led by the program committee,
with support of the human resource department.
The required data are available from the earlier
steps  (5 and 6, in particular). A matrix can be
drawn up that shows human resource
requirements by projects in descending order of
priority. This step does not require much time. It
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can be finished in one to two weeks after the
second workshop.

Step 8: Preparing for implementation. Finally, the
conditions  for successful implementation of the
program need to be established. Key is that the
support of senior management is obtained, and
that stakeholders endorse the program formally

and meaningfully. This is best done through a
half-day workshop in which the finalized
program plan is presented to senior management
and other stakeholders. The plan should be made
available to them, in written form, two weeks
before the workshop. This validation workshop
can be  held  four to  six weeks after the second
workshop.

Some final observations

Regional research programs are one possible
answer to the changing needs of the present
times, in which stakeholder participation,
problem solving, and resource management
concerns are   taking   on major importance in
agricultural research. In these guidelines we
expose a method for planning regional research
programs. The method is not so much a final
product as starting point for thinking about
regional research. Many questions still need to be
resolved. The practice of regional research

programs will certainly help to provide answers.
Some of these questions are: How can the results
of regional research planning be used for
purposes other than research? How can the use of
geographic information systems be improved?
How   can   the time dimension   be adequately
accounted for? How can the factual database for
regional programs be improved? How should
regional programs be linked with international
ecoregional research efforts?
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Acronyms

GIS geographic information systems

IFDC International Fertilizer Development Center

INFORM Information for Agricultural Research Managers

INRA Institut National de Recherche Agricole (Morocco)

INRAB Institut National de la Recherche Agricole au Benin

IPM integrated pest management

ISNAR International Service for National Agricultural Research

KARI Kenya Agricultural Research Institute

NGO nongovernmental organization

NRM natural resource management
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1.1 Why Formulate Regional Research Programs?

Three types of concerns favor the develop-
ment of regional research programs. Firstly,

concerns over natural resource management have
gained attention over the last decade in both de-
veloped and developing countries. Many people
worry that agriculture is exploiting resources in
an unsustainable manner, or at the cost of nonag-
ricultural users. These concerns have several com-
mon factors (Crosson and Anderson, 1993;
Janssen, 1995a). Many practitioners think the po-
tential contribution of natural resources to devel-
opment is not sufficiently understood, and that
available resources could be used more effec-
tively. Also, there are concerns that the impact of
economic development on the natural resource
base isn’t properly reflected in decision making.
Here the worry is that present economic growth
is based on resource degradation, which will con-
strain future growth. In addition, there are con-
cerns that the impact of resource use by one user
on another (the question of so-called externalities)
are not taken into account.

Agricultural research is reacting to these concerns
by putting more emphasis on issues of natural re-
source management (NRM). However, paying
more attention to NRM in an isolated manner
isn’t enough. Negative impacts on the natural re-
source base may be the unintended effects of
well-intentioned technological change in com-
modity production. For example, high-yielding
varieties may  be  developed  with  large nutrient
absorption needs. Also, NRM research cannot be
isolated from other factors governing resource
use. Products of isolated NRM research on hill-
side soil erosion, for example, may not be effec-
tive if they don’t provide short-term benefit to the
farmer. Such research might  also neglect to ac-
count for the policy and market context in which
the farmer operates.

The successful integration of NRM issues in agri-
cultural research thus requires a new research
perspective. A more holistic view is needed, one
that allows us to understand the potential for im-
proving both the quality and the productivity of
agricultural resources within the context of non-
agricultural resource use, the socioeconomic set-

ting, and long-term trends in production and re-
source management.

Secondly, many countries are trying to increase the
democratic content of their governments by de-
centralizing public structures to the regional level.
In these decentralized systems, citizens have in-
fluence in deciding what the government under-
takes in their region or city. People are closer to
their representatives and are more directly in-
volved in public debates. They thereby obtain an
increased awareness of the utility and relevance
of the  public sector.  Agricultural research must
follow this trend by allowing technology users a
larger voice in the planning and execution of the
research program.

A third development that favors regional research
programs is the increased emphasis on adaptive
research. With the advent of improved communi-
cation and information systems in the 1990s,
countries’ ability to import and test new agricul-
tural technologies has increased rapidly. As a re-
sult, the relative attractiveness of adaptive
research over more strategic research has in-
creased, certainly for those research areas in
which the country does not choose to make a ma-
jor  investment.  In  addition,  many  development
thinkers believe that strong adaptive research
programs are the only way to guarantee that re-
search results are effectively translated in useful
technologies for end users.

At the level of the individual research project, sys-
tems approaches and participatory technology
development have become popular ways to pro-
vide a decentralized, adaptive NRM perspective
(van Duivenbooden, 1995). At the program level,
the strategy has been to de-emphasize commod-
ity research in favor of programs with a geo-
graphic focus. Such programs are known under
different names. In Morocco, for example, the
program for the semiarid zone is called an “agro-
systems” program; similarities among production
systems provide the common denominator
(INRA, 1993). Among international agricultural
research centers, the term “ecoregional” is used,
emphasizing that the boundaries of a region are
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usefully defined by ecological characteristics. Be-
nin, Burkina Faso, and Mali have set up “re-
gional” programs, based on a mixture of
ecological and administrative criteria.

These guidelines present a method for formulat-
ing regional research programs with a mixed per-
spective—one that combines productivity and

natural resource management issues within a re-
gional, decentralized context. Based on earlier
work by Collion and Kissi (1994), it has been sub-
stantially modified to account for the peculiarities
of regional research planning. The method was
pilot tested in Benin. It has also been applied in
Senegal and Morocco.

1.2 What is a Region?

A region is defined here as a contiguous area
within a country characterized by a certain

homogeneity in its agroecological, socioeconomic,
and administrative characteristics. Elements that
may define the homogeneity of a region are dis-
cussed in section 1.5. It is important here to ob-
serve that a country is normally made up of
several regions. This contrasts with the use of the
word “region” in the international context, where
it normally refers to a grouping of countries in a
certain part of the world (e.g., the Southern Cone
of Latin America).

A country may be divided into a small number of
regions for the purpose of agricultural research
planning. A large country with a large agricul-
tural research system may be able to support a
substantial number of regional research pro-
grams. In a small country, there will likely be
fewer regional programs. For example, in Benin
three regions were defined for the purposes of ag-
ricultural research, whereas in Senegal there are
seven.

The regional concept can be most easily applied if
agroecological, administrative, and socioeco-
nomic conditions are highly associated, as is the
case in Benin. In other countries, regional pro-

grams may need to be defined in a different man-
ner. For example, in mountainous countries the
concept of a region is more difficult to apply be-
cause agroecological conditions change markedly
with the altitude. Across a transect of 50 kilome-
ters three or four completely different ecosystems
may be found. In this situation it may be difficult
to reconcile administrative and agroecological
boundaries in one regional classification. There
may be a need to consider distinctive ecosystems
within the region, which could lead to the plan-
ning of sub-programs.

If several sub-programs were concerned with
very similar agroecologies, the decentralization
argument in favor of regional programs might be
undone in favor of an ecosystem approach. Based
on this reasoning, Morocco used the methodology
presented within these guidelines to plan pro-
grams in which the agroecological, and not the
administrative, dimension was dominant for de-
fining program boundaries. The interaction of so-
cioeconomic, administrative, and agroecological
constraints should be, again, emphasized. Many
research projects have failed precisely because
they did not consider socioeconomic and admin-
istrative conditions.

Guide to Program Planning and Priority Setting
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1.3 Objectives and Features of Regional Research Programs

Regional research provides improved tech-
nologies for a specific region. It aims to opti-

mize agricultural production and natural
resource management systems or exchange them
for more advanced ones. The overarching goal is
to help improve people’s living standards in the
region, while ensuring maintenance of the natural
resource base.

Regional research programs contribute to agricul-
tural development in a number of fields:

■ the rational exploitation of natural resources
(water, soil, vegetation, genetic resources);

■ the integration of cropping, livestock, forestry,
and possibly fisheries activities, and of the re-
gion’s agricultural production systems;

■ the elimination of specific constraints in the re-
gion’s cropping, livestock, forestry, and fisher-
ies systems;

■ the institutional aspects of agricultural pro-
duction and use of resources such as credit,
marketing, extension, and producer organiza-
tions.

Regional research programs take a different per-
spective from commodity-oriented or production-
factor research programs. Each of these
approaches has its advantages and disadvan-
tages. The challenge for national agricultural re-
search systems is to find the optimum mix of
research approaches and program types. For re-
gional research programs three features merit
special mention: their NRM emphasis, proximity
to users, and their problem-orientation.

NRM emphasis

In many parts of the world, agricultural produc-
tivity and profitability are constrained more by
the quality of the available natural resources than
by the production potential of the crops being
grown. Soil quality, water availability, and vegeta-
tive cover strongly affect productive potential.
Moreover, for many of the world’s populations,
especially the poor, survival depends on exploit-
ing natural resources. This is true whether for
farmers, fisherpeople, or cattle-herding nomads.

There is often competition for resources between
agriculture and other uses.  Examples of poten-
tially competitive uses are water for irrigation
versus human consumption, and land for forest
cover versus cropping. Developing rural areas
often depends on the rational exploitation of
available resources. But this can only be achieved
by adopting a holistic perspective on the various
kinds of resource use. Regional programs can pro-
vide research with that perspective.

Production-factor research programs (such as a
soil management research program) also have a
resource emphasis. But since the resource’s role

within the overall production system is less ex-
plicitly studied, such programs may be less effec-
tive than regional programs in helping bring
about changes in resource management.

Regional research programs take into account the
different ways in which natural resources are
used, by farmers  and others, and the  links  be-
tween resource use and resource quality. This is a
potential strength, but also a potential weakness.
Collaboration and integration of researchers
within the program should be high, but that de-
mands careful management of program re-
sources. The integrated nature of regional
programs can easily result in a lack of focus in re-
search projects. In this case, the risk exists that the
program may concentrate too much on diagnosis
and understanding without arriving at testable
solutions.

To minimize problems of management and focus,
it is vital that regional programs, even more so
than commodity and production-factor programs,
be carefully formulated.

Rationale, Background, and Issues
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Proximity to the user

Since regional research focuses on a well defined
geographic area, the problems of the area’s  in-
habitants can  be  clearly analyzed.  The research
program should produce concrete, specific solu-
tions to these problems. This is made easier be-
cause the regional context offers enhanced
opportunity to build participatory on-farm ap-
proaches into the research program. Working at
the regional level, researchers can achieve more
intensive contact with farmers, other resource us-
ers, government institutions, and development
organizations than they could at the national
level. Interaction on the problems to be addressed
is therefore more straightforward.

In the past, such proximity to users often resulted
in researchers being somewhat isolated from the
international scientific community. There was
some uneasiness among researchers about the sci-

entific quality of their work and professional rec-
ognition among peers. With present communica-
tion and information media, especially fax,
e-mail, CD-ROM, and the World Wide Web, and
with greater emphasis on NRM issues in the in-
ternational community, this concern no longer ex-
ists. Regional research should now be able to
produce results of similar scientific quality to that
of commodity programs, and with widely recog-
nized relevance and value.

Whereas regional research programs may have
excellent contact with resource users, commodity
programs will normally have better links with
other agents in the commodity marketing chain,
such as processors and traders. Once again, this
underlines the fact that regional research
shouldn’t replace commodity research, but be ra-
tionally combined with it.

Problem orientation

Regional research programs tend to be problem
oriented. In this respect, they are somewhat of an
extension of more traditional on-farm research ap-
proaches. For example, the planning approach for
on-farm research by Tripp and Woolley (1989)
takes a stepwise approach comparable to the one
presented in these guidelines. But the framework
of analysis in their approach focuses on the farm-
ing instead of the regional system. For regional re-
search programs the different farming systems of
the region must be put in the context of the overall
use of natural resources. For solving the unique
problems that are then found, the adaptation of
technologies available from other parts of the
country or the world may be sufficient, in which

case there is no justification for duplicating stra-
tegic research.

Nevertheless, regional problems may also require
more sophisticated technological innovation meth-
ods. This is the case when there are no adaptable
solutions available, or when it concerns a solution
to a particularly complex problem. In the second
case, the best approach would not necessarily be
to do upstream research relying on very advanced
scientific methodologies, but to develop an inte-
grated approach that allows for continuous and
comprehensive evaluation of the different impacts
of the innovation. Such innovation is, again, best
managed in close interaction with users.

Organization of regional programs

Regional research can be organized in specific
programs, as will be elaborated in the remainder
of this document. However, in cases where re-
search is strictly organized along other lines, for
example, commodity programs or disciplinary
programs,   this regional approach   to   research
planning could still be effective. In such a situ-
ation, representatives    of different    programs
would sit together to jointly review problems and
opportunities in the region, and jointly plan and
prioritize research interventions.

The main difference between this and a strict re-
gional program would be that the control over the
human resources, the equipment, and the money
would not be with a regional program leader, but
would remain with the other program adminis-
trators. Such a situation represents a compromise
in which NRM, proximity to the user, and adap-
tive concerns are taken seriously by the research
system leaders, but have not led to the decentrali-
zation of decision making on research. The pre-
sent guidelines can be used to plan such research,
if some additional thought is given to the coordi-
nation of the resulting research program.

Guide to Program Planning and Priority Setting
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1.4 The Basic Methodology for Formulating
Research Programs

Our point of departure in laying out a
method for planning regional research is the

sequence of program-formulation steps described
by Collion and Kissi (1994). Readers’ knowledge
of that approach is, therefore, clearly an advan-
tage. For those unfamiliar with the method, in
this section we provide an overview and a brief
explanation of how the method can be adapted to
account for the integrated nature of regional pro-
grams and the various types of benefits these pro-
grams may produce.

Contributions of skills and knowledge from many
different people and disciplines are needed in or-
der to formulate an agricultural research pro-

gram. However, combining these various types of
information,   scientific disciplines, and human
skills can be a daunting task. Use of a stepwise
procedure helps guide this process. In each step,
new information is incorporated. The balance be-
tween creative and analytical thinking may
change from step to step. In some steps, econom-
ics skills are key to furthering the procedure; in
other steps, technical skills from, say, agronomy
or animal sciences are essential. Figure 1 presents
the eight steps in agricultural research program
formulation as initially outlined by Collion and
Kissi (1994) along with a way in which the steps
can be organized in a set of meetings.

1
Review of
research
domain

2
Constraints

analysis

4
Determination

of research
objectives

and strategy

5
Identification
of research

projects

6
Priority
setting

7
Human

resource
gap analysis

8
Recommen-
dations for

implementation

3
Evaluation
of existing

results

Workshop 1: Workshop 2: Workshop 3:
Share and exchange information from the
regional analysis and review results of past
research. Formulate a common problem and
strategy perspective

Source: Collion and Kissi, 1994, with modifications by the authors

Evaluate identified projects
according to priority

Internal and external validations
in order to arrive at broad
agreement on the program
to be implemented

Figure 1. Steps in research program formulation

Rationale, Background, and Issues
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Brief overview of the eight steps in program formulation

Step 1: Review of the research “domain.” While
certainly in the past, the research domain was
often a commodity, in regional research programs
it is a region within a country. The review of the
research domain, therefore, consists of analyzing
the agricultural production and NRM situation
within the region. It results in an overview of the
constraints on, and opportunities for, agricultural
development and improved management of natu-
ral resources. It should also clarify the objectives
for regional development, because it is to these
objectives that agricultural research should re-
spond.

Step 2: Constraints analysis. In this analysis, the
review of the region is further elaborated and
constraints to development are identified. For a
regional research program, constraints relate not
only to production limitations, but also to market-
ing problems, deficient social and institutional or-
ganization, and poor management of water and
land resources.

Step 3: Evaluation of existing research results. To
formulate an efficient and effective research pro-
gram, it its important to know which problems or
constraints have already been researched and
what the outcomes of that research were. That
means not only successful research. Also unsuc-
cessful  efforts to solve a  constraint  through  re-
search are good to know, in order to avoid
repeating the failure.

Step 4: Determination of research objectives and
strategies. Once constraints are identified and
past research  evaluated,  an  initial  effort can be
made to define the objectives of the regional re-
search program. These objectives guide decisions
later in the program formulation process.

Step 5: Identification of  research  projects. Re-
search projects are the building blocks of the re-
search program. In this step, projects are

identified to help overcome the constraints de-
fined in step 2. Projects don’t have to be spelled
out in great detail at this stage, but for each one,
an objective should be formulated. Major research
activities and their location also should be identi-
fied in this step, and the human resources needed
to do the work should be estimated.

Step 6: Priority setting among research projects.
Typically, more projects are identified than can be
implemented. So the most important ones for
achieving the research program’s objectives must
be selected. To do so, evaluation criteria that take
into account the special nature of a regional re-
search program are established and elaborated
on.

Step 7: Human resource gap analysis. Once pri-
ority projects are identified, the aggregate human
resources required to implement these projects
are estimated. By comparing required human re-
sources with available human resources, it be-
comes clear where the program needs to be
strengthened.

Step 8: Recommendations for implementation.
Once project priorities have been set and human
resource requirements identified, the program is
ready for implementation. In this step, other
measures needed to make the program opera-
tional are defined and the conditions needed for
the program to succeed are described. Measures
to stimulate adoption of research results are also
discussed.

Stepwise program planning is strongly recom-
mended at the start of a program. Typically, every
five to seven years an update should be made.
Updates can be done in a more continuous man-
ner if the program is able to sustain a clear record
of how and why it has been changing its objec-
tives and activities and if stakeholders are in-
volved.

Participation

Formulating a research program is not only an
analytical task but also a creative one. The out-
comes  are  strongly  determined by  who  partici-
pates. Therefore, program formulation should
benefit from a variety of perspectives and re-
spond to the concerns of farmers and other natu-

ral resource users. The best way to bring together
these different perspectives is through workshops
where representatives of all stakeholder groups
are   present.   Careful   selection of   participants,
however, is crucial to the quality and relevance of
such events.

Guide to Program Planning and Priority Setting
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Wide participation brings another advantage.
Once people have been involved in developing a
plan, their willingness to support its implementa-

tion is higher. Participation, thus, improves both
the outcome of the  program on paper  and the
chance of its being successfully executed.

Organization

The program formulation procedure requires a
program committee to organize meetings and
prepare the necessary background information.
The committee is normally headed by the re-
search program leader. Two other research pro-
gram members should be on the committee, one
with a background in socioeconomics, the other
trained in agronomy. The fourth committee mem-
ber should be a representative from the unit re-
sponsible for research planning. This person
contributes knowledge of program formulation
procedures and ensures that the program under
formulation is consistent with the overall direc-
tion of the national agricultural research system.

The program planning exercise can be organized
around three workshops. The first, over a period
of about three days, covers steps 1 to 4 of the pro-
gram formulation process. It requires consider-
able preparation, mainly because of the large
volume of information to be collected for steps 1
and 3. The first workshop produces a set of re-
search objectives formulated in the light of the re-
gional environment, constraints on production
and NRM, and past research results.

Between the first and second workshops, research
projects are identified by program committee
members (step 5). Background data required to
set priorities are collected and analyzed. The pro-

gram committee should also use this time to re-
cord the preliminary results of the first four steps.

In the second workshop, lasting about two days,
the research projects are prioritized. The overall
priority rankings of the various projects are dis-
cussed and modifications are made to account for
any considerations that could not be included in
the previous steps. Recommendations for imple-
mentation are formulated.

After the second workshop, the program commit-
tee estimates human resource requirements and
assesses the gap between what is required and
available. The committee writes the program
document, which is then submitted to external
validation in a third workshop of approximately
one day.

Essentially, the regional program planning
method analyzes what needs to be done (steps 1
through 4), formulates creative solutions (step 5),
then evaluates, rationalizes, and finalizes the pro-
gram (steps 6 through 8). This is an over-simplifi-
cation of the procedure, but it underlines the
“analyze-formulate-evaluate” sequence necessary
to plan any major human undertaking. Before we
describe the method step by step, we should dis-
cuss the necessary preparations and issues to
keep in mind before starting the planning process.

1.5 Preparing for Regional Research Program Planning

Four very different issues must be resolved be-
fore regional programs can be adequately for-

mulated. The first is strategic in nature. It
concerns the role of regional research programs
within the national research plan. The planning of

regional programs depends explicitly on the na-
tional agricultural research strategy.

The second issue is the geographic focus of the re-
gional research program. It is vital to define
clearly the boundaries of the zone being served.

Rationale, Background, and Issues
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The third issue is participation in the program
formulation exercise. Although the proposed pro-
cedure tries to maximize objectivity, we should be
aware that the more creative elements of program
formulation, such as designing research projects
in response to constraints, are highly subjective.
The outcomes and credibility of the program for-
mulated, as well as the program’s prospects for
being implemented, are strongly influenced by

which stakeholders have participated and which
research disciplines have been represented.

The fourth issue relates to ease of communication.
In a participatory procedure, some people inter-
pret the same words differently. To avoid misun-
derstandings, it’s useful to define and adopt a
common vocabulary at the outset. One guide to
appropriate definitions of important terms is the
glossary starting on page 62 of this book.

Placement within the national agricultural research plan

Regional research programs cannot substitute for
commodity or production-factor programs; they
complement them. They do provide an effective
NRM perspective and may be very close to the
user.  However,  their  orientation is less discipli-
nary and they cannot take into account consump-
tion and marketing issues as well as commodity
programs (table 1). The challenge is to combine
several research themes in the national research
plan and build on the respective strengths of each.

Regional research programs may well exist along-
side commodity  or production-factor programs.
In such cases the objectives and responsibilities of
each type of program should be clearly defined.
For example, in the development of Benin’s agri-
cultural research plan, although regional research
programs were considered an important answer
to concerns about NRM and user participation,
they were still combined with programs that were
more discipline oriented or commodity based.
Box 1 provides a summary of the program struc-
ture proposed in Benin.

After the strategic orientation of various research
programs within the agricultural research plan
has been defined, more specific interactions be-
tween the regional program and other programs
can be identified. Here, a key point is to decide on
which research each program will concentrate.
This decision is based on two factors: the suitabil-
ity of program types for certain research hemes,
and the relative importance assigned to different
program types. Table 2 indicates the suitability of
program types for different research themes.

Before program formulation starts, it’s important
to consider how research themes will be distrib-
uted over program types. There are three main
reasons for doing this. First, it avoids duplication
of effort  in  developing  the program.  Second, it
helps managers decide which program type is
most appropriate for a particular research project
and transfer projects to the most appropriate
“home”. Third, clearly defining at the outset the
research themes to be used in each program type
can reduce the need for coordination once the
program starts. Box 2 shows the initial distribu-
tion of research themes adopted in Benin.

highly user oriented

highly perceptive to NRM issues

fairly well recognized disciplinary quality

low market orientation

fairly user oriented

not perceptive to NRM issues

well recognized disciplinary quality

highly market oriented

Regional Programs Commodity Programs

Table 1. Relative strengths of regional and commodity research programs

Defining the region

Three sets of criteria—agroecological, socioeco-
nomic, and administrative—can be used to set the
boundaries of the region covered by the regional
research program. Agroecological criteria define a

target area that is relatively homogeneous in its
agricultural and resource management patterns.
Socioeconomic criteria   define homogeneity in
even more detail (for example, by incorporating

Guide to Program Planning and Priority Setting
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Box 1: Program structure proposed in Benin’s agricultural research plan

Regional research programs

Southern Region
Constraints: Low fertility, sedimentation, limited diversification
Objective: Increase income-generating potential of natural resources
Relative importance: High

Central Region
Constraints: Low fertility, deforestation, poor cropping practices
Objective: Consolidate productive potential
Relative importance: Medium

Northern Region
Constraints: Deforestation, erosion, poor cropping practices, but ample land available
Objective: Develop socially and ecologically sustainable production systems
Relative importance: High

Commodity research programs

Staple foods
Constraints: Breeding and plant protection problems
Objective: Make improved varieties available to different production regions
Relative importance: Medium

Cotton
Constraints: Poor cropping practices but high export potential
Objective: Improve long-term profitability
Relative importance: Low

Oil palm
Constraints: Poor integration in production systems, few traditional uses
Objective: Strengthen role in village economy
Relative importance: Low

Nontraditional exports
Constraints: Low exploitation of favorable exchange rate and emerging commercial sector
Objective: Support development of a trading sector
Relative importance: Medium

Disciplinary research programs

Postharvest technology
Constraints: Postharvest losses
Objective: Increase value added to agricultural production
Relative importance: High

Policy analysis
Constraints: Funding shortages brought about by structural adjustment
Objective: Contribute to improved policy environment
Relative importance: Medium

Source: Plan Directeur de la Recherche Agricole au Bénin, Vol. 1.

factors such as market access or farm size, or by
distinguishing ethnic groups). Administrative cri-
teria ensure that the area of intervention for re-
search is congruent with that of other public and
private interventions, such as extension, credit,
and rural development programs. It is difficult to
judge the relative importance of these three sets of
criteria, but it appears    that administrative
boundaries have often received insufficient atten-
tion (Janssen, 1995b).

Agroecological criteria

The target area of a regional program should be
relatively homogeneous  with  regard to climate,

soil, natural resource endowment, and land use.
Climatic uniformity can be defined in terms of
mean temperature (or average minimum and
maximum temperatures) and rainfall pattern
(millimeters per year and distribution). However,
other parameters may also be relevant, such as
evapotranspiration,  insulation, hydric deficit, or
average difference between day and night tem-
perature. The choice of the key parameters should
be left to local experts.

Soil  uniformity  can be  defined  in terms of soil
type (clay or sand), topography (flat, gently slop-
ing, mountainous), soil depth (shallow, intermedi-

Rationale, Background, and Issues
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ate, deep), and soil fertility. In special cases other
soil factors may be included.

Natural resource endowment concerns the avail-
ability of water resources, the proportion of the
area covered by primary or secondary forest, the
diversity of plant species, and the amount of land
available per inhabitant.

Land-use criteria incorporate the human element.
They show how people respond to climate, soil,
and natural resource endowments within the ex-
isting institutional and socioeconomic environ-
ment. Land-use criteria include variables such as

production systems, the role of livestock, crop-
ping and forestry activities, rotation and shifting
cultivation practices, land management practices
(such as fertilization and erosion control).

Because land-use criteria reflect human reactions
to existing agroecological conditions, they are a
good way to understand which agroecological cri-
teria most strongly influence de facto variability
between regions. Where land-use data do exist,
they may supply the most suitable criteria for set-
ting agroecological boundaries. Unfortunately,
such information is often not available in suffi-
cient detail to serve this purpose.

Plant genetic improvement or animal breeding
Crop protection or animal health
Agronomy or animal husbandry
Postharvest research
Diagnostic studies
Policy research
Institutional strengthening
Resource management
Resource classification

−
±

−

±

±

+

+

+
+

Research Theme Program Type

Regional
Program

Commodity
Program

Production-Factor
Program 1

Disciplinary
Program 2

+
±
±
±
±
±
±
−
−

−
−
±
−
±
−
−
±
+

−
−
−
+
±
+
±
−
−

Key: + very suitable, somewhat suitable,    not suitable.

1A production-factor program works on the different dimensions of a production factor, for example, soil improvement, water
management, or machinery use.
2A disciplinary program is made up of staff with the same educational background. For example, most policy programs mainly
employ economists; most postharvest research programs mainly employ food technologists.

± −

Table 2. Suitability of program types for selected research themes

Box 2: Importance of program types for various research themes in Benin

The West African country of Benin, with a
population of five million, has a relatively small
agricultural research system. It has no produc-
tion-factor research programs (such as soil
quality or water management) and livestock re-
search was recently absorbed into regional re-
search programs. As we saw in box 1, Benin
uses  three research  program types:  regional
research programs (south center, and north),
commodity research programs (staple foods,
cotton, oil palm, and nontraditional exports),
and disciplinary programs (postharvest technol-
ogy and policy analysis programs). The discipli-
nary programs are dominated, though not
exclusively, by a certain discipline (in this ex-
ample, food technologists and economists re-
spectively). The regional programs were given
high or medium priority.

As the table shows, the regional research programs are of principal importance for agronomy, animal health and hus-
bandry, diagnostic studies, and resource management. It is of secondary importance for work in animal breeding, insti-
tutional strengthening, and resource classification. For plant genetic improvement, crop protection, and policy research
it is of only occasional importance.

Plant genetic improvement
Crop protection
Agronomy
Animal breeding
Animal health
Animal husbandry
Postharvest research
Diagnostic studies
Policy research
Institutional strengthening
Resource management
Resource classification

Research Theme Program Type

Regional
Program

Disciplinary
Program

Commodity
Program

*
*

***
**
***
***

***
*
**
***
**

***
***
*

*
***
**
***
**

More asterisks indicate increasing importance.
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Socioeconomic criteria

Population density and farm size, income level,
market access, urbanization, ethnic composition,
and gender are important socioeconomic criteria
for defining regions. In densely populated regions
the demand for agricultural technology is nor-
mally geared toward innovations that improve
land productivity. In sparsely populated areas the
emphasis is normally on technologies that im-
prove labor productivity. The effect of farm size
on technology demand tends to be similar to that
of population density.

Income levels also create large differences in tech-
nology demand. With increasing  income levels,
consumption tends to shift from cereals to animal
products and other “high-quality” food. Also, the
minimum increase in labor productivity that a
new technology must deliver in order to be con-
sidered by farmers for adoption increases with in-
come.

Market access defines the extent to which farmers
are interested in new commercial options. Al-
though nearly every farmer in the world is now in
contact with the market, some get their produce
to market readily at low cost, while others cannot.
For farmers with poor market access, technolo-
gies that reduce input requirements or focus on
commodities with a high value-to-volume ratio
are most attractive. Farmers with good market ac-
cess are likely to be interested in technologies that
improve product quality and, hence, price.

Urbanization is closely linked to market access. In
highly urbanized areas, agriculture tends to be
more commercialized. At the same time, farmers
may  have access to alternative  income  sources,
which improves their capacity to finance agricul-
tural investments. Urbanization also changes
their long-term perspective in that they may not
feel as dependent on the farm for their future live-
lihood as do people in largely rural areas.

Ethnic divisions and gender are important be-
cause they may be associated with traditional dif-
ferences in land use and labor distribution. They
may therefore require alternative approaches to
on-farm research and diffusion strategies (for in-
stance, related to language, sex of the on-farm re-
searcher, or timing of visits).

Administrative criteria

Most countries have different layers of political
administration. Large countries such as India, Ni-
geria, Brazil, Mexico, and China are first divided

into states. Most countries (or states within big
countries) are divided into provinces or depart-
ments, and those are further divided into munici-
palities. Since these divisions normally form the
framework for implementing public policies, de-
veloping private business  strategies, or passing
laws, the effectiveness of a regional research pro-
gram is enhanced by respecting administrative
borders.

Combining the three sets of criteria

Geographic information systems (GIS) can be
used to overlay geographically referenced data on
such criteria as those just described. GIS is a use-
ful tool for animating a discussion of the criteria
for defining a region (Wood and Pardey, 1994).
With GIS, it’s possible to distinguish, for instance,
low rainfall areas (say below 600 millimeters per
year) from high rainfall areas (more than 600 mil-
limeters per year) and areas of  low population
density (e.g., less than 50 persons per square kil-
liometer) from areas of high density (more than
50 persons per square killometer). Figure 2 is an
example of a data overlay. It is based on work by
the priority-setting working group of the Kenya
Agricultural Research Institute (KARI, 1995).

Overlays allow relatively homogeneous regions
to be defined. The quality of the resulting regional
delineation depends, of course, on the relevance
of the criteria. For example, is 600 millimeters per
year the amount of rainfall at which cropping pat-
terns tend to change? Is 50 persons per square kil-
lometer the threshold at which production
systems become more intensive?

In  defining  target  zones  for regional  programs,
the challenge is to arrive at a reasonable number
of zones that together cover the whole country.
Even for a medium-sized country like Morocco, it
would be difficult to envisage more than eight re-
gional programs. But GIS makes it possible to
overlay so many types of data that thousands of
supposedly “homogeneous” microzones are de-
fined. Only the most important criteria from the
list given above are selected. And these are care-
fully interpreted and applied. The principal crite-
ria for zonification may be defined by identifying
those criteria that change simultaneously across
the country. For example, when density of popu-
lation, soil fertility, rainfall regimes, market ac-
cess, and income levels all change along the same
gradient, this may be an important division line.
Information from GIS should, therefore, be com-
bined with the assessment of a group of experts,
who judge actual similarity across criteria. In our
judgment, it is also wise to review what zonation
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has been successfully used in the past or is in use
by other organizations before pursuing a new
one.

Clear definition of regional boundaries is a step
that must precede regional program formulation.
Questions should be asked as to whether a coun-
try’s research system can adequately cover all the

different regions. Box 3 describes the zonation
process carried out in Benin.

The regional boundaries that are finally accepted
should also make intuitive sense. Otherwise there
will be lingering doubts and unfocused discus-
sion among participants during the program for-
mulation exercise. Hence, we re-emphasize how
important it is to spell out  clearly the  regional

Box 3: Defining target zones for Benin’s regional research programs

In Benin, five agroecological zones were defined by the
national institute for agricultural research (INRAB). The
principal criterion for zonation was rainfall. Whereas the
southern zone (zone 1) is characterized by abundant rain-
fall distributed over two seasons per year, the extreme
north (zone 4) has a semiarid Sahelian climate, with one
wet season. The Atacora region (zone 5) was separated
from the extreme north because the presence of a moun-
tain ridge changes rainfall and soil conditions. In the Zou
region (zone 2), the bimodal pattern changes to a unimo-
dal pattern, and the south of Borgou (zone 3) has a uni-
modal pattern, like that in the north but less dry.

The initial agroecological classification in Benin also took
into account population density and land availability be-
cause the south is almost 10 times as densely populated
as the north. The borders of the agroecological zones and
of the administrative departments did not differ greatly.
The five agroecological zones were thus good targets for
regional programs. However, for practical reasons (par-
ticularly the absence of research infrastructure in the
north), INRAB decided to initially merge zones 3, 4 and 5.

Departmental limits
Natural zones:

BORGOU

ATACORA

ZOU

ATL
ANTIQ

UE
MONO OUÉMÉ

5

4

3

2

1

1 South
2 Center
3 South Borgou and Atacora
4 North Borgou
5 Atacora

B

A

1

2

B1

A1 A2

B2

Population density

A = high population density
B = low population density

Climate

1 = low rainfall
2 = High rainfall

Homogeneous regions

Figure 2. Identification of homogenous regions
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boundaries before program formulation begins.
Misunderstandings arising from different inter-
pretations about the regional program’s coverage

could seriously  delay progress or render other-
wise fruitful discussions useless.

Participants in regional program formulation

A regional program, by its very nature, must take
regional development needs into account. As also
pointed out by Mills and Karanja (1995), partici-
pants in program planning must not only be
aware of such needs. They must be able to articu-
late them. It is therefore prudent to select repre-
sentatives from the following groups:

■ Farmers. In cases where producers are repre-
sented by farmer organizations, leaders of
these groups should be invited to participate.
But it shouldn’t be forgotten that the charac-
teristics and needs of farmers can vary greatly
from region to region. In the case of southern
Benin, invitations were extended to organiza-
tions representing the interests of farmers and
fisherpeople. If no farmer organizations oper-
ate in a region, technical staff from the exten-
sion service can be asked to participate.

■ Extension services. These are the main part-
ners of the regional research program, espe-
cially when the aim is to ensure the potential
impact of new technologies is maximized. Fur-
thermore, extensionists usually have a good
understanding of their region’s problems.

■ Development agencies or projects. Regional
research programs provide a suitable frame-
work for directly integrating research into
other development efforts. The presence of on-
going development projects can help identify
the most appropriate research activities,
avoiding ones that may have been motivated
by other considerations.

■ NGOs. Nongovernmental organizations often
work on highly practical projects and encour-
age direct contact with end users. So they are
key potential allies for research programming
purposes.

■ Regional government. Representatives from
regional government play a major role in de-
fining research objectives and help ensure that
research harmonizes with other development
work. They can also advise on regulatory mat-
ters, explaining the potential legal conse-
quences of certain activities in NRM.

■ Researchers. The success of a research pro-
gram depends on how motivated researchers
are and on their ability to compromise. Identi-
fying and developing projects always   de-
mands the input of experienced researchers.

The participants should also represent a cross sec-
tion of disciplines. Agricultural production sci-
ences, veterinary sciences, forestry, soil sciences,
agricultural and resource economics, sociology or
organization sciences, and possibly, law are all
disciplines that might usefully contribute to for-
mulating the research plan. Normally it isn’t pos-
sible to combine all these, but for the sake of the
quality of the exercise it is important that there be
substantial disciplinary diversity. This prevents a
single way of thinking from dominating discus-
sions and ensures that those people without a
university background are not silenced by the
common jargon of one or a few key disciplines.
(Where many disciplines are present, there is still
a chance of nonacademics being overwhelmed by
a more generic scientific vocabulary, but it is sub-
stantially reduced.)

The number of participants in the three program
formulation workshops should be kept between
15 and 25. With more than 25, communication is
difficult and costs escalate. With less than 15, the
diversity of opinion is probably less than optimal.
The same people should be invited to the first and
second workshops.

Sharing the same language

For most participants, formulating a regional re-
search program is an unfamiliar task. Yet their
knowledge and experience is the foundation of a
good program. If everyone is to communicate ef-
fectively and make clear, concise contributions to

the discussions, the meaning of a few basic terms
must be uniformly agreed on. This makes the job
of the program formulation leader much easier,
allowing the group to be guided smoothly
through the different steps.

Rationale, Background, and Issues
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Here we describe only a few key terms. A more
extensive glossary is provided at the end of the
book.

Program: The set of research projects to be under-
taken in response to regional development objec-
tives and technology demand by user groups. The
aim of the research program is to improve the use
of resources available. A program is normally
multidisciplinary. The composition is flexible and
responds to observed technological demand.

Constraints: The improved use of the region’s re-
sources is normally obstructed by a set of con-
straints. These can be technical (for example,
cereal varieties not resistant to a certain disease),
physical (low soil fertility), socioeconomic (small
farm size), or institutional (poor access to credit).
The research program normally aims to eliminate
or reduce the effects of such constraints. Con-
straints may usefully be merged with opportuni-
ties. In the case of an opportunity, there is not so
much a limitation to be removed as an advantage
to be exploited.

Research project: A coherent set of experiments
and studies necessary to accomplish a goal, which
is normally to remove one of the identified con-
straints. A research project may aim to develop a
technology or methodology and is often executed

by a group of researchers with different discipli-
nary backgrounds. Research projects are the
building blocks of the program and provide the
occasion for multidisciplinary integration. The
number of research projects in a program is nor-
mally limited to two or three projects per re-
searcher. At the level of program formulation, a
project is characterized by a goal, a set of research
activities, a timetable, an expected result, and an
estimate of time requirements by discipline. Once
a project is selected for implement- ation, it can be
described in more detail. Then, monitoring and
evaluation parameters should be defined, budgets
drawn up, and annual workloads planned.

Activity: A project is made up of activities—indi-
vidual experiments and studies that aim to gener-
ate part of the knowledge required to solve the
constraint being addressed. Normally the activi-
ties are monodisciplinary and are undertaken by
one researcher. A project normally has more than
two but less than eight activities.

Participants in program formulation should un-
derstand that a program is made up of projects,
that projects are composed of activities, and that
projects respond to constraints. Once they are
clear on this, they have the basic tools to contrib-
ute efficiently to discussions and decision making.
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PART
A Stepwise Procedure for Crafting a
Regional Research Program
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Detail of Step 1 of the Program Formulation Process, ‘Review of the Research Domain’

Rationale
Formulation of a coherent research plan requires a com-
prehensive overview of the region

Output
Written and oral presentation on the region and its devel-
opment objectives

Responsibility
Socioeconomist from program or a social sciences unit

Participants
A program committee prepares the information, which is
later discussed by a broad group of workshop participants

Information needs
Socioeconomic and biophysical variables about the region are collected, as well as descriptions of production and
resource management systems

Methods
Secondary data analysis, principally from statistical sources and earlier diagnostic work. This may be complemented
by rapid participatory appraisals on specific issues

Time and resources
Review should start roughly three months before first workshop. It will be a full-time job for the person responsible.
Additionally, a small budget to allow data collection may be required

1
Review of
research
domain

2
Constraints

analysis

4
Determination

of research
objectives

and strategy

5
Identification
of research

projects

6
Priority
setting

7
Human

resource
gap analysis

8
Recommen-
dations for

implementation

3
Evaluation
of existing

results

Workshop 1: Workshop 2: Workshop 3:

Source: Collion and Kissi, 1994, with modifications by the authors

2.1 Regional Review and Analysis of Regional
Development Objectives

Step 1 of the program formulation process is
the ‘review of the research domain’. For a re-

gional research program,  the domain is the re-
gion. Most participants in program planning will
have only a partial understanding of the region
and its problems. They may know certain munici-
palities much better than others, or certain activi-
ties (e.g., cropping or cattle production) better
than others. Although their personal knowledge
is key to an insightful research plan, it must be
put in perspective by a “cool” assessment of re-
gional characteristics.

A list of key variables that may be assembled in a
regional review is provided in box 4. As discussed
in Part 1, the boundaries of the region should by
now be clearly established.

The regional review also presents opportunity to
ensure that research is integrated with other de-
velopment activities. It may show, for example,

that local government wants to develop irrigation
in a set of municipalities. Or that the road system
is being upgraded, thereby creating opportunities
for marketable commodities. The review should
provide a wider context for analysis of specific
problems  to be identified later. For example, it
may identify drought or land-tenure systems as
key constraints to agricultural development, or
make it clear that diversification and adding
value are key development strategies of the min-
istry of agriculture.

Further, the regional review provides institutional
information. It may, for example, highlight the
impact of new legislation concerning markets or
land ownership. It may identify constraints in the
credit system. And it may analyze the institu-
tional setting, identifying potential collaborators
for agricultural research.
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The regional review is a key way to ensure that
opportunities aren’t overlooked. Most of the data
needed can be collected before the first workshop

by the program committee members. Information
may come from regional strategy papers, national
statistics, or other sources.

Analysis of regional development strategies

Regional development objectives and strategies
are often derived from national objectives. If the
region is a homogenous political unit, like a prov-
ince, regional objectives and strategies may al-
ready exist as part of a regional development
plan. In this case, they can be used directly in the
research planning exercise. Where the region con-
sists of several political units, the objectives and
strategies of each one should be compiled. This
may require some preparation.

If no regional development objectives and strate-
gies have been explicitly defined, a dialogue
within the planning group may be initiated to de-
fine them. The following checklist of national ob-
jectives, and how they can be translated into
regional development objectives, strategies, and

actions, may then be helpful (see also Boughton et
al. 1995):

■ Improving rural incomes. National develop-
ment objectives such as “improving rural in-
comes” are often translated into regional
strategies like agricultural intensification, di-
versification, enhanced postharvest process-
ing, or market liberalization.

■ Contributing to balance of payments. Contri-
butions to balance of payments may be ex-
pressed at the regional level in strategies to
focus extension services, credit facilities, or in-
put supply on export crops (existing or new),
or as strategies that aim to reduce input use.

■ Improving food security. At   the regional
level, food security objectives are often ad-
dressed by improving the potential yield  of

Box 4: Information to be collected in a regional review

Socioeconomic
Population size and rate of growth, possibly by ethnic group
Degree of urbanization and rate of urban growth
Income per capita and distribution, by income strata and sector
Contribution of region to national economy
Contribution of agriculture to regional economy
Relative importance of cropping, livestock, fisheries, forestry, and other subsectors
Employment situation, by sex and sector (primary, secondary, tertiary)
Farm size and distribution
Principal agricultural commodities and production systems
Land and water use
Possible target groups for agricultural research
Principal constraints on, and opportunities for, regional development

Biophysical
Geographic boundaries of the region
Area and topography
Soil types, plus water, forest, and wildlife resources
Climate
Vegetative cover

Institutional
Regional development objectives and strategies
Competency of regional government bodies
Funding availability for research and development at the regional level
Characterization of agricultural support services (credit, extension)
Market structure
Input availability and costs
Development projects
Development organizations (public agencies and NGOs)
Tenure arrangements
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staple foods, reducing production losses in
years with poor production conditions, devel-
oping better storage capacity, or improving
sales opportunities for a possible marketable
surplus. In regions with a land surplus, devel-
oping the frontier may also be identified as a
regional food security objective.

■ Improving living conditions of the poor. By
focusing development projects or infrastruc-
ture development on regions with many poor
people, an equity objective can be pursued.
The equity objective may also lead to nonre-
search solutions, such as employment pro-
grams (like food for work).

■ Managing natural resources. Sustainable
management of natural resources may trans-
late into reforestation projects, anti-erosion

legislation and enforcement, watershed man-
agement, and the establishment of nature re-
serves.

In the south of Benin, regional objectives had not
been clearly defined in a national development
plan. The research planning group thus formu-
lated the following regional development strate-
gies:

■ intensify agricultural production

■ generate employment in agriculture-related
activities

■ reduce degradation of the natural resource
base

A summary of the regional review for Benin’s
Central Region is presented in box 5.

2.2 Constraints Analysis

In step 2 of the program formulation exercise, a
broad-based group of research stakeholders

identifies the central constraints or problems fac-
ing the region’s sustainable agricultural develop-

Detail of Step 2 of the Program Formulation Process, ‘Constraints Analysis’

Rationale
Regional research programs should respond to problems
and opportunities clearly felt within the region

Output
Coherent set of principal constraints and their interactions,
as well as a definition of the central constraint to be ad-
dressed

Responsibility
Program leader and planning facilitator

Participants
Broad selection of research stakeholders. Special attention
should be paid to “nonresearch” partners, for example, farmers, other resource users, and development project
personnel

Information needs
Sector review upon which to base initial analysis, as well as the common judgment of participants to identify and re-
late constraints to agricultural development

Time and resources
Free brainstorming followed by construction of a constraints tree. The workshop should last one to one-and-a-half
days for all workshop participants. Time is spent partly in working groups

1
Review of
research
domain

2
Constraints

analysis

4
Determination

of research
objectives

and strategy

5
Identification
of research

projects

6
Priority
setting

7
Human

resource
gap analysis

8
Recommen-
dations for

implementation

3
Evaluation
of existing

results

Workshop 1: Workshop 2: Workshop 3:

Source: Collion and Kissi, 1994, with modifications by the authors
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ment and resource management. Much of this
work is accomplished at a workshop. There, the
participants construct a ‘constraints tree’, which
takes the form of a flowchart. All participants are
asked to write a statement of what they consider
to be the central constraint or problem facing the
region. The statements are then compared and
synthesized into one central constraint. Here are
three examples:

■ limited capacity to generate income with the
existing natural resource base

■ absence of sustainable and profitable farming
systems

■ low incomes among agricultural producers

The participants’ initial statements are used to
structure the top branches of the constraints tree.

Box 5: Summary of the regional review for Benin’s Central Region

Benin’s Central Region is made up of the municipalities
Ouèssè, Savalou, Banté, Djidja, Dassa, Glazoué, Savè,
Kétou, Aplahoué, Bassila, and the south of Tchaourou
(see map). It covers 15,215 square kilometers and repre-
sents a zone of transition from two rainy seasons to one.
As a result, there is a season of stable rainfall between
April and July and a season of unstable rainfall between
October and January. Average rainfall is 1100 millime-
ters, but may vary from year to year between 700 and
1400 millimeters. The average temperature is 27° Cel-
sius.

The region has a modestly undulating topography, with
some hilltops rising above the rest. Several soil types are
found, including ferralitic soil, black clay soils, and hydro-
morphous soils. All are losing their natural fertility. Some
2000 square kilometers are forested, much of it with
planted forests. Wildlife diversity has greatly suffered
over the years. Water resources are relatively abundant,
since the region is crossed by the Ouémé river and two of
its tributaries. Because of extensive slash and burn, the
Savannah-type vegetative cover that has dominated
most of the region is gradually disappearing. More and
more land is found in poorly recovering fallow systems.

The Central Region has a population of 400,000, divided
among three ethnic groups. Eighty-five percent is rural
and almost all depend on agriculture for their livelihood.
Rural population growth is minimal. Growth is concen-
trated in the urban centers, but also in the large cities of
the adjacent Southern Region. In turn, the region re-
ceives migrants from the densely populated rural areas in
the south of the country. The rural population is poor, with
incomes less than half the national average.

The region’s contribution to the national economy is basi-
cally through its agricultural production. Cotton production
should be singled out because the crop accounts for the
lion’s share of international trade earnings. Within the ag-
ricultural and natural resource management sector, crops
account for 72 percent, livestock for seven percent, and
forestry products for 21 percent of total value. Maize and
yam are the principal food crops.

Many of Benin’s farmers are women. At three hectares
per agricultural worker, there is ample land, but labor pro-
ductivity is low. The principal issue is not where to find
employment for people in agriculture but how to increase
productivity. In the existing land-tenure situation, it is diffi-
cult and most probably irrelevant to distinguish individual

farms and to calculate their size. Open-access land is still
very important and is often a source of conflict between
seminomadic cattle herders and farmers. Agricultural re-
search has to consider the village as the focus for crop
research and development activities, but livestock re-
search should target nomadic groups as well as villages.

Until recently, agricultural support services were largely
geared  to cotton production.  There  is an  unstructured
market, but nevertheless, price arbitration is very effi-
cient.

Several development projects are active in the region, in-
itiated by the regional agricultural office or by NGOs and
bilateral donors. The key objective expressed is to exploit
the region’s large agricultural potential in a sustainable
manner. Industrial and urban development do not yet
play a major role in the region. A more complete descrip-
tion of the region appears in the Plan Directeur de la Re-
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Sud Tchaourou
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Guide to Program Planning and Priority Setting

22



Working groups are then formed, each to develop
one of the top “branches” further. Slowly a chain
of causality is built. At each stage participants ask
themselves what are the causes of a particular
constraint, then, what is causing the causes of the
constraint, and so on. Finally, they have broken
down the central constraint into problems that are
concrete enough to be translated into unambigu-
ous objectives for a research or development pro-
ject (e.g., inappropriate fertilization or absence of
a road). Constraints identified may also be com-
pletely exogenous (e.g., falling world market
prices). Once the working groups have finalized
their branches the whole constraints tree is assem-
bled and checked for internal logic and consis-
tency.

The same constraints often appear at different
places in the overall tree or are associated with
different causes and effects. By checking the con-
sistency of the tree, some of the duplicates can be
removed, though some will remain simply be-
cause one problem may have many effects. This is
a reflection of the highly complex and integrated

nature of agriculture and natural resource man-
agement.

The use of a constraints tree promotes an inte-
grated perspective   on the region’s problems.
However, analysis using such a flowchart is not a
full substitute for systems analysis because it con-
centrates only on constraints and not on other in-
teractions. But because it maps out
cause-and-effect relationships, the tree serves as a
“constraint cross section” of the region’s agricul-
tural and natural resource management system.

For further details on how to develop a con-
straints tree, see Collion and Kissi (1994) or GTZ
(1988).

The first constraints tree in box 6 shows the high-
est levels of constraints identified for Benin’s Cen-
tral Region. Below, the branch on ‘poor
management of production systems’ is further de-
veloped. The constraints at the lowest level of the
constraints tree are shaded.

Categories of constraints

Constraints on the sustainable development of a
region’s agriculture and on the management of its
natural resources generally fall into six categories:

Degradation of natural resources. That is, water,
soil, vegetative cover, plant genetic base, and
wildlife due to production practices and the so-
ciocultural milieu.

Land management. As it relates to type of exploi-
tation, land-tenure policy, water control, crop-
ping, livestock rearing, fishing, forestry practices,
empowerment of local people, and the influence
of cultural traditions on people’s behavior.

Production systems. In relation to species, varie-
ties, and breeds; crop pests; contagious animal
diseases; cropping, herding, fishing, and forestry
practices; and processing and marketing of prod-
ucts.

Integration of production systems. Specifically,
poor integration of crops and livestock either
within a single farming operation or among dif-
ferent types of farms, the lack of interaction be-
tween perennial and annual crops and among
annual crops, poor links between components of
the regional agricultural system.

Organization of commodity subsectors. Related
to the problems of poorly developed markets and
insufficient information on market conditions,
storage facilities, and the availability of  quality
seed.

Integration of agriculture within regional socio-
economic institutions. This constraint category
includes problems related to credit, farmer or-
ganizations, coordination of various development
agents, input supply, and the role of women in re-
gional agricultural development.

Many of the problems within these categories
can’t be solved through agricultural research.
They depend on other development initiatives,
such as creating infrastructure or improving
credit, input supplies, education, and health serv-
ices. There may actually be more nonresearchable
constraints than researchable ones, which under-
lines the close connections between research and
development at the regional level. Box 7 lists the
nonresearchable constraints for livestock produc-
tion and subsector development identified in the
research plan for Benin’s Central Region.

It is important to share such information with all
parties able to address the constraints. Many such
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Box 6: Portions of the constraints tree developed for Benin’s Central Region research program

In the analysis of Benin’s Central Region, two principal constraints were identified as underlying the central constraint
of low income. These are low profitability of agricultural activities and natural resource degradation. The low profitability
problem was, in turn, attributed to poorly developed commodity subsectors, low crop productivity, and low livestock and
fisheries productivity. Similarly, natural resource degradation was attributed to poor management of natural resources
and poor management and integration of production systems. The underlying causes of poor management of produc-
tion systems are developed below. Lowest level constraints are those in the shaded boxes below.

Poor management
of production

systems

Poor management
of soil fertility

Improper crop rotation

Low usage of mineral
fertilizers

Low usage of improved
varieties

Lack of agricultural
knowledge

Land availability not
properly taken
advantage of

Recommended input
levels not adhered to

Poor rainfall
distribution

Animal traction
equipment not

profitable

Low usage of organic
fertilizers

Lack of training and
information on

organic fertilizer
technology

Lack of awareness of
the benefits of

organic fertilizer
management

Lack of information
on optimization of

animal traction
equipment

Lack of varieties
adapted to

rainfall patterns

High cost of
chemical fertilizers

Lack of adapted
varieties

Cropping schedule not
geared to rainfall

patterns

Lack of credit

Lack of credit Weak network for
collecting agricultural

data

Production factors
not optimized

Poor management
of water

Surface-water
catchment methods

not in use

Straw mulching
not practiced

Improper planting
density

Furrowing not
practiced

Absence of cropping
methods that conserve

rainwater

No irrigation or
water-reserve

policies in place

Low income

Low profitability of
agricultural activities

Natural resource
degradation

Poor integration of
production systems

Poor management
of production

systems

Poorly developed
commodity
subsectors

Low livestock and
fisheries productivity

Low crop
productivity

Poor management
of natural resources

Poor management
and integration of

production systems

people will be among the invited participants in
program planning exercise. For nonresearchable
constraints that concern the work of institutions
not represented in the exercise, the program
leader should take the initiative to communicate

the information to them afterwards. This will help
them  to improve their own  development  plans
and, by extension, will improve the prospects for
a successful research program.
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Exploiting regional potential

Research programs should not only aim to re-
move constraints, even though this is a safe way
to ensure impact. They should also exploit oppor-
tunities that arise from specific advantages or un-
derutilized potential enjoyed by the region. These
advantages fall into several categories:

Geographic location. Proximity to seaports, air-
ports, road networks, or navigable waterways
that can be used for trade.

Physical environment. Sufficient and regular
rainfall, warm temperatures, moderate humidity,
good weather, even terrain (flat or not too hilly).

Natural resources. Fertile, deep, and homoge-
nous soil; abundant and diverse vegetative cover;
water resources such as rivers, streams, a shallow
water table or a good quality of water; the pres-
ence of useful ecotypes.

Human resources. Young population, satisfactory
employment rate, good level of technical exper-
tise among farmers, large and qualified work-
force.

Organization and administration. A high degree
of organization among professions,  strong inte-
gration of the region’s various economic activi-
ties, and good production support services such
as credit, research, and extension.

Opportunities may be included in the constraints
tree by expressing them in negative form. If, for
instance, the presence of an international airport
would allow for the export of vegetables and this
is not done at present, the constraint may be for-
mulated as “limited recognition of export possi-
bilities.”

Box 7: A selection of nonresearchable constraints for Benin’s Central Region

Constraints related to low livestock productivity
inadequacy of watering stations during the dry season
lack of demarcation of natural pasture land zones
animal health not monitored by farmers
distribution and use of pharmaceutical and veterinary products that are fake, expired, or ineffective
veterinary products inappropriately packaged for village conditions
livestock producers’ lack of information
low investment by livestock producers in their operations
low availability of immediately useful technologies

Constraints related to the underdevelopment of commodity subsectors
lack of confidence in formal credit institutions
production based on usury
use of loan money to cover religious expenses or for purchases that enhance prestige
vagaries of the weather
lack of credit to grow crops other than cotton and lack of means for ensuring regular supply of maize seed
no competition among agricultural credit institutions
lack of information on the use of maize seed
improved technology not available locally for postharvest storage of crops
lack of access to marketing information
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Detail of Step 3 of the Program Formulation Process, ‘Evaluation of Existing Results ’

Rationale
Efficient research programs do not inadvertently repeat re-
search already done within the country or elsewhere

Output
Documents that help the program committee properly de-
fine the scope of research projects and avoid duplication of
past work

Responsibility
Program committee member with background in agronomy

Participants
Researchers who belong to regional program or collabo-
rate with it

Information needs
Annual reports and research publications concerning the region or comparable regions

Methods
Bibliographic review, interviews with extension staff and farmers and data from research management information
systems (e.g., INFORM)

Time and resources
Review should be started roughly three months before the first planning workshop. It will occupy most of assigned
persons’ time

1
Review of
research
domain

2
Constraints

analysis

4
Determination

of research
objectives

and strategy

5
Identification
of research

projects

6
Priority
setting

7
Human

resource
gap analysis

8
Recommen-
dations for

implementation

3
Evaluation
of existing

results

Workshop 1: Workshop 2: Workshop 3:

Source: Collion and Kissi, 1994, with modifications by the authors

2.3 Evaluation of Existing Research Results

The evaluation of existing research results,
step 3 of program formulation, builds an in-

ventory of technological progress already
achieved and applicable to the region. It identifies
research results already transferred or ready to be
transferred, preliminary results in need of further
testing, and  partial results requiring further in-
vestigation. It also takes note of problems not yet
researched. The review paves the way for new re-
search projects to begin at the most advantageous
point by taking account of previous knowledge.
At the same time, it helps weed out projects
which, in fact, are duplications of work already
done.

The review looks at the past work not only of the
program and the institute, but also of other re-
search programs covering similar areas and prob-
lems. Computerized searches help identify results
both internal and external to the national research
system.

For internal results, the research institute’s man-
agement information system should be consulted
where one exists. Systems like INFORM, devel-
oped by ISNAR, provide data on research objec-
tives, approaches, and results. They are a
powerful tool for avoiding duplication in research
projects (Vernon, 1995).

External searches are also important. As computer
access improves, searches of international infor-
mation bases are becoming the norm for research.
Since regional research programs usually face a
wide range of constraints, the external review is
particularly important. It may find that identified
research issues have already been successfully ad-
dressed elsewhere.

But the research review poses a potential timing
conflict. On the one hand—and this needs empha-
sizing—the review can only be completed once
the constraints have been laid out. This is because
the constraints analysis pinpoints those research
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themes for which previous research results need
to be compiled. On the other hand, because the re-
search review is a lengthy process, the interests of
the overall program formulation are served if the
review is conducted beforehand. In  this case  it
must anticipate as many constraints as possible.
The conflict can be resolved by doing a second re-
search review, after the first programming work-
shop, to cover those constraints not anticipated in
the review conducted prior to the workshop.

The pool of past research results and knowledge
varies from country to country and, within a
country, from one region to another. In most de-
veloping countries,  it is  small because little re-
search has been done or because the results have
not be archived. Available results are most often
sectoral in nature and concerned more with cash
crops than food crops. There are usually few re-
sults in the area of natural resource management
as well. This reflects what has, in the past, been
the fundamental aim of research in most develop-
ing countries: to increase crop productivity, espe-
cially for export crops, without much worrying
about management of natural resources. Further-
more, the emphasis has been on varietal improve-
ment and plant protection. There are exceptions,
of course. Early on some countries built national
research systems with the explicit goal of promot-
ing sustainable agricultural development.

By way of example, Box 8 highlights some of Be-
nin’s past research results in the area of natural re-
source management.

It should be noted that, at this level of planning,
such results are to be presented as a synthesis.
They are examined in more detail later, during the
formulation of research projects.

Sometimes research results that could eliminate a
constraint have already been obtained in another
region of the country or abroad in agroecological
conditions similar to those of the region con-
cerned. In such cases, regional research programs
are called on to formulate projects to confirm or
adapt these results. But identifying such results
requires complete familiarity with the state of
both national and international research. This
points to the necessity of involving people fully
informed of the latest innovations in the planning
process, be they national or foreign resource per-
sons.

Experience shows that analysis of the existing
pool of research results, while it is a pivotal step
in planning, doesn’t always elicit the interest it
deserves. It is wrongly neglected and, most often,
incomplete and limited to the specialization of the
person assigned to conduct it. For this reason we
recommend entrusting this detailed work of col-
lection and analysis to a multidisciplinary team of
motivated, veteran researchers under the leader-
ship of one of the members of the program com-
mittee. In any case, the first stage of the review
should be ready for discussion and validation at
the first planning workshop, in the presence of
farmers and development authorities.

Box 8: An overview of results from past NRM research in Benin

Soil fertility
❖ Ferralitic and ferruginous soils: Progressive degradation of these soils’ chemical fertility has been demon-

strated—lowered pH, reduction of organic matter, low content of exchangeable bases, and N, P, and K deficien-
cies.

❖ A “sandwich” composting method that uses crop and fallow residues, as well as industrial wastes, has been devel-
oped. It yields sufficiently decomposed matter in 90 days.

❖ Anaerobic composting accompanied by biogas production has been largely mastered.
❖ Use of natural phosphates: At 50 percent acidification, yields on ferruginous soils are very close to those obtained

with ordinary phosphate.

Soil conservation
❖ On ferralitic soils, runoff reaches 60-80 percent and erosion causes soil losses of 20-30 tons per hectare per year.

On the edges of plateaux with ferralitic soils where slope exceeds four percent, losses reach 70-80 tons per year.

Conservation and promotion of woody plant resources
❖ Fast-growing species have been selected for each soil type.
❖ The required periods of growth in bags in the tree nursery have been determined for the main species.
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Detail of Step 4 of the Program Formulation Process, ‘Defining Research Objectives and Strategy ’

Rationale
The research program must focus on unambiguous objec-
tives. Its projects, in turn, must respond to identified con-
straints

Output
Consensus on overall program direction and on objectives
to be addressed to solve identified constraints

Responsibility
Program leader supported by facilitator

Participants
All workshop participants in close interaction with scien-
tists and others to ensure relevant, feasible objectives

Information needs
Regional review, constraints analysis, and past research review

Methods
Discussion in plenary workshop and working groups

Time and resources
Between half and one day

1
Review of
research
domain

2
Constraints

analysis

4
Determination

of research
objectives

and strategy

5
Identification
of research

projects

6
Priority
setting

7
Human

resource
gap analysis

8
Recommen-
dations for

implementation

3
Evaluation
of existing

results

Workshop 1: Workshop 2: Workshop 3:

Source: Collion and Kissi, 1994, with modifications by the authors

2.4 Defining Research Objectives and Strategy

Step 4 of program formulation, defining re-
search objectives and strategies for the re-

gional program, is a highly synthetic step.
Information from steps 1, 2, and 3 is combined.
Use of the results of the regional domain review
and constraints analysis ensure that program ob-
jectives are relevant. Information from the review
of past research helps guarantee feasibility of ac-
tivities and prevent duplication of research effort.

In earlier days it was recommended that the re-
searchers take exclusive responsibility for setting
objectives. We find, though, that for a regional
program, which is meant to involve users directly,
research objectives are best defined jointly by re-
searchers and users. While researchers assess ap-
proaches on their scientific merit, users and other
stakeholders may assess them on their adoption
potential.

Consider the example of research on bollworm, a
pest that causes major damage to cotton. The re-
search objective corresponding to this problem
may be formulated in many ways: to develop re-

sistant varieties, to identify an effective pesticide,
to develop an integrated pest management (IPM)
scheme, or to search for a biological enemy. Re-
searchers may limit the range of research objec-
tives by arguing that genetic resistance to the pest
has never  been found. Other stakeholders may
similarly limit the range by pointing out the prob-
lems encountered in using IPM techniques on
scattered plots. The group may thus agree that the
objective should be to identify a chemical control
agent (in the short run) and a biological enemy (in
the long run).

Once a research objective is set, project titles can
be formulated almost immediately. For example,
if the objective is to identify a chemical control
agent, the project may be called “evaluation  of
pesticides for controlling bollworm damage”.
Thus, defining research approaches and strategies
follows directly and logically from setting re-
search objectives.

As shown in this example, one constraint doesn’t
necessarily  result  in  a single research objective.
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Several objectives may be formulated, reflecting
the complexity of the constraint or the uncertainty
of finding a solution using a particular approach.
By defining several objectives, the strategy on
how to tackle a certain constraint is further re-
fined.

Research objectives should be defined with par-
ticular care for the constraints at the bottom and
top of the constraints tree (formulated during step
2). The highest level objective is the binding ele-
ment of the program. It gives a sense of direction
and strategy to program members, both in formu-
lating the program and in executing it.

The research objectives formulated to correspond
to constraints at the bottom of the tree are closely
tied to possible research responses. They are the
starting point for designing research projects, the
building blocks of the research program.

Specific research objectives can be formulated
only for researchable constraints. For nonre-
searchable constraints, complementary develop-
ment measures may be formulated, but these are
not addressed in the research program. Box 9
shows the link between researchable constraints,
research objectives, and proposed research project
titles for selected constraints in  Benin’s  Central
Region. Box 10 presents a selection of suggested
complementary development measures.

Box 9: Selected researchable constraints, research objectives and proposed project titles
for Benin’s Central Region

Low crop productivity
Researchable constraint: Shifting cultivation of yam damages environment
Research objective: Develop yam production systems that preserve environment
Research projects: Develop a yam-based production system that preserves soil fertility and environment; develop
manure mix for yam that doesn’t affect tubers’ eating characteristics; develop productive combination of yam and
tree species

Low livestock productivity
Researchable constraint: Low productivity of natural pasture land during dry season
Research objective: Improve pasture land productivity during dry season
Research projects: Enhance natural pasture land through use of leguminous shrubs; develop natural pasture man-
agement techniques

Poorly developed commodity subsectors
Researchable constraint: Credit not matched to financing requirements
Research objective: Adapt credit to financing requirements
Research project: Study financing requirements and credit supply over time

Poor management of natural resources
Researchable constraint: Lack of knowledge about lumber species
Research objective: Achieve expertise in silviculture for most important local lumber species (Isoberlinia, Afzelia,
Anogeissus)
Research projects: Develop seedling multiplication techniques for lumber species, study of planting methods and
tree growth

Poor management of production systems
Researchable constraint: Absence of cropping methods that help conserve rainwater
Research objective: Develop cropping methods wherein plants make better use of soil moisture
Research project: Use agronomic measures to conserve soil moisture

Box 10: Selected complementary development measures, by constraint, for Benin’s Central Region

Low livestock productivity
Nonresearchable constraint: Lack of demarcation of natural pasture zones
Complementary development measure: Improve land use regulation

Poorly developed commodity subsectors
Nonresearchable constraint: Lack of confidence in formal credit institutions
Complementary development measure: Improve targeting and sensitization of farmers. Improve structure of institu-
tions to bring them closer to farmers
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2.5 Identifying Research Projects

Detail of Step 5 of the Program Formulation Process, ‘Identification of Research Projects ’

Rationale
To attain defined research objectives, research projects
need to be specified

Output
List of research projects with their objective, correspond-
ing constraint, project activities, and required human re-
sources

Responsibility
Program leader supported by the program committee

Participants
Researchers associated with the program

Information needs
Research methodologies and, if possible, data on human resource requirements from earlier projects

Methods
Review of earlier projects, for example, through a management information system such as INFORM and consult-
ation with possible collaborators

Time and resources
Up to two months

1
Review of
research
domain

2
Constraints

analysis

4
Determination

of research
objectives

and strategy

5
Identification
of research

projects

6
Priority
setting

7
Human

resource
gap analysis

8
Recommen-
dations for

implementation

3
Evaluation
of existing

results

Workshop 1: Workshop 2: Workshop 3:

Source: Collion and Kissi, 1994, with modifications by the authors

Identification of research projects is step 5 in the
research program formulation process. Re-

search projects follow from the constraints al-
ready identified. Each project consists of a
coherent set of research activities. Every activity is
required to attain the research objective; one can-
not be removed without jeopardizing the project’s
success. At this stage, research projects don’t need
to be spelled out in great detail, but their overall
shape should be determined. This takes the form
of a title, the constraint to be addressed, the re-
search objective, the component activities, the re-
quired human resources, and the location and
duration of the project.

Research projects normally correspond to the con-
straints and objectives identified at the lowest
level of the constraints tree. Occasionally a con-
straint at a higher level may be identified as the
starting point for a research project. This occurs in
cases where it is clear that all underlying  con-
straints must be simultaneously removed if re-
search is to successfully meet its objectives.

Research projects often involve various disci-
plines, but are made up of activities, each of
which is normally undertaken by scientists from
one discipline. Once the research project activities
are defined, the time required of the different dis-
ciplines for each activity can be estimated. This is
most easily done in terms of months of researcher
time per year. In addition, the duration of the pro-
ject (in number of years) has to be assessed.

When the time requirements per discipline
change considerably during the course of the
project, another approach can be followed. Then it
is best to assess for each activity the number of
years required and the  number of months that
need to be spent in each year. In this manner, a
profile of time allocations across the length of the
project can be established.

Time is most easily estimated in actual months of
research time, but it should be recognized that a
person will not spend 12 months per year on re-
search. Even a person with a full-time research
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dedication spends time maintaining skills and
knowledge, participates in conferences, has ad-
ministrative duties, and takes vacation. Rarely
will people spend more than eight months per
year effectively on research projects.

Time is, of course, not the only cost of research
projects, but on average it provides a high correla-
tion with the actual total costs of a project for two
reasons. First, the cost of human resources makes
up the lion’s  share  of most research  institution
budgets (Brush, 1996). Second, many of the opera-
tional costs (e.g., transport, fertilizers) are linked
with the time commitment that researchers  are
making. For these reasons, at this stage of project
identification, using approximations of human re-
source requirements to estimate total project costs
is acceptable.

The program’s research staff is normally responsi-
ble for formulating projects. In the first workshop,
they may come up with preliminary project titles.
But laying out project activities and estimating

the required human resources are tasks best done
after the workshop. Between the first and second
workshops researchers may need up to   two
months to identify research projects in sufficient
detail. The time is needed mainly to conclude bib-
liographic studies, reliably estimate the time
frame of projects, and consult with potential col-
laborators.

Identifying research projects and their key pa-
rameters certainly isn’t easy. Researchers tend to
underestimate the time needed for successful
completion of a project and overestimate the re-
sults that can be achieved. These weaknesses in
judgment can be mitigated by consulting data on
earlier projects as they become available in man-
agement information systems (Vernon, 1995).
Projects documented in the data base will obvi-
ously be somewhat different from the ones being
planned. But they may give a good idea of the
time needed for various types of experiments and
other activities.

Classifying research projects

Research projects can be usefully divided into two
categories. Most fall under the heading of “techni-
cal”, that is, they resolve a constraint to increased
production or improved resource management.
Once the results of such projects are dissemi-
nated, they should have a direct impact on the re-
gion. The second category is “support” projects.
These eliminate scientific constraints to the pro-
gress of technical projects, thereby improving the
overall effectiveness of the research effort. For ex-
ample, without a proper assessment of the loca-
tion and gravity of soil degradation, it may be
impossible to make progress in other types of
NRM research projects.

Another way to classify research projects is by
their expected benefits. Some projects will have
only one type of benefit. They may influence
cropping, livestock, water management, forestry,
or soil quality, but never more than one of those.
These can be referred to as “focused” projects.
Other projects may have an impact on several di-
mensions. Agroforestry work, for example, often
affects cropping, forestry, and soil quality. Such re-
search efforts can be referred to as ”integrated”
projects. These surpass traditional research
boundaries and are a distinctive feature of re-
gional programs. Integrated projects are the glue
of regional programs, allowing them to handle

the complex problems that arise in the context of
resource use at the regional level. In Benin’s re-
gional research programs, integrated projects
make up 36 percent of projects identified for the
Central Region, 25  percent in the  Southern  Re-
gion, and 37 percent in the Northern Region. Box
11 lists a number of integrated projects identifies
for Benin’s Central Region.

Project screening, transfer, and removal

As we saw in step 2 of program formulation, agri-
cultural and NRM constraints in a region and
their relationships can be highly complex. So it’s
understandable that the same constraint may be
identified at two or more places in the constraints
tree or that similar research projects may be iden-
tified by different researchers. “Screening” refers
to the elimination of unnecessary project duplica-
tion within the program and other programs.
Management information systems, which com-
bine information on all projects in the institution,
may be used as a source for checking for duplica-
tion across programs.

It may  also happen  that some of the proposed
projects are more suited to research programs
other than the regional one—whether they be
commodity, disciplinary, or production-factor
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programs. Passing such projects to those pro-
grams better suited to deal with them is referred
to as “transfer.”

Finally, in the creative atmosphere of research
project identification, some researchers may pro-
pose projects that, in fact, don’t require research at
all, but only extension, credit, or input support.
“Removal” is the identification and elimination of
these types of projects.

The screening, transfer, and removal procedure
differs from priority setting (step 6 in the program
formulation process) in that it analyzes projects
purely on their technical merit. If technical con-
tent does not justify the duplication of a project or
its presence within the regional research program,
the project is removed from the program or
shifted to a more appropriate one. It can therefore
be assumed that in step 6, all the proposed pro-
jects are appropriate for the regional program

Project title Activity Subsector Human resource requirements
in first three years

Development of
method for

Development of
improved

adapted to
different types of
terrain

Development of
efficient methods of

Development of
agronomically feasible

Development of
methods for

Development of

methods

Development of
productive

Development of
methods for

Development of
methods for using

Introduction of

bush
fire control

anti-erosion
methods

fallow management

crop rotation system

soil
moisture
conservation

low-
cost fertilization

combinations of yam
and tree species

managing natural
pasture land

agroindustrial
by-products and
crop residues in
animal feed

forage species in
crop rotations

Diagnose indigenous methods for bush fire control
Screen species for use as “green” firebreaks
Experiment with setting fire during different periods

Take inventory of different types of erosion
Diagnose traditional anti-erosion methods
Screen shrubby and herbaceous species for use in
erosion control
Conduct comparative study of mechanical methods
of erosion control

Develope techniques for enhancing natural fallow land
Develope different techniques for shrub-based fallow
Develope ways to recycle animal manure and crop
residues to fertilizer soil

Diagnose traditional crop rotation systems
Identify best cropping practices
Develop optimal rotation systems

Compare various soil cultivation practices that allow for
better use of moisture
Compare soil-cover practices that allow for better use of
moisture

Characterize soils
Establish nutrient budgets for specific crops
Establish fertilizer formulas according to crop and zone
Develope appropriate mixes of organic and mineral
fertilizers

Screen tree species that can serve as living stakes
for yam

Study resistance of pasture forage species to trampling
Study stocking potential of natural pastures
Develop an appropriate schedule for pasture
exploitation (periods for grazing, hay making and silaging)

Compile an inventory of locally available agro-industrial
and food processing by-products
Develop methods for storage and preservation of
by-products
Develop methods for use of by-products in animal feed

Test the performance of forage species in the region
Develop pasture-establishment methods compatible
with regional production systems

Forestry
Soil quality

Forestry
Soil quality

Forestry
Soil quality

Soil quality
Crops

Soil quality
Crops

Soil quality
Crops

Forestry
Crops

Soil quality
Livestock

Crops
Livestock

Soil quality
Crops
Livestock

Forester: 7 months
Soil scientists: 4 months
Socioeconomist: 3 months
Total: 14 months

Soil scientists: 8 months
Socioeconomist: 1 month
Agroforester: 4 months
Total: 13 months

Agroforester: 3 months
Zootechnician: 3 months
Agronomist: 7 months
Total: 13 months

Socioeconomist: 1 month
Agronomist: 7 months
Total: 8 months

Soil scientist: 3 months
Agronomist: 7 months
Total: 10 months

Soil scientist: 9 months
Agronomist: 9 months
Total: 18 months

Agronomist: 3 months
Total: 3 months

Pasture scientist: 10 months
Total: 10 months

Zootechnician: 6 months
Nutritionist: 3 months
Total: 9 months

Pasture scientist: 4 months
Agronomist: 3 months
Total: 7 months

Box 11: Integrated research projects for Benin’s Central Region

Project title Activity Subsector Human resource requirements
in first three years

Development of
method for

Development of
improved

adapted to
different types of
terrain

Development of
efficient methods of

Development of
agronomically feasible

Development of
methods for

Development of

methods

Development of
productive

Development of
methods for

Development of
methods for using

Introduction of

bush
fire control

anti-erosion
methods

fallow management

crop rotation system

soil
moisture
conservation

low-
cost fertilization

combinations of yam
and tree species

managing natural
pasture land

agroindustrial
by-products and
crop residues in
animal feed

forage species in
crop rotations

Diagnose indigenous methods for bush fire control
Screen species for use as “green” firebreaks
Experiment with setting fire during different periods

Take inventory of different types of erosion
Diagnose traditional anti-erosion methods
Screen shrubby and herbaceous species for use in
erosion control
Conduct comparative study of mechanical methods
of erosion control

Develope techniques for enhancing natural fallow land
Develope different techniques for shrub-based fallow
Develope ways to recycle animal manure and crop
residues to fertilizer soil

Diagnose traditional crop rotation systems
Identify best cropping practices
Develop optimal rotation systems

Compare various soil cultivation practices that allow for
better use of moisture
Compare soil-cover practices that allow for better use of
moisture

Characterize soils
Establish nutrient budgets for specific crops
Establish fertilizer formulas according to crop and zone
Develope appropriate mixes of organic and mineral
fertilizers

Screen tree species that can serve as living stakes
for yam

Study resistance of pasture forage species to trampling
Study stocking potential of natural pastures
Develop an appropriate schedule for pasture
exploitation (periods for grazing, hay making and silaging)

Compile an inventory of locally available agro-industrial
and food processing by-products
Develop methods for storage and preservation of
by-products
Develop methods for use of by-products in animal feed

Test the performance of forage species in the region
Develop pasture-establishment methods compatible
with regional production systems

Forestry
Soil quality

Forestry
Soil quality

Forestry
Soil quality

Soil quality
Crops

Soil quality
Crops

Soil quality
Crops

Forestry
Crops

Soil quality
Livestock

Crops
Livestock

Soil quality
Crops
Livestock

Forester: 7 months
Soil scientists: 4 months
Socioeconomist: 3 months
Total: 14 months

Soil scientists: 8 months
Socioeconomist: 1 month
Agroforester: 4 months
Total: 13 months

Agroforester: 3 months
Zootechnician: 3 months
Agronomist: 7 months
Total: 13 months

Socioeconomist: 1 month
Agronomist: 7 months
Total: 8 months

Soil scientist: 3 months
Agronomist: 7 months
Total: 10 months

Soil scientist: 9 months
Agronomist: 9 months
Total: 18 months

Agronomist: 3 months
Total: 3 months

Pasture scientist: 10 months
Total: 10 months

Zootechnician: 6 months
Nutritionist: 3 months
Total: 9 months

Pasture scientist: 4 months
Agronomist: 3 months
Total: 7 months
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from a technical standpoint. They can then be
analyzed on their expected benefits.

In Benin, the screening, transfer, and removal pro-
cedure resulted in a major streamlining of the
projects identified for the regional research pro-
grams. In the   Central   Region’s   program the
number of projects fell from 90 to 48, in the South-

ern Region from 110 to 53, and in the Northern
Region program from 125 to 67. The procedure is
the responsibility of the program committee,
headed by the program leader. The representative
of the planning unit should collaborate inten-
sively with the program committee to ensure that
projects to be transferred to another program are
actually being considered there.
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Detail of Step 6 of the Program Formulation Process, ‘Priority Setting ’

Rationale
Finite resources available to the program usually means
that only a limited number of the identified research pro-
jects can be implemented

Output
A list of projects ranked from highest to lowest priority

Responsibility
Socioeconomist supported by the program leader and a
facilitator

Participants
All workshop participants

Information needs
Economic data on agricultural production and resource values plus information on potential spread of tech-
nology and adoption behavior

Methods
Simplified cost-benefit analysis, trend analysis, and natural resource valuation

Time and resources
One month to prepare background information and one to one-and-a-half days during the second workshop

1
Review of
research
domain

2
Constraints

analysis

4
Determination

of research
objectives

and strategy

5
Identification
of research

projects

6
Priority
setting

7
Human

resource
gap analysis

8
Recommen-
dations for

implementation

3
Evaluation
of existing

results

Workshop 1: Workshop 2: Workshop 3:

Source: Collion and Kissi, 1994, with modifications by the authors

2.6 Choosing Priority Research Projects

Invariably, more research projects are identified
than can be implemented with the available re-

sources. Hard decisions must therefore be made
about the relative importance of projects.

Step 6 in the program formulation process is pri-
ority setting. Here, the analytical approach of
steps 1, 2, and 3 and the creative approach of
steps 4 and 5 are confronted with the managerial
imperative to ground the overall  programming
process in reality. Projects can be ranked using a
number of methodologies. In these guidelines, we
use a scoring method to decide which projects to
implement first and which to put off until later if
additional resources are found.

Choosing priority projects for a regional program
is complicated by the fact that the different re-
search projects may provide different kinds of
benefits. For example, it’s not easy to compare a
project for improving natural pastures with one
for eliminating sorghum losses due to a pest, or
with one for reducing erosion through agrofore-
stry techniques.

In commodity research programs, all projects ulti-
mately aim to increase commodity subsector prof-
itability. Comparison of projects is
straightforward because the relative benefit is a
sufficient criterion for evaluation. If project “A”
contributes more to maize productivity, and
hence to profitability, than project “B”, it’s not im-
portant for the purpose of comparison to know
the absolute values of the expected benefits.

In regional research programs, the situation is dif-
ferent. Projects may contribute to the profitability
of the cereal subsector, or to the value of dairy
production, or to the quality of soils. Therefore, as
reasoned by Springer-Heinze (1994), comparing
the likely benefits of different projects requires a
more elaborate method. The priority-setting pro-
cedure presented here allows comparisons of the
different types of benefits that could be attained
through research projects. The procedure com-
bines elements of a number of priority-setting ap-
proaches (multiple criteria, cost-benefit analysis,
research production functions) with production
and natural resource valuation techniques. For
further description of priority-setting methods,
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readers are referred to Alston, Norton, and
Pardey (1995) and Contant and Bottomly (1988).

Other procedures, of course, may be used than
the one presented in this chapter. The choice de-
pends largely on the time and data available and
on the economics skills of the program commit-
tee. If time allows, a team of economists could
theoretically develop analytical models for esti-
mating the specific benefits of each and every re-
search project proposed for the regional program.
This might be to great advantage. But, in practice,
such an all-encompassing procedure would be ex-
tremely data intensive and could take years given
the number of projects normally considered in a
program formulation exercise. Just as bad, such
an approach would probably be so complex as to
be unintelligible to outsiders, who would lose
sight of why one research project might be chosen
over another. Alternatively, a simple assessment
on a few key criteria can be used. This approach is

rather straightforward but often confirms rather
than challenges the established thinking about the
problems of the region. Readers who would want
to set priorities by using a few key criteria with-
out an economic evaluation framework should
consult Tripp and Woolley (1989).

The priority-setting challenge, then, is to use an
approach that effectively deals with the different
types of benefits coming from a variety of re-
gional research projects, but that can also be ap-
plied relatively quickly. The method presented
here requires a modest amount of data collection,
manipulation, and interpretation, and allows all
projects to be evaluated using the same methodol-
ogy. We first explain the methodological back-
ground of the approach and guide you through
its application. Then, in the final section of this
chapter, we discuss how the method can be feasi-
bly applied in the context  of a planning work-
shop.

A methodological framework for priority setting

The basic mathematics of the methodology for
setting regional research priorities have been
adapted from the approach developed by Collion
and Kissi (1994) for commodity programs. In their
approach, a project score is calculated as follows:

Ni = (V × pi × si × ai) / Ci (1)

where

Ni = the score for project i.

V = the total potential impact of the research pro-
gram on improving the value added to the sub-
sector under consideration (e.g., cotton).

pi = the contribution of research project i to realiz-
ing V. This can also be expressed as the relative
severity of the constraint that the project ad-
dresses. The sum of p for all projects is one.

si = the chance of success of research project i (be-
tween zero and one).

ai = the expected rate of adoption of the results
forthcoming from project i if it is successfully
completed (between zero and one).

Ci = the cost of project i (normally approximated
by the required researcher time).

Projects that receive the highest scores have the
highest priority for implementation. The equation
admittedly suffers from several theoretical short-
comings, the main ones being that time lags in the
generation and diffusion of new technologies are
not sufficiently accounted for and cost estimates
have been greatly simplified (see Collion and
Kissi, 1994). However, the formula has been suc-
cessfully applied in numerous planning exercises.
The high level of stakeholder participation,
mechanisms for fine-tuning participants’ judg-
ments and assumptions, and the transparency of
the results compensate largely for the theoretical
shortcomings.

The adaptation of this priority-setting approach
to regional program planning is based on three
considerations which bear repeating:

1. Research projects in a regional program may
contribute to different types of benefits and
objectives. To account for such differences be-
tween projects, the priority-setting approach
has to distinguish between various benefit di-
mensions, such as the benefits of increased
crop productivity, the benefits of increased
livestock productivity, the benefits of im-
proved soil quality, and so on.

2. Because one project may contribute to one
benefit dimension and another project to a dif-
ferent dimension, it is not sufficient to know
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the relative contributions of each project to the
benefit dimensions on which they impact. The
absolute sizes of each of the benefit dimen-
sions need to be estimated in order to com-
pare, for example, the benefit of a five percent
increase in crop production with a 20 percent
increase in livestock production.

3. Regional research programs take into account
the integrated nature of agricultural produc-
tion and resource management. Many projects
will therefore contribute to more than one
benefit dimension.

Based on these considerations, the score of project
i can now be calculated by extending equation (1)
into the following:

Ni = [ (Vc × pci + Vl × pli + Vf × pfi +Vq × pqi +
Vw × pwi) × si × ai ] / Ci (2)

where all previously used symbols have the same
meaning as in equation (1), and V is the total im-
pact of the regional research program on improv-
ing the value added or quality of the benefit
dimension  indicated by  the  subscript.  The sub-
script letters have the following meanings:

c = cropping activities
l = livestock activities
f = forestry activities
q = soil quality
w = water management

Equation (2) states that the total potential benefit
of project i is equal to the sum of its potential ef-
fects on improving the value added to crop pro-
duction, livestock production, and forestry
production, plus its effect on soil quality and
water management. This sum is then corrected to
take into account project i‘s chance of success (si),
expected adoption rate (ai), and project costs (Ci).

Many projects contribute to only one of these five
benefit dimensions, which simplifies calculations.
And not all the benefit dimensions may be rele-
vant to the planning of every regional program.
In Benin, for instance, only the first four were
used. Other benefit dimensions may be added to
the equation as well. In Senegal, for example, fish-
eries was included.

Finally, it is important not to double count project
contributions, for example, in both the crop pro-
duction  and soil quality benefit dimensions. To
avoid this, the types of benefits to be assigned to
the different dimensions should be clearly
defined. For crop production, to continue the ex-
ample, one should estimate the short-term pro-
duction effects on the assumption that soil quality
doesn’t change. For soil quality, one should con-
sider the long-term effects of soil improvement, as
measured in land prices, production potential, or
nutrient value.

Once the relevant benefit dimensions are speci-
fied, the identified research projects are assigned
to the different dimensions and the potential
benefits of each of the projects are calculated.
Then the other project parameters are re-
viewed—chance of success, potential for adop-
tion, and research cost—and a final project score
is calculated. Finally, the resulting priority rank-
ing is discussed and evaluated.

The sequence for priority setting in Benin’s Cen-
tral Region research program is illustrated in the
boxes throughout this chapter. Benin used simple
estimation procedures and relied on the collective
judgment of  workshop participants to arrive at
reasonable assessments. The estimation proce-
dures were kept simple for three main reasons:

1. In many situations sophisticated procedures
cannot be used because the necessary data are
not available.

2. Simple procedures keep the priority-setting
method transparent for the workshop partici-
pants. This promotes acceptance of the
method, and allows the assumptions and out-
comes to be improved on by all.

3. At the level of program planning, the informa-
tion on the projects being prioritized is in out-
line form only. There is no reason to
complement such sketchy project information
with highly detailed benefit estimation proce-
dures.

However, in cases where detailed data are avail-
able or where more precise methods can be easily
implemented, their use is certainly recommended.
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Defining benefit dimensions

In the area of agricultural productivity, there are
two main benefit dimensions that will define pro-
ject scores:

■ The benefits of increased crop productivity.
That is, the productivity of both annual and
perennial crops. In regions where perennial
crop production is especially important, this
may be split off into a separate benefit dimen-
sion.

■ The benefits of increased livestock produc-
tivity. This concerns large and small rumi-
nants, pigs, poultry, and other animals. Where
fisheries are of limited importance, they can be
included in this benefit dimension. Otherwise
a separate fisheries benefit dimension may be
needed.

The benefits of improved pasture productivity
should be treated with special care. To the extent
that improved pastures lead to better animal nu-
trition, their benefits fall under the livestock bene-
fit dimension. To the extent that they lead to more
productive crop rotations, their benefits fall under
the soil quality benefit dimension of improved
natural resource management (see below).

For improved natural resource management,
three benefit dimensions are most significant:

■ The benefits of increased sustainable for-
estry production. By supplying wood, fruit,
medicine, and other products, forests   can
make a major contribution to the regional
economy (Franzel, Jaenicke, and Janssen,
1996). By improving forest management, the
flow of such products may be maintained or
increased.

■ The benefits of  improved soil quality. Soil
degradation is a serious threat to long-term
agricultural productivity and may, through
erosion, have major off-site effects. Siltation of
dams may undermine the potential for irriga-
tion and energy generation. Siltation of rivers
and reservoirs may reduce fish catch and in-
crease the threat of flooding.

■ The benefits of improved water manage-
ment. Water, not land, may be the most limit-
ing resource in a region. An example  is the
semiarid regions of Morocco. In such areas,
improved use of water may have a high im-
pact. This is especially true where competition
exists among different uses of water—for hu-
man consumption, energy production, and ir-
rigation, for example.

The benefit dimensions related to natural resource
management have clear economic value to the re-
gion, though they tend to be long term rather
than short term. Incorporating resource manage-
ment concerns into project priority setting, there-
fore, does not move us away from maximizing
the economic benefits of research. Rather, it im-
plies an explicit effort to put a value on such long-
term effects.

Some benefit dimensions are difficult to assess be-
cause the major share of the benefit will fall to
other regions and, possibly, other countries. Also,
the effect of research within the region may not be
clearly traced. This may be the case, for example,
of research to maintain genetic diversity. The pri-
ority of such research to a (strictly) regional pro-
gram may be low because the users within the
region obtain only a small part of total benefits,
and because for maintaining genetic diversity
globally, it may not be clear how important work
in the specific region is. This is not a reflection on
the importance of genetic diversity, but on the
geographic boundaries used to delimit research
benefits. The importance   of genetic diversity
work is better assessed at a national, or possibly
international level. If from such assessments the
conclusion follows that work in a certain region is
key to maintaining diversity, resources should be
made available and genetic diversity work should
be integrated into the regional program.

As we shall see, the next task in applying this pri-
ority-setting approach is to estimate the potential
impact of the regional research program on each
of the selected benefit dimensions. This requires
substantial work. Indeed, including additional
benefit dimensions makes the exercise more com-
plex. The caution here is that benefit dimensions
should not be added without good reason. In the
case of Benin, it was decided not to include an ex-
plicit water management benefit dimension, be-
cause it would complicate the calculations
unduly.

Finally, it should be noted that benefit dimensions
don’t directly correspond to the principal
branches of the constraints tree. This is simply be-
cause identified constraints often have repercus-
sions in several dimensions. So research aimed at
eliminating a constraint such as “poor integration
of farming system components” may bring bene-
fits to crop and livestock production as well as to
soil quality.
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Estimating the size of benefit dimensions

The “size of a benefit dimension” is defined as the
difference between, on the one hand, the expected
value of a  region’s  agricultural production and
natural resources and, on the other hand, their po-
tential value if all constraints that are researchable
for that benefit dimension are removed.

Estimation principles

What are the potential benefits of removing all re-
gional research constraints to, say, livestock pro-
duction or soil quality? For livestock production,
it’s a matter of estimating what portion of pro-
duction growth is attributable to removing these
constraints. This is a rather straightforward exer-
cise, as we will see below. The same goes for crop
production (see also Collion and Kissi, 1994).

It is less obvious how soil quality relates to agri-
cultural supply (Norse and Saigal, 1993; Mendel-
sohn et al., 1994). Here it may be easiest to turn
the question around and ask what is the value of
soil quality losses and what share of those losses
could be prevented through regional research. We
also know that soil degradation often causes
traceable problems downstream (off-site effects).
So we should try to estimate the extent of down-
stream problems and the potential of the regional
research program to solve them.

For forestry, both the quality and supply ap-
proaches can be attempted. The supply approach
follows the livestock example, estimating the
added increase in the supply of forest products
achieved by removing constraints. The quality ap-
proach is similar to the soil example in that it esti-
mates the value of the forest cover that disappears
annually because of poor management and then
assesses the extent to which this could be
stopped.

For water management, an efficiency improve-
ment approach may be used for valuation pur-
poses. Current water use in the region is
compared with likely use following the introduc-
tion of water-saving measures. The value of such
savings can be calculated by multiplying the
amount by the price of water. The price of water
can be obtained by estimating the cost of supply-
ing water (production and transport costs) (Arn-
tzen, 1995). This approach will not be elaborated
further here.

Estimation assumptions

To estimate the size of the benefit dimensions
three steps are taken:

1. Initially a crude estimation is made of the ex-
pected benefits of research. This estimation
may be that research contributes one percent
additional production growth (or value), or
that it stops all soil quality losses. The prelimi-
nary nature of these assumptions allows the
program planning team to prepare initial esti-
mates of the size of the benefit dimensions be-
fore the second workshop.

2. Second, the initial, crude assumptions are re-
viewed. Is it probable that research could in-
crease both crop and livestock production by
one percent? Is it realistic to presume that re-
search can stop all soil quality losses? If not,
what share of the initial assumption can be re-
alized? This review is done by the participants
in the second workshop.

3. Finally, the share of the regional program in
the total benefits derived from the whole re-
search effort is estimated. The regional re-
search program may be more important for
one benefit dimension than for another. For ex-
ample, this may be because of significant re-
search efforts in other programs. The
estimation of the share of the regional pro-
gram of total research benefit is also made
during the second workshop.

Initial estimates of the size of the benefit
dimensions

Initial, crude estimates of the size of the benefit
dimensions are based on the supply impact of re-
search, the on-site impact of agricultural research,
and the off-site impact of research. As we have
seen, for crops, livestock, or forestry, crude esti-
mates of potential research impact can be based
on the supply impact of research. For the soil
quality dimension, the initial estimation is based
on an assessment of the on-site and the off-site ef-
fects of research.

Supply impact of research. For production bene-
fit dimensions, the first step is to assess the addi-
tional growth in supply resulting from successful
research. Consider an agricultural sector at sub-
sistence level, with a static policy framework (it
doesn’t get better or worse) and with no efforts to
improve the technological base of production.
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Under these conditions, one may assume that
supply growth will be strongly defined by the de-
mand induced by population increases. Existing
production    constraints    would cause supply
growth to lag somewhat behind population
growth, but the lag would be shortened by the
dissemination of technologies from other parts of
the world. With population growth in Africa at
two to three percent per year, we can assume that
without any domestic efforts to make new tech-
nologies available, the rate of supply growth in
agriculture would be two percent. Probably such
growth would occur largely through increased in-
put use and area expansion (where possible).

Technological progress, including agricultural re-
search, helps increase supply growth. The initial
question is by how much. Aggregate data on this
question are sparse. Research by Block (1995)
showed that roughly one-third of production
growth in African agriculture could be attributed
to technological change. With this estimate in
mind we make the initial assumption that a suc-
cessful research program could increase produc-
tion growth by one percent—that is, raise it from
the reference level of two percent to a total of
three percent.

The impact of research started today will be felt
only after the several years needed for technology
development and dissemination. But impact will
build rapidly once research results are adopted.
Rather than trying to construct benefit profiles
over time, we propose to estimate the research-in-
duced benefits by using the projected difference
in supply in 10 years’ time. The projected supply
value in 10 years assuming two percent growth is
subtracted from  the value obtained assuming a
three percent growth rate. This estimation method
is a compromise between two observations. First,
the expected benefits in 10 years’ time will prob-
ably  still be  below the  projected difference, be-
cause of the lag between technology development
and diffusion. Second, benefits may build rapidly
in the years afterward, in which case their abso-
lute value will be higher than the projected differ-
ence for year 10.

Box 12 shows  the  estimates made in Benin  for
three benefit dimensions: crop production, live-
stock production, and forestry production.

Research impact on on-site resource quality. The
impact of research on soil quality can be assessed
in various ways. Norse and Saigal (1993) propose
four alternative approaches:

1. The difference between the market value of
quality land and that of degraded land is
measured. The feasibility of this approach de-
pends on the presence of a functioning land
market and a sufficient number of transactions
to allow analysts to isolate the quality effects
from other price-shifting variables (population
pressure, accessibility, urbanization, and so
on). To operationalize this approach, reference
qualities must first be defined for different
plots.

2. The difference between the productivity of
quality land and that of degraded land is
measured. To apply this approach, the interac-
tion between land quality and productivity
must be clear. As with the method above, it is
important to define standard reference quali-
ties, which may be quite difficult.

3. Expenditures to prevent soil degradation—for
example on anti-erosion windbreaks—are
measured.

4. Costs for replacing the elements that embody
the fundamental quality of the resource are
measured. In the case of soil degradation,
these are the nutrients being lost, as well as
soil texture and structure. Van der Pol (1992)
elaborated this approach for Mali.

For practical purposes, the choice of approach is
determined largely by the availability of data. Let
us look at each of the four approaches in that
light.

First, in many developing countries, land markets
do not function well enough to observe differences
that can be interpreted. Second, the quality-pro-
ductivity relationship is not disputed, but a factual
estimation is very difficult, to say the least. Third,
expenditures to prevent soil degradation are diffi-
cult to measure, because of their nonlinearity. To
prevent 80 percent of soil degradation, a certain in-
vestment may be sufficient. But to prevent the next
10 percent may cost just as much. Last, the replace-
ment approach is highly sensitive to the nutrient
prices that are imputed and the effect of nutrient
losses is not yet fully understood (Smaling, Fresco,
and de Jager, 1996). The replacement approach
gives equal value to each cubic meter of soil lost,
whereas it is well known that the initial losses do
not have as large an impact as later losses.

In the case of Benin, market data, data on the
quality-productivity interaction, and prevention
data were not available. However, there were data
on nutrient losses from an Africa-wide study. Fur-
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thermore, the replacement approach (under 4
above) had been applied before in the region (van
der Pol, 1992). The replacement approach was
therefore used to estimate the size of the soil-qual-
ity dimension. Box 13 illustrates this for the on-
site benefits and costs.

Off-site impact of agricultural research. In the
first, second, and fourth approach above, different
methods are applied to measure the on-site effect
of soil degradation. However, soil degradation
may also have off-site effects, when sedimenta-
tion causes losses in fish catch, increased risks of
flooding, or the shortening of the economic life of
hydroelectric plants. These losses should be meas-
ured as well. For the approach under three above,
the prevention of soil degradation stops the off-
site damage as well, and there is no further need
to measure off-site effects.

Estimating the off-site impact of research in agri-
culture is certainly difficult. Soil quality research,

for example, may produce technologies to reduce
sedimentation, which in turn, benefits the fish
catch, reduces the chance of flooding, and im-
proves the life span of dams. If soil quality re-
search leads to improved water retention,
flooding risks may be further reduced—a benefit
to which forestry research and cropping technol-
ogy development may simultaneously contribute.
Similarly, agricultural research to increase water
use efficiency may have the off-site effect of im-
proving the quality of drinking water in urban ar-
eas.

The off-site impact of soil degradation by erosion
is considerable. Pimentel et al. (1995) estimate
such impact to be on the order of 60 percent of on-
site effects for the USA, but they do not draw con-
clusions for other countries. Ashby et al. (1994)
estimate the off-site effects of erosion of Colom-
bian hillsides to be greater than erosion’s on-site
impact on soil quality.

Box 12: Calculation of potential research impact on crop, livestock, and forestry production

The figures in the table at the right
show 1992-94 values for crops, live-
stock, and forestry in Benin’s Central
Region (expressed as millions of dol-
lars). We see, for example, that crop-
ping is clearly more important than
livestock production. It is also worth
noting that the value of the region’s
forest products is more than three
times that of its livestock production.
To a more modest extent this can
also be seen at the national level: for-
estry production is more valuable
than livestock production, and crops
are most important. The numbers re-
flect low income levels in the country.
Animal protein is too expensive for
many people and firewood is the pri-
mary source of energy.

To estimate of the potential value of
research, the difference is calculated
between a two percent and three per-
cent increase in the value of produc-
tion in the region (in the table below).

Here we see that if research resulted
in a one percent supply growth (in
addition to the two percent growth
expected to result from population
increases), the expected benefits of
research in the region would be
close to $30 million for the year
2005. Benefits  would  obviously be
skewed towards cropping, and away
from livestock.

Commodity
National

Production Value
Region's Share

of Value (percent)
Regional

Production Value

Crops

Total crops

Livestock

Total livestock

Forestry
Forest products

Maize
Cassava
Yam
Groundnut
Sorghum
Cowpea
Cotton
Rice
Tomato
Pepper
Sweet Potato
Cashew nut
Oil palm
Coconut
Pineapple

Beef
Small ruminants
Milk
Pork
Poultry
Eggs
Fish

99.6
71.1

115.4
24.9
29.1
29.6
64.6
4.9

18.6
6.7
1.9
1.5

78.1
9.1
1.2

35.2
7.9

34.4
8.9

15.6
5.0

70.0

556.3

177.0

227.6

16
32
37
53
14
43
32
25
7

18
15
40
0
0
0

5
12
5

17
10
10
5

25

6

17

15.9
22.8
42.7
13.2
4.1

12.7
20.7
1.2
1.3
1.2
0.3
0.6
0.0
0.0
0.0

1.8
0.9
1.7
1.5
1.6
0.5
3.5

136.7

11.5

38.7

Value 1992-94Category Value in 2005 Difference

2 Percent Growth
(a) (b) (a)-

3 Percent Growth
(b)

Crops
Livestock
Forestry

All values in millions of dollars.

136.7
11.5
38.7

173.4
14.6
49.1

194.9
16.4
55.2

21.5
1.8
6.1
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Identifying the principal off-site processes that
agricultural research may affect is the first step to
valuing such potential benefits. Off-site effects
may be estimated following the same principles
as those presented for estimating the on-site im-
pact of research on soil quality. That is, the value
of assets affected may be estimated, the produc-
tion loss of the assets may be estimated, or the
cost of compensating for the damage may be cal-
culated. Box 14 provides an example from Benin’s
Central Region.

Valuing natural resources, both on-site and off-
site effects, has become an important field of
study. Advanced methodologies, requiring so-
phisticated data are available, and wherever pos-
sible, these methodologies should replace the
crude calculations made here. We refer the reader

to Munasinghe (1993), Pearce (1994), Serageldin
and Steer (1994), Bartelmus et al. (1994), and Wil-
lis and Corkindale (1995) for further theory and
examples.

Estimating the feasibility of research for the
different benefit dimensions

Thus far, we have assumed that, on average, a
successful research program could increase agri-
cultural production growth rates by one percent.
But the feasibility of achieving one percent pro-
duction growth through research is not necessar-
ily the same for cropping, livestock, and forestry.
Whereas for one subsector, the total growth rate
as a result of successful technology development
may be sizably higher than one percent, for other
subsectors it may be equal or lower. Moreover,

Box 13: Estimating the on-site benefits of soil quality research

The research program for Be-
nin’s Central Region used a re-
placement approach to
estimate the direct benefits of
soil-quality improvement re-
search. Stoorvogel and Smal-
ing (1990) estimated nutrient
balances for different land use
systems in Benin for the year
2000. They distinguished six
principal land categories ac-
cording to moisture availability:
low rainfall, uncertain rainfall, good rainfall, problem area,
naturally flooded, and irrigated. A seventh land category
was added for permanent pasture land. By overlaying the
map of the land categories with the map of the regional
divisions, the share of the Central Region in the different
land categories was defined.

The Central Region has 35 percent of the area in Benin
with good rainfall and 19 percent of the permanent pas-
ture land. The region also has part of the irrigated and the
flooded areas—13 percent and 28 percent respectively of
Benin’s total. The other categories are not present in the
Central Region. By multiplying the total nutrient losses in
each land category by the share of the Central Region,
the total nutrient losses in Central Region can be calcu-
lated (see table above).

Valuing nutrient losses for the year 2005. To attach a
value to these losses, nutrient prices have to be known.
Nutrient prices were obtained from IFDC statistics on fer-
tilizer prices in West Af-
rica (IFDC, 1995). Prices
were available for various
fertilizer sources, and the
cheapest source for each
element was chosen. In
this example, these were
urea for N, TSP for P2O5,
and KCl  for K2O.  Before
multiplying nutrient losses

by fertilizer prices, a correction was made for the avail-
ability of the element in the fertilizer (Agricultural Com-
pendium, 1981) (see table below).

In the year 2005, expected losses would be larger be-
cause the agricultural area  is  expected  to grow.  At a
growth rate of two percent per year, the total value of nu-
trient losses in the year 2005 would be: 1.025 × $10.6 mil-
lion = $11.7 million.

The annual value of nutrient losses should be interpreted
carefully. On the one hand, minor elements are not in-
cluded in the calculations. Neither are losses of organic
matter. This suggests that the present value underesti-
mates nutrient losses. On the other hand, not all nutrients
that are lost need to be replaced and fertilizers may be a
costly way to replace nutrients. This suggests that the
present value overestimates losses.

Total Nutrient Losses (tons per year)

Element
Good Rainfall

Areas
Natural

Pastures
Irrigated

Areas
Flooded

Areas
Losses in

Central Region

N
P O
K O
Central Region's
share of areas

2 5

2

33,749
10,876
29,662

35%

5,304
1,326
1,874

19%

141
100
274

13%

—
—
—

28%

12,838
4,072

10,773

Element
Nutrient Loss
(tons per year)

Fertilizer Price
(dollars per ton)

Nutrient
Availability

(correction factor)

Value of
Nutrient Loss

(millions of dollars)

N
P O
K O

2 5

2

Total value

12,838
4,072
10,773

230
170
112

42% (2.38)
49% (2.04)
55% (1.82)

7.0
1.4
2.2

10.6
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the chance of resolving, for example, all soil deg-
radation  problems through  research is certainly
not similar to that of achieving one percent
growth in crop yield.

The share of benefits that can be realistically
achieved through research may be larger than,
equal to, or smaller than the one percent reference
estimate, depending on the amenability of the
benefit dimension to solution by  research.  This
depends on two factors:

1. The extent to which the constraints related to
a benefit dimension are researchable in na-
ture. Constraints to increased production or
improved resource management may be
caused by factors outside the research domain,
for example, by poor infrastructure, deficient
legislation, inadequate institutional develop-
ment, or a poor education system. If develop-
ment is principally constrained by such issues,
agricultural research will not have major im-
pact. In most circumstances, researchable con-
straints affect crop production strongly. For
livestock, the institutional environment (credit,
extension) appears to be very significant. For
forestry, research solutions are important, but
legal  elements and  education  strategies may
also play a large role. For soil quality and
water management, nonresearchable con-
straints such as poor infrastructure, absent leg-
islation, and poor education and institutional
arrangements tend to dominate. By reviewing

the relative importance of the researchable and
nonresearchable constraints identified in step
3, the planning group may assess this factor.

2. The ability to deliver new technologies to us-
ers. Knowledge-intensive technologies are
normally difficult to transfer, whereas physi-
cally embodied technologies (seeds for exam-
ple) can be transferred more easily. Capital
intensive technologies (e.g., new livestock, ero-
sion control investments, or irrigation
schemes) can often only be offered on a lim-
ited scale and require extensive organization.
If there is a strong extension system, it in-
creases the probability of obtaining high bene-
fits through  such research solutions.  Table 3
summarizes the degree to which these factors
will normally affect the feasibility of research.

Ranking these factors, one would expect that the
impact of research would be, on average, greatest
in cropping activities, followed by livestock, for-
estry, water management, and soil quality. These
differences suggest the need to weight the calcu-
lated values of the size of the different benefit di-
mensions. For example, the value for the livestock
benefit dimension (based on the one percent refer-
ence value) could be multiplied by 1.5 because of
the strong amenability to technological progress.
For the soil quality dimension, the value might be
multiplied by a  much  smaller correction  factor,
say 0.5, because of lower research feasibility.

Box 14: Estimating off-site impact of soil quality research

Two principal off-site effects of soil degradation were
identified in Benin:

1. River and reservoir sedimentation reduces fish habi-
tat and therefore the catch principally in the south of
the country. Since fish are the principal source of ani-
mal protein, this effect is strongly felt.

2. Sedimentation causes frequent flooding in the south-
ern departments.

Between 1989 and 1994, the average fish catch in the
south of Benin dropped by 2680 tons per year. At a price
of $1.8 per kilogram (the local fish price), this works out
to a loss of $4.8 million per year. Half the annual loss
($2.4 million) was attributed to sedimentation, the other
half to overfishing.

The expected costs of increased flooding could not be
estimated as easily. It was decided to double the costs of
sedimentation to account for the losses due to flooding.
The total costs of sedimentation were therefore estimated
at $4.8 million per year. Sedimentation is expected to in-
crease with the area under agriculture. The growth rate of

the agricultural area was estimated at two percent. For
the year 2005 the expected losses were thus calculated
as 1.0210 × $4.8 million = $5.8 million.

Losses to fishery and losses due to flooding are indirectly
caused by agricultural activities on all land that drains to
the south of the country. This includes all of the southern
and central regions and 30 percent of the land in the
Northern Region. Taking into account the surface areas
of the respective regions, it was estimated that 38 per-
cent of sedimentation losses should be attributed to agri-
cultural activities in the south, 28 percent to the center,
and 34 percent to the north.

The cost of sedimentation in the year 2005 attributed to
agricultural activities in the Central Region was thus esti-
mated as $5.8 million × 0.28 = $1.6 million.

Using the replacement approach, the total size of the soil
quality benefit dimension (BD) is then estimated at $1.6
million per year (off-site impact) plus $11.7 million per
year (on-site benefits), for a total value of $13.3 million
per year.
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Estimating the share of the regional program
in total research benefits

Once we know the feasibility of research for each
benefit dimension, we still need to define the re-
gional program’s share in overall research bene-
fits. As explained in Part 1, commodity and
discipline-based research programs may also play
a role in the region, and they may be more or less
important than the regional program. Therefore,
only part of the total future research benefits that
will accrue to the region can be attributed to the
regional program.

The relative importance of the regional program
depends strongly on the strategic considerations
discussed earlier. If, at the national level, a deci-
sion was taken to share research between a re-
gional research program and a commodity
research program, then the regional program’s
role is obviously smaller than if the work had
been concentrated only in it. It is difficult to pro-
vide generic guidelines on the role of a regional
program. In box 15, we show, by benefit dimen-
sion, the relative importance of different kinds of

programs in the overall research effort for Benin’s
Central Region.

To sum up, the share of a regional program in the
total research effort is always between zero and
one. For Benin’s Central Region research pro-
gram, as implied in box 15, one would expect the
figure for soil quality and livestock research to be
higher than that for crops.

Assigning values to the feasibility of research and
the share of the regional program in total re-
search-derived benefits is done in plenary by the
participants of the second workshop. It is a highly
subjective exercise based on their collective wis-
dom. At the same time, it is truly a very impor-
tant activity, since it defines the relative
importance that  the program  will  attach to the
different types of benefits that it can pursue.
Alertness of the workshop participants is critical,
since the data base assembled to estimate the
benefit  dimensions often contains  gaps. At  this
stage, workshop participants   should consider
how to correct these deficiencies.

Benefit Dimension

Factor Cropping Livestock Forestry Soil Quality
Water

Management

1. The extent to which constraints are researchable in nature

2. The ability to deliver new technologies to users

high

high

medium

medium

medium

medium

low

low

low

low

Amenability of benefit dimensions to solution through research is classified as low, medium, and high.

Table 3. Factors influencing the feasibility of research solutions for different benefit dimensions

Box 15: Importance of various types of research programs for the Central Region

Various types of research
programs  play a role in Be-
nin’s Central Region. A com-
modity research     program
focuses on the genetic im-
provement of staple foods,
cotton and oil palm. There are
no separate commodity pro-
grams for livestock and for-
estry. Some research on soil
quality (characterization and
mapping) is done by a central
laboratory, and irrigation re-
search is undertaken by the
technology program. A disci-
pline-based program does
postharvest research in both the crops and livestock sectors. Some policy research is done across the agricultural and
NRM sector. The international agricultural research centers contribute to some extent to crops and livestock research.
Finally, NGOs do some adaptive research in forestry, livestock, and water management. The share of the regional re-
search program in the total research effort for the Central Region is smaller for crops than for the other benefit dimen-
sions.

Benefit Dimensions

Research Program Types Cropping Livestock Forestry Soil Quality
Water

Management 1

Regional program
Commodity programs
Postharvest programs
Policy research program
International centers
NGOs

medium
medium

low
low
low
low

high
—
low
low
low
—

high
—
low
low
—
low

high
—
—
low
—
low

high
—
—
low
—
low

1Water management was not distinguished as a separate benefit dimension in Benin. The column has
been added for purposes of illustration.

Importance of Research Program Type for Benefit Dimensions
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Final estimates of the size of each benefit
dimension

Once estimations have been made for the three
variables—initial estimates of the size of each
benefit dimension, the feasibility of research, and
the share of the regional program in total research
benefits—a final estimate of the size of each bene-
fit dimension can be calculated. This is done by
multiplying the initial estimate of the size of the
benefit dimension by the feasibility of research
and the share of the regional research program in
total research benefits. Thus:

V = BD × fr × rp (3)

where:

V = size of the benefit dimension

BD = initial estimate of the benefit dimension

fr = correction factor for the feasibility of research

rp = correction factor for the share of the regional
program in the total research effort that will bene-
fit the region

Box 16  shows the sequence for Benin’s Central
Region.

In equation (3), subscripts have been omitted.
Nonetheless, the formula has to be applied to
each benefit dimension selected (c for cropping, l
for livestock, f for forestry, q for soil quality, and w
for water management). Care should be taken to
include both on-site and off-site benefits in esti-
mating the size of BD.

Box 16: Estimating the size of the benefit dimensions

In Benin’s Central Region, initial estimates of the benefit
dimensions were made for cropping, livestock, forestry,
and soil quality (on-site and off-site benefits). Dollar fig-
ures (expressed in millions) are given in the accompany-
ing table. In the second workshop the participants
discuss the feasibility of research and the share of the re-
gional program in total research benefits.

Probability of research success (fr) . For cropping,
workshop participants agreed that the benefit dimension
was quite amenable to research solutions. An additional
0.8 percent growth would be feasible.
Since the reference value for benefit di-
mensions measured in terms of supply
was one percent, the calibration factor
was set at 0.8. For livestock, they found
this to be overly ambitious, and agreed
on a factor value of 0.6. For forestry, the
participants thought the amenability was
much lower. The factor value was set at
0.3. Also for soil-quality matters, partici-
pants agreed it would never be possible
to solve all degradation  problems  with
research results. They agreed on 0.3 as a reasonable
correction factor.

Share of the regional program (rp). For crop production
it was recognized that a sizable amount of research

would be undertaken by commodity programs and inter-
national centers. The contribution of the regional re-
search program was therefore set at a modest 0.4. For
livestock, some university research, some postharvest re-
search, and some research efforts by international cen-
ters were taken into account (rp = 0.7). For forestry
research, the participants concluded that, apart from the
regional program, there were no major contributors. The
forestry value was therefore closest to one (rp = 0.9). For
soil quality, the strength of the national soil laboratory
was recognized (rp = 0.75). The resulting potential bene-

fits by benefit dimension are shown in the table. The val-
ues shown in the last column were then used to estimate
the potential contribution of identified research projects.

Correction Factor

fr rp
Final Estimate of

Benefit Dimension 1
Initial Estimate of

Benefit Dimension 1Benefit Dimension

Crop production
Livestock production
Forestry production
Soil quality

21.5
1.8
6.1

13.3

0.8
0.6
0.3
0.3

0.4
0.7
0.9
0.75

6.9
0.8
1.7
3.0

1Millions of dollars.

Assigning projects to benefit dimensions and calculating their expected impact

Research projects may contribute to one or more
benefit dimensions. For example, an agroforestry
project may improve crop production, forestry
production, and soil quality. In principle, all pro-

jects could be evaluated for each benefit dimen-
sion,  but  this would require more  time  than is
available to workshop participants. It is more effi-
cient for the program committee to identify, be-
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fore the priority-setting workshop begins, the
benefit dimensions to which research projects
contribute.

Then, in   the workshop,   working groups   are
formed — one for each benefit dimension — to
assess the likely impact of each project. Those
projects that contribute to more than one benefit
domain are assigned to more than one working
group for analysis. Following the approach used
by Collion and Kissi (1994), each working group
distributes 100 points among the various projects
that impact their assigned benefit dimension. In
this  way,  each  project’s  share  of total projected
benefits for that dimension is expressed as a per-
centage.

In its preliminary work, if the program committee
has doubts about a project’s impact on a particu-

lar benefit dimension, it is best for it to go ahead
and assign it to that dimension anyway, as well as
to those dimensions which the project clearly im-
pacts. After all, the responsible working group
can always decide to set the value of the project’s
impact at zero if its members agree the project re-
ally does not affect that particular dimension.

Once each project’s impact on one or more benefit
dimension has been estimated as a percentage or
percentages, their total impact in dollars can be
calculated. Percentages are simply multiplied by
the potential benefit (V expressed in dollars) for
each benefit dimension and the products are
added. Box 17 shows the calculations for a set of
projects in the regional program for Benin’s Cen-
tral Region.  The projects are the same as those
highlighted in Box 11.

Estimating other project parameters

Once the value of each project’s potential contri-
bution is known, we can continue the priority-set-
ting exercise following the Collion and Kissi
approach. Now each project’s chance of success
and the expected rate of adoption of the results
have to be defined. (See equation 2, page 36.) To
get the final project score, the overall product is
divided by the expected cost of the project.

Chance of success “s”

For any project, the value of s, the chance of suc-
cess, lays between zero and one. Many factors in-
fluence the determination of the value:

Complexity of the research project. If a project
requires the collaboration of many disciplines,
and the sequencing of many steps, it is more com-
plex and this reduces its chance of success.

Potential for building on research results from
other regions. If similar problems have been re-
solved elsewhere, the chance of success increases.

Progress on the  project. If certain  elements re-
quired to solve the problem  have already been
identified, the chance of success increases.

Available human resources. Competence and
motivation of the researchers involved increases
the project’s chance of success.

Techniques and methodologies required. If a
project is to utilize advanced techniques not yet
routinely used, the chance of success declines.

Project duration. The longer the project’s dura-
tion, the greater the chance that it will be discon-
tinued before its successful completion.

Rate of adoption “a”

The value of a, the rate of adoption, also varies be-
tween zero and one. Factors influencing adoption
rates for different technologies are as follows:

Profitability of a technology. If users have to
make only a small investment for a large return,
they will be inclined to adopt the technology.

Risk. If the payoff of a technology varies widely
from year to year, and if users run a big risk of
taking  a  loss  in  the year of adoption, then  the
chance of adoption declines substantially.

Complexity of a technology. If users have to
make a major effort to master the technology, the
chance of adoption drops.

Capacity to deliver. If the extension service can
easily deliver the technology or customize it for
the user group the  adoptablity increases. Espe-
cially for complex technologies, the presence of a
capable extension service helps improve the
adoption rate.
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Availability of accompanying inputs. If, for a
certain technology, required inputs are not easily
found, the rate of adoption declines.

Infrastructure. In areas with poor roads and other
problems of infrastructure, new technologies tend
to diffuse more slowly.

Estimates of the chance of research success and
the potential rate of adoption of research-derived
technologies are made during the second work-
shop, by the working groups, based on the above
criteria. If a project is being evaluated by two
groups (because it contributes to two benefit di-
mensions), both groups give estimates of chance
of success and the potential rate of adoption,
based on the factors discussed above. If the re-
sults are similar, the average can be taken. If not,
the estimates can be discussed and compared in a
plenary session to confirm the accuracy of the fi-
nal value.

Obtaining good estimates of chance of success
and rate of adoption is very important. Both fac-
tors are included in a multiplicative fashion in the
equation to measure benefits. Their estimates
therefore, strongly affect the final outcome. Two
tools may be applied to obtain estimates that are
as reliable as possible:

1. Rather than making estimates as a group,
working groups may split up in couples. Cou-
ples discuss the projects and provide initial es-
timates. The results of the different couples are
compared afterwards,  and for  those  projects
where major differences are found, a discus-
sion is held and new estimates are supplied
that satisfy all people present. For the projects
where the differences are small, the average is
taken.

2. Once all projects are assessed, estimates for a
subsample of projects (e.g., five projects) are

Box 17: Calculating the impact of identified research projects in Benin’s Central Region

To arrive at the expected value of an identified research
project’s impact (expressed in dollars), the project’s im-
pact on each benefit dimension (expressed as a percent-
age) is multiplied by the contribution of that dimension to
the total potential benefits. The results are then added.
For example, the contribution of the project on bush fire
control to the various benefit dimensions is 0.05 x 1.7
(for forestry) plus 07 x 3.0 (for soil quality), for a

(rounded) total of 0.30. Expressed in dollars, this project
has an expected annual value of $300,000.

Because the potential benefits (V) in the crops and soil
quality dimensions are highest, projects that contribute to
these are more apt to have high values of total expected
impact.

Benefit Dimension

Cropping Livestock Forestry Soil Quality

Vc

6.9

Vl

0.8

Vf

1.7

Vq

3.0

Project

Expected Value of
Project's Impact

(millions of
dollars per year)pc pl pf pq

Bush fire control
Anti-erosion methods
Fallow management
Crop rotation systems
Soil mositure conservation
Low-cost fertilization
Combining yam and tree species
Managing natural pasture lands
Agroindustrial by-products and

crop residues in animal feeds
Forage species in crop rotation

Subtotal
Other projects
Total

—
—
—
6
7
8
4

—

3
4

32
68

100

—
—
—
—
—
—
—
6

4
4

14
86

100

5
10
8

—
—
—
6

—

—
—

29
71

100

7
7
8
9
6
7

—
5

—
4

53
47

100

0.30
0.37
0.37
0.68
0.66
0.76
0.37
0.19

0.24
0.42

4.4
7.9

12.2

Symbols are defined in equation 1, page XX. More detail on projects in Box 11, page XX.

Potential Benefits (millions of dollars per year)

Project Contribution (percent)
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compared. The  group now  assesses whether
the rank order of the estimates (from lowest to
highest) is correct. If not, the estimates for the
under- or overrated projects are redone. After
consensus is reached for the subsample of five,
the place of each other project in comparison
with the first five is evaluated, and adapted
when necessary. In this manner, estimates are
made consistent across the total pool of possi-
ble projects.

Cost of the project

Research costs normally consist of personnel,
equipment, transport, inputs, land, and infra-
structure. At the level of program planning, pro-
jects are not sufficiently detailed to make precise
estimates of the different cost components. It is

assumed, therefore, that total costs are propor-
tional to personnel costs (which are normally the
biggest cost component). Personnel costs were al-
ready estimated during step 5 of program formu-
lation, project identification.

Once the chance of success, potential rate of adop-
tion, and cost of research projects are estimated,
the score for each project can be finalized using
equation (2).

N = [ (Vc × pc + Vl × pl + Vf × pf + Vq × pq +
Vw × pw ) × s × a ] / C (2)

The part within parentheses was calculated in the
previous sections and was defined as the ex-
pected value of the project’s impact. Box 18 pur-
sues the example from Benin’s Central Region.

Box 18: Calculating final project scores for Benin’s Central Region

The final project scores vary widely, the range being 1.3
to 32.1. Among the projects for Benin’s Central Region, a
few ranked higher, close to 600, and some ranked lower,
as low as 0.35. The variability shows how important it is
to calculate the scores, rather than rely on only scientists’

spur of the moment judgment. The program would be
making a grave error if it adopted the project scoring 354
instead of one with a score 100 times larger, simply be-
cause of the personal interest of one of the people con-
cerned.

Project

Final Project
Score 2

(N)

Expected Value of
Project's Impact

(Vc...pw)1

Rate of
Adoption

(a)

Researcher
Requirements

(months)
(C)

Bush fire control
Anti-erosion methods
Fallow management
Crop rotation systems
Soil moisture conservation
Low-cost fertilization
Combining yam and tree species
Managing natural pasture lands
Agroindustrial by-products and

crop residues in animal feeds
Forage species in crop rotation

290
370
370
680
660
760
370
190
240

420

Chance of
Research
Success

(s)

0.28
0.81
0.69
0.74
0.62
0.42
0.20
0.30
0.47

0.50

0.22
0.46
0.54
0.51
0.60
0.89
0.31
0.30
0.53

0.25

14
13
13
8

10
18
3

10
9

7

1.3
10.6
10.6
32.1
24.6
15.8
7.6
1.7
6.6

7.5

1
2
Values in thousands of dollars per year.
Expected benefits per year for each month of researcher time invested in thousands of dollars.

Defining and interpreting the final project scores

Once project scores have been calculated, they
need to be put in perspective—that is, interpreted.
The final score indicates the expected benefit per
year that would be produced for each month of
researcher time invested. In the present approach
we have not made any explicit assumptions about
how long project benefits will continue to be gen-
erated. However, let us assume that projects pro-
duce a benefit stream over 20 years, which would
only begin in 10 years’ time. Let us also assume
that the real interest rate is seven percent and that

all research costs are concentrated at project start-
up. Under these conditions, to be profitable a pro-
ject should have an annual benefit above 18
percent of the project cost.

Based on the project scores, a priority ranking can
now be established. The higher the score, the
higher the priority for implementation. Certainly,
however, the ranking has to be reviewed by work-
shop participants for its internal consistency and
overall logic in a coherence test.
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For this purpose, rather than focusing on minute
differences in project scores, the programming
team divides the projects into large clusters of
first, second, third, and fourth priority according
to their relative scores. Dividing lines between
clusters can be set using two criteria. The first is
the presence of large differences in scores between
two projects  next  to  each other  in the ranking.
Where these differences exist, they may form an
easy criterion to distinguish first from second pri-
ority projects, and so on.

The second criteria considers the resources avail-
able to the program. A natural distinction is be-
tween those projects that can be implemented
with the available resources, and those that can-
not be implemented. Projects of first priority will
be implemented under any conditions. These are
the core of the program, the bare minimum
needed for program viability. Second-priority
projects are ones that program managers will
want to implement if additional resources are
made available.  Third-priority projects are ones

that will be implemented only if financed from
outside sources. If fourth-priority projects have
been identified, they will, alas, probably never be
implemented!

The ranking is then checked for internal consis-
tency. Perhaps workshop participants erred in
their initial judgments. Or maybe certain special
considerations were not taken into account by the
scoring method and analysis. To correct for such
flaws, the ranking and clusters resulting from the
initial analysis are presented in the workshop and
discussed among the participants. If good argu-
ments are presented, acceptable to all workshop
participants, a project may be moved up or down
in the ranking or from one cluster to another.
However, if the ranking is completely overhauled,
this raises the issue of whether the method has
been applied carefully enough or even whether it
was appropriate for the program concerned. Box
19 shows the ranking for 10 projects in Benin’s
Central Region and explains why some projects
were afterwards moved up in the ranking.

Box 19: Defining and interpreting the final priority ranking

The group consensus was that livestock pro-
jects were undervalued because the scoring
approach didn’t sufficiently take into account
the potential for fast growth of the livestock
subsector in the region due to urbanization
pressures in the south. Within the ranking for
the 10 projects listed here, therefore, two live-
stock projects—introduction of forage species
in crop rotations and techniques for using
agroindustrial by-products in animal feed
(ranked 4 and 5 at right)—were moved above
the project on improved anti-erosion methods.

In Benin, costs per researcher (including sal-
ary and overheads) were estimated at
$60,000 per year, or $5000 per month. At these cost levels, a project should have a score above 900 (18 percent of
5000) to be considered for implementation. Since working groups’ estimates of the chance of success, the rate of
adoption, and the costs in research time, tend to be rather optimistic, the limit may be doubled to 1800. In this case,
projects ranked as 9 and 10 should never be implemented as they represent poor investment opportunities. The other
eight projects appear to be good investment opportunities.

Priority
Ranking Score Project Title

1
2
3
4
5

6

7
8
9
10

32.1
24.6
15.8
7.5
6.6

10.6

10.6
7.6
1.7
1.3

Agronomically feasible
Methods for

methods
Introduction of
Techniques for using

Improved for different
types of terrain

Efficient methods
Productive

techniques
Methods for

crop rotation systems
soil moisture conservation

Low-cost fertilization
forage species in crop rotations

agroindustrial by-products
and crop residues in animal feed

anti-erosion methods

fallow management
combinations of yam and tree species

Natural pasture management
bush fire control

Organizing the priority-setting workshop

The procedure for setting priorities among pro-
jects has now been fully presented. In this final
section we make some practical recommendations
on how to make the exercise go smoothly. We also
invite you to consult ISNAR’s Research Manage-
ment Guidelines No. 2, titled Guide to Program
Planning and Priority Setting. Chapter 5, Approach
to Priority Setting, describes techniques for tap-

ping the combined experience of planning group
members.

As we have shown, project scoring hinges on
three main factors:

1. Assigning values to various factors that affect
the potential impact of regional research on
production and resource quality (crops, live-
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stock, fisheries, forestry, soil, and so on). The
factors are

● initial estimate of the benefit dimension
(BD)

● feasibility of research solutions (fr)

● regional program’s share of total research
effort (rp).

2. For each project, determining the contribution
it will make to each benefit dimension (p).
(The contribution of any given project will
vary from one benefit dimension to another.)

3. For each project, determining the expected
adoption rate (a), the expected chance of suc-
cess (s), and the cost (C).

To make the workshop run smoothly and to take
maximum advantage of the participants’ knowl-
edge and skills, we propose the procedure and di-
vision  of  work shown  in table  4.  Activities are
divided into two stages: those before the work-
shop and those during it.

The pre-workshop stage is devoted to estimating,
with the participation of development organiza-
tions, the size of the benefit dimension (BD) for
each component (crops, forestry, etc.). This stage
is also used to make an initial estimate of the cost
of research (C), in terms of months of researcher
time required. The exercise is coordinated, of
course, by the program leader. If for some reason
these tasks have not been carried out before the
workshop begins, researchers should be called
out of the workshop for the time needed to com-
plete them.

In the second stage—the actual workshop—par-
ticipants work together to validate the BD values
that have already been calculated, to quantify the
correction parameters (fr and rp), and to estimate
the chance of success (s), the expected rate of
adoption (a), and the contribution of each project
to the applicable benefit domains (p).

The validation exercise and determination of val-
ues for parameters fr and rp take place in plenary.
Estimating the value of parameter a and s is best
done in working groups, and afterwards dis-
cussed and reconciled in plenary. As for quantify-
ing the contribution that the project makes to the
different benefit dimensions (the p for crops, live-
stock, fisheries, forestry, and soils), this task is also
done in the working groups formed to analyze
the contributions of projects to the benefit dimen-
sions.

Before setting up and assigning the groups their
tasks, there is good reason to classify the projects
according to the benefit dimensions that they will
likely affect. This may be done by the program
leader or by the program committee.

Once the projects have been divided up, the
groups are formed. One group is assigned to each
benefit dimension. For Benin’s Central Region,
four groups were formed: crops, livestock, for-
estry, and soils.

It’s important to    ensure that development
authorities  and farmers are well  represented in
these groups. Their participation is indispensable
in setting the value of the parameters that come
into play in the project scoring.

Table 4. Organization of the priority-setting exercise

Pre-workshop

During the workshop

1.

2.

3.
4.

5.
6.
7.

A multidiscliplinary group of researchers and development officers estimate the size of the benefit
dimension for each of the components or benefit domains, for example, crops, livestock,
fisheries, forestry, and soil quality.
The same group estimates the cost of each project.

In plenary, workshop participants validate values and estimate, by consensus, the values of and .
Working groups estimate the expected value of project impact of and Groups are formed by

dividing participants along the lines of their knowledge and interest.
In plenary, participants validate the values of and estimated in the groups.
Program committee calculates project scores using equation (2).
In plenary, workshop participants conduct the coherence test.

(BD)

(C)

BD fr rp
(p), (a) (s).

a s
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Support projects are dealt with in the same way
as technical projects, with one exception: the
value of the contribution of support projects to a
given benefit component will be the sum of the
values assigned to the technical projects they sup-
port. Sometimes participants may decide that all
support projects are high priority. In such cases,

these projects are not subjected to the priority-set-
ting procedure.

Finally, the values of all the parameters are com-
bined to produce the final project scores and to
develop the project ranking. The ranking is then
submitted,  in  a  plenary session, to a coherence
test.

2.7 Human Resource Gap Analysis

In step 7, the human resource gap analysis, the
program committee defines, by discipline, the

number of researchers needed to implement the
priority projects. By subtracting the number of re-
searchers available in each discipline from the
number needed, the gap can be determined. The
gap should be filled by recruitment, by transfer-
ring researchers from other programs, or by con-
tracting research out to other organizations. Box
20 provides estimates of the human resource re-
quirements and gaps for top-priority projects in
the program for Benin’s Central Region.

The spectrum of scientific specializations needed
in a regional program is wide. This reflects the in-

tegrated nature of such programs. Specialists
from the agricultural sciences, animal sciences,
and forestry and fisheries are needed, as well as
economists and sociologists. On the one hand,
certain disciplines can be anticipated to have spe-
cial importance within a regional program—for
example, crop management, soil science, engi-
neering, and ecology. On the other hand, the role
of plant breeding, plant protection, and posthar-
vest technology is relatively less. These differ-
ences are more marked when regional programs
run side by side with commodity programs,
which take care of breeding and plant protection
research. The range of specializations within the
regional program must, of course, be kept within

Detail of Step 7 of the Program Formulation Process, ‘Human Resource Gap Analysis’

Rationale
The program should  be  equipped  to implement priority
projects and human resources are central to this

Output
Required number of researchers by discipline and staff re-
quirements per year for priority projects, identification of
gaps between requirements and availability

Responsibility
Program committee led by the program leader

Participants

Program committee, human resources department

Methods
Matrix of priority projects by disciplinary requirements and sensitivity analysis

Time and resources
One to two weeks after the second workshop

1
Review of
research
domain

2
Constraints

analysis

4
Determination

of research
objectives

and strategy

5
Identification
of research

projects

6
Priority
setting

7
Human

resource
gap analysis

8
Recommen-
dations for

implementation

3
Evaluation
of existing

results

Workshop 1: Workshop 2: Workshop 3:

Source: Collion and Kissi, 1994, with modifications by the authors
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reasonable limits. Otherwise, it becomes impossi-
ble to recruit the necessary personnel. For exam-
ple, when a pasture   production specialist, a
pasture ecologist, a pasture botanist, and a pas-

ture taxonomist are “required”, serious considera-
tion should be given to having the assigned tasks
done by a single pasture scientist.

2.8 Preparing for Implementation

Once projects are identified and prioritized,
and human resource implications have been

assessed, the regional program is ready to be put
in place. Implementation may occur under one of
two scenarios:

First, if the program focuses on a new area of re-
search, the activities to be carried out under the
priority projects are implemented gradually as re-
searchers are recruited or reassigned to the new
program and as financial resources are mobilized.

Second, if the program already exists and the
planning exercise has served principally to reori-
ent research activities, the priorities  established
by consensus during the planning exercise must
be reconciled with activities already in progress. If
research in progress matches an established prior-
ity, it must continue within the framework of the
reoriented program and receive the necessary
support. However, if projects in progress do not
match an established priority, but have been
going on for quite some time and are close  to
completion, it is best to complete the work—espe-

Box 20: Estimating human resource requirements for first-priority projects

Benin’s Central Region research program currently em-
ploys an agronomist and a soil scientist. Scientists can
be expected to dedicate 70 percent of their time to re-
search (eight months). The remainder will be spent on
training, administration, organizational duties, leave, etc.
Using these estimates, the program will have to recruit

an economist and the soil scientist’s time should be
shared with another program, possibly in exchange for
part of a forestry scientist’s or a livestock scientist’s time.
The pasture scientist and engineer could be brought in
through special contracts.

Project Title Agronomy Economics
Soil

Science Engineering
(Agro)

Forestry
Pasture
Science

Animal
Science

Total requirement
Availability
Gap
Gap in person-years

per annum

2.3

2.0
2.3

2.5

8.8
8.0
0.8

0.1

1.3
1.0
1.0

1.0

2.0
2.0
1.0

9.3

9.3

1.16

1.0

1.0

2.0
8.0

-6.0

-0.75

1.0

1.0

1.0

0.13

1.0

1.0

2.0

2.0

0.25

1.0

1.0

1.0

0.13

2.5

2.5

2.5

0.31

Bush fire control
Rural credit needs and availability
Improved use of in-land valley areas
Sustainable cropping systems
Plant multiplication techniques
Yam-based production systems
Sociological study of land use
Animal husbandry
Commodity system analysis
Factors affecting technology adoption
Animal traction technology use
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Detail of Step 8 of the Program Formulation Process, ‘Recommendations for Implementation’

Rationale
Conditions for program implementation need to be cre-
ated. All stakeholders should have access to program
planning outcomes

Output
A program document and validation of program by stake-
holders and research managers

Responsibility
Program leader, program committee, and possibly, pro-
gram members

Participants
All those involved in the previous steps

Methods
Consultation and report writing

Time and resources
Four to six weeks after second workshop

1
Review of
research
domain

2
Constraints

analysis

4
Determination

of research
objectives

and strategy

5
Identification
of research

projects

6
Priority
setting

7
Human

resource
gap analysis

8
Recommen-
dations for

implementation

3
Evaluation
of existing

results

Workshop 1: Workshop 2: Workshop 3:

Source: Collion and Kissi, 1994, with modifications by the authors

cially if the project has already consumed a large
part of the resources set aside for its implementa-
tion. The same holds true for activities that a re-
searcher is doing as part of a thesis in preparation
for an academic degree.

With the exception of these two cases, it’s prefer-
able to stop on-going research and assign new
priority project activities to the affected re-
searchers.

Major shifts in the direction of research don’t oc-
cur without difficulties of course. Some scientists
who have experienced such a reorientation have
expressed frustration because they considered
their research work important to the country’s ag-
ricultural development. Managers must explain
to them that, yes, the activity may be important
but it is not an immediate  priority given more
pressing needs of users and the extent of available
resources. Sometimes training is needed to pre-
pare researchers to carry out their new duties un-
der the best possible conditions.

To ensure successful implementation, it is crucial
to have both internal and external support for the
program. This will already be largely achieved
through the participation of various stakeholders
in the planning process. But it needs to be rein-
forced once the program has been finalized. The
availability and communication of clear and
transparent information on the program are key
to obtaining this support. The program leader
should therefore take the following steps:

■ Write a program document explaining how
the program came about. Its outline can

roughly follow the eight steps of the planning
process. In the preface, it may be useful to ac-
knowledge the participants since they give the
plan a good measure of its credibility. The
document should also provide specific recom-
mendations on filling the human resource gap,
pay special attention to the nonresearchable
constraints identified, and suggest develop-
ment measures. Box 21 suggests an outline for
a program document with 10 chapters.

■ Stage an internal validation workshop within
the research institute. This identifies potential
collaborators and possible overlaps with other
programs and may also serve to assess the
program’s scientific merit. The internal valida-
tion shouldn’t be too concerned with the pro-
gram’s relevance, as the different stakeholders
present in the planning workshops will have
already established this.

■ Present the program to the various stakehold-
ers (external validation). In this presentation,
encourage questions on the program’s rele-
vance. If the program has been prepared with
care, the validation workshop will only help to
strengthen it, in part by building commitment
among possible research partners in the stake-
holder community. Highlight the nonre-
searchable constraints since these demonstrate
the importance of integrating research with
other development activities. An extensive
discussion on the complementary develop-
ment measures needed and on their feasibility
will greatly enhance the viability of a regional
program. Are the legal  arrangements or  the
policy guidelines suggested by the research
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planning team feasible? Should the research
team anticipate other changes in the environ-
ment? If the complementary measures are fea-
sible, try to obtain a commitment from other
organizations to try to implement such meas-
ures. Similarly, discuss the usefulness of regu-
lar contact between research and development
organizations and whether certain activities
could be undertaken together. A discussion of
the role of development will lead many stake-
holders to appreciate that the program’s archi-
tects recognize the limits of research; and they
will leave the meeting with new ideas for their
own development work.

■ Finally, once the program has been validated
internally and externally, the program leader
should ask program staff members to start de-
veloping the research projects in more detail.
This means identifying research methodolo-
gies, resource requirements beyond scientific
staff, budgets, and monitoring and evaluation
mechanisms. Once available, data on the pro-
jects should be entered in the institute’s man-
agement information system to avoid
duplication in future planning exercises.
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10. Conclusion (1-2 pages)

References

highlights of principal outcomes

Preface

Executive summary

1. Introduction (1-2 pages)
purpose of document
institutional context
planning context (long term, medium term, annual plan)
participants
acknowledgments

2. Sector review (7-10 pages)
production and consumption information, resource use, production and marketing structure, etc.
regional development objectives

3. Evaluation of past research (5-7 pages)
within the institute
within the country
in other countries

4. Constraints analysis (10 pages with constraints tree, 4 pages of text)
presentation of constraints tree
explanation of constraints tree (concise)
identification of constraints that are amenable to research solution

5. Determination of research objectives (3-5 pages)
description of principal objectives for research program as derived from the constraints tree
description of derived objectives (principal research fields that need to be addressed)

6. Identification of research projects (10 pages)
description of research projects to address the constraints, expected research results,
activities to execute these projects
classification of research projects into technical projects and support projects
estimation of project duration (in years)
estimates of human resources needed by discipline for each project

7. Priority setting among research projects (10 pages)
explanation of method used in priority setting
estimates of parameters required in priority-setting exercise
showing and explaining the results of priority-setting exercise (ranking)
description and explanation of changes made to initial ranking
judgments on support projects

9. Policy recommendations (4 pages)
review nonresearchable constraints and make recommendations
suggest institutions best placed to pursue recommendations

8. Resource gap analysis (4-6 pages)
on the basis of the list of priority projects and indications by management on the size

of the program, identify:
– human resource requirements
– physical resource requirements
– location
– comparison of resource requirements with resource availability and identifications of gaps
– proposals for filling resource gaps (recruitment, training, building, purchasing, etc.)

Box 21: Suggested outline for a program formulation document
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3.1 Nature and Time Requirements of the Planning Process

Regional research programs can be an effec-
tive tool for responding to the growing de-

mand for better integration of NRM concerns in
the agricultural research agenda. By developing a
shared perspective on the characteristics, con-
straints, and potential of a region, regional plan-
ning combines a holistic diagnostic perspective
with a focused research plan.

The regional planning approach examined in this
document combines subjective and objective in-
formation from different sources. It uses a quanti-
tative, economics-based procedure to prioritize
research projects. But it does not pursue very de-
tailed and precise information on the different
projects. Neither does it apply advanced and de-
tailed project evaluation methods. Rather, it as-
sumes that the confrontation of these rough
results with the subjective judgments of the mem-
bers of the planning group is the best way to im-
prove relevancy and orientation of the program.
Thus the type of estimation procedures proposed
and the extent of participation required are
strongly intertwined. Without participation, the
estimation procedures do not hold sufficient
guarantee for reliable results. But with well man-
aged  participation, further sophistication of  the
procedures would not necessarily do justice to the
combined expertise of the planning group. The fi-
nal procedure is a mix between analysis, expert

knowledge, economic estimations, creativity, and
teamwork.

Whether the amount of detail provided in these
guidelines is sufficient under all conditions is dif-
ficult to assess. When regional research programs
deal with larger mandates (bigger regions, more
production), one might expect that the level of in-
vestment in the exercise might be higher than that
suggested in this document, both in terms of the
number of people that participate, and in terms of
the amount of data collection and processing. In
the suggested form, the time requirements are
roughly as follows: the planning group of some
20 people would be involved for roughly five
days, for a total of 100 days. The program com-
mittee of three members would be involved for 12
weeks each (60 days), for a total of 180 days. Re-
searchers would spend two days to provide infor-
mation for each project, or approximately 100
days. And a stakeholder group of about 25 per-
sons would assess the plan during one day, total-
ing approximately 25 days. The time
consumption would then be 405 days, or 81
weeks, roughly comparable to two person years.
If the exercise is used to plan a program of, let us
say, 10 full-time researchers for a period of eight
years, the total costs of planning the program
would be roughly 2.5 percent of the resources that
the program will spend.

3.2 Future Problems and Opportunities

Regional programs may start absorbing tradi-
tional farming systems units (or on-farm re-

search units). They will have a mix of on-station

and on-farm research components, depending on
the specific constraints addressed by each re-
search project, but not depending on the organ-
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izational unit in which the research is done. Re-
gional programs tend to soften the rigid linear se-
quence of basic, strategic, applied, and adaptive
research, especially in the applied and adaptive
stages. The feedback loop between farmers and
research is shortened. Most researchers in a re-
gional program will likely have experience with
on-farm participatory methods, though not all to
the same degree.

Regional research programs must be accountable
to more than farmers. They should pay attention
to the needs of other resource users as well. Some
of these are water management authorities and
nonagricultural households. They should also be
aware that their support will have to come from
regional authorities and other representatives of
regional interests. The program may feel pres-
sures from many sides but should be well placed
to address them.

Decentralization

Regional programs normally require a measure of
decentralization and often they will be based out-
side the capital city. This is justified because in
many countries the concentration of research in
just a few central locations results in scientists be-
ing unaware of the wide variety of conditions
faced by farmers elsewhere in the country. This
undermines their effectiveness as problem
solvers. Nevertheless, decentralization must not
be taken to extremes. For researchers to maintain
their skills and qualifications, they need to belong
to a peer group. Decentralization can also reduce
living standards for researchers and their families.
The difference between daily life  in  the  capital
city and daily life in the countryside can be enor-
mous, especially in developing countries. If de-
centralization is pushed beyond, say, the second
tier of cities (e.g., provincial or departmental capi-
tals), researchers may start looking for alternative
employment. Of course, the best researchers will
be the ones to find it most easily.

Effective implementation of regional programs
demands adequate resources. Transportation is a
key factor. It may be as important as having a

well-equipped research station—perhaps even
more important.

Human resources are the heart of  any research
program. Regional programs demand a mix of
many disciplines. This, in turn, means paying
special attention to people management, espe-
cially taking measures to focus different kinds of
scientists on shared objectives and outputs
(Janssen and Goldsworthy, 1995).

What about program management? The regional
approach to research affects it in two very differ-
ent ways. On the one hand, the wide spectrum of
scientific subjects and issues to be dealt with com-
plicates management. On the other hand, the
proximity to users of research results facilitates it.
If researchers can’t clearly explain to farmers and
program leaders why certain problems are ap-
proached in certain ways, it’s probably because
they have not defined them properly. The variety
of issues that come to play in a regional program
provides another argument for developing such
programs in a systematic fashion.

Questions for further development

The procedure described in these guidelines is
still open to  improvement. We would  therefore
like to end with some of the questions that con-
fronted us while we were developing and testing
the approach.

Is it possible to make the program planning
process more participatory? Rapid rural apprais-
als could be used in the regional analysis (step 1)
and in the identification of researchable con-
straints (step 2). The challenge in strengthening
participation is to maintain a representative over-

view of the region and not be biased toward the
needs of small pockets of farmers.

Is workshop participants’ knowledge adequate
for effective regional program planning? We
found that even in carefully selected groups only
a few people could speak with some depth of
knowledge about the range of issues in a particu-
lar region. If such people are absent, participatory
regional planning may be biased toward the inter-
ests of over-represented groups or it may be diffi-
cult to achieve  consensus. Our solution  was  to
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emphasize a rigorous regional review by means
of secondary data and the development of a re-
gional profile. But the extent to which partici-
pants are able to absorb this information at the
beginning of the planning process should not be
exaggerated.

How can the results of the planning exercise be
exploited for purposes other than research? The
planning method does make provision for formu-
lating development (i.e., nonresearch) measures
to deal with nonresearchable constraints (part of
step 4). However, it may be useful to go beyond
this step by organizing a workshop for the main
development organizations working in the re-
gion. For the sake of credibility, such an initiative
would have to be supported by the regional gov-
ernment.

What is the value of exploiting GIS beyond its
role as an aid in setting the overall boundaries
of a region? The program formulation method as-
sumes that regions are relatively homogenous.
On this assumption, one could argue that further
zonation through GIS may not have much to of-
fer. Nevertheless, we are aware that the impact of
identified constraints on agricultural develop-
ment varies among different groups within a re-
gion. GIS could be used to differentiate in more
detail the likely beneficiaries of research. This
might improve the quality of priority setting
among projects.

Should the priority-setting framework (step 6)
not be more concerned with questions of timing,
especially since NRM is often concerned with
long-term effects? Developing procedures that do
a better job of incorporating discounting princi-
ples is not really a problem, especially when
spreadsheets are used. In fact, we first developed
a priority-setting approach that accounted for
benefit streams over 50 years. To streamline the
process, we went back to the present nondis-

counted method. But we do encourage users of
this manual to pursue more sophisticated dis-
counting procedures if they believe that such a re-
finement would be welcomed by their program
formulation group.

Is there a way to improve experience-based as-
sessments of the research project’s chance for
success (part of step 6)? Under the current plan-
ning method, many assessments reflect the edu-
cated guesses of working-group members simply
because information on the feasibility of  future
technology development is so scant. ISNAR is
looking into ways to fill part of this gap. But our
expectation is that project feasibility assessments
will remain largely subjective, even if they are fed
with better background information. For the mo-
ment, we believe the best way to improve assess-
ments is by identifying unambiguous research
projects and specific research activities. Validating
judgments on these activities is easier than on
overall projects and this improves the quality of
the resulting program.

Is it realistic to expect regional programs to be
fully implemented? This depends largely on how
flexible the programs are and on the availability
of resources. New or revised research programs
are constrained by previous commitments and by
staffing patterns that cannot be changed immedi-
ately. However, if a solid program is presented,
the chances of finding the necessary resources in-
crease markedly. It should be obvious that the ex-
pected success and vigor of a program increase if
it has been properly planned.

We hope the planning approach presented in
these guidelines will be useful to you. If you have
the occasion to apply them in whole or in part,
please share your experience with us. This will
contribute  significantly to  future refinements of
the method.
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Glossary

Formulating a research program involves a vari-
ety of partners, usually from different institutions.
These program architects need to speak the same
language. That is, they must agree on the mean-
ing of the words they use. This isn’t always easy.
Experience has shown that terminology differs
greatly from one country to another, between in-
stitutions, and even within a single institution. It
doesn’t really matter what terms are used. The
important thing is for members of a single pro-
gramming group to have a common vocabulary.
So  at  the start of a programming exercise they
should pay attention to standardizing the termi-
nology.

To help with this, some definitions are suggested
below. They are organized alphabetically. The 12
terms bearing an asterisk (*) comprise the mini-
mum vocabulary for which group members
should have a shared understanding of meanings.
Italicized terms within definitions are ones that
are themselves defined elsewhere in the glossary.

Agroecological zone: Contiguous geographical
area that is homogenous in climate and soils.
Agroecological zones can be useful for identifying
target areas for technology generation.

Benefit dimension: The main economic activities
or resources that are affected by the regional re-
search program. Cropping, livestock, forestry, soil
quality, water management, and fishery are exam-
ples of possible research benefit dimensions. The
“size of a benefit dimension” is defined as the dif-
ference between, on the one hand, the expected
value of a region’s agricultural production and re-
sources and, on the other hand, their total poten-
tial value if all research constraints are removed.
Signified by the variable “BD.”

Central constraint on a subsector: From a devel-
opment perspective, this constraint embodies all
the problems blocking the development of an ag-
ricultural domain, region or subsector’s potential.
Poor income-generating capacity is an example of
a central constraint.

Coherence test: The final step in setting priorities
among projects. The test consists of examining the
ranking of research projects based on their scores to
ensure it is logical and coherent. It serves to iden-
tify differences between the ranking that results
from applying the priority-setting equation and
the subjective or intuitive ranking by planning
group members. Any divergence is discussed. This
can lead to a change in the weighting of the crite-
ria used to evaluate the project whose score is be-
ing questioned. On the other hand, the discussion
may simply demonstrate deficiencies in group
members’ intuitive evaluation.

The coherence test, then, allows the group to fine-
tune the results of the priority-setting exercise
and to correct for weaknesses in the method being
used and in its application. It often stimulates
fruitful debate and improves the degree of con-
sensus.

Complementary development measure*: A rec-
ommended action, aimed at policymakers, that is
likely to promote the adoption of new technolo-
gies. Such a measure can be institutional or eco-
nomic.

Institutional measures include organizing profes-
sions, creating associations, or restructuring pub-
lic services.

Economic measures include building infrastruc-
ture, importing inputs or equipment, supporting
export incentives, price interventions, and tax re-
form.

In Morocco, for example, three complementary
development measures were advocated to pro-
mote the adoption of technologies coming out of
the country’s olive research program:

■ the creation of “tree centers” for distributing
plant material

■ organization of the tree nursery profession

■ a public information campaign to avoid “sell-
ing on the tree.”
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Constraint*: A situation or  factor that  prevents
production potential from being fully achieved.
This potential may be based on extending the area
under cultivation, increasing yields, cutting pro-
duction costs and losses, or raising value added
by processing and packaging.

There are four main types of constraints:

■ physical, that is related to climate (rainfall, tem-
perature, wind, air humidity), terrain, soil
(depth, texture, composition, etc.)

■ socioeconomic, that is related to the land tenure
system, market structure, and pricing and
credit policies

■ institutional, that is related to marketing prac-
tices and input distribution

■ technical, that is related to production, process-
ing, packaging, or storage

Constraints tree: A hierarchy of research and de-
velopment (R&D) problems originating from the
central constraint. It is a tool for systematically
analyzing such problems, allowing for a partici-
patory approach to formulating research projects
and programs.

The starting point in building a constraints tree
for a particular subsector is to identify the central
constraint. The causes and effects of all factors un-
derlying the constraint are then analyzed, along
with their interdependency. The constraints tree
takes the form of a flow chart composed of vari-
ous boxes at different levels. Each box represents
a separate constraint that is further broken down
into subconstraints at the levels below it.

Development objectives*: Economic and social
aims that a government seeks to achieve for a pro-
duction sector, production system, or agroecologi-
cal zone. Realistic objectives are defined in light of
comparative  strengths and weaknesses, existing
constraints, and potential technological break-
throughs.

Here are some examples of development objec-
tives:

■ increasing the level of self-sufficiency in a cer-
tain commodity

■ developing a marginal area

■ maintaining or increasing production

■ increasing the value added to production in
the postharvest stage

■ boosting exports

■ increasing income or employment.

Duration of an activity or project: The period
from the beginning of the research to achieving
the final results. For a research activity, it is the in-
terval between the starting date of the first specific
action and completion of the last. For a research
project, it is the interval between the date on
which the first activity begins and the completion
date of the last.

Institutional or interinstitutional program: A re-
search program can be conducted by a single in-
stitution or by several bodies within the national
research system. In the first instance, the program
is institutional; in the second, it is inter-institu-
tional.

Location of a research activity: Where the main
activities are carried out. This can be an experi-
ment site, an institute’s or teaching estab-
lishment’s laboratory, a private farm, a unit in an
agrifood industry. A research activity may have
several locations if its specific actions are spatially
duplicated. This is often the case when the same
research objective is being pursued in several agroe-
cological zones.

Nonresearchable constraint*: In most cases, such
constraints have to do with the physical environ-
ment. Agricultural research doesn’t provide direct
solutions to these problems but it can suggest
ways to eliminate or reduce their effects. It isn’t
possible to change the climate, the slope of the
land, or soil depth. However, research needs to
describe such factors and study their interactions
with those factors that are under the producer’s
control, such as choice of varieties, technical cal-
endar, management.

Socioeconomic and institutional constraints can
often be removed by development work or by so-
cial science research. Some of these are beyond
the scope of the research program under formula-
tion and, for its purposes, are therefore consid-
ered nonresearchable.

Planning by objective: A systematic method for
planning research activities for a given domain or
subsector. Specific intermediate research objec-
tives are determined as a means of achieving a
defined overall objective. Intermediate objectives
are then translated into research projects composed
of research activities, the results of which contrib-
ute to the achievement of the research project’s
specific objective.
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Planning committee: The committee responsible
for organizing meetings and preparing the neces-
sary background information. It is normally
headed by the research program leader. Two other
research program members should be on the
committee, one with a background in socioe-
conomics, the other trained in agronomy. The
fourth committee member should be a repre-
sentative from  the unit responsible for research
planning. This person contributes knowledge of
program formulation procedures and ensures that
the program under formulation is consistent with
the overall direction of the national agricultural
research system.

Planning group: An analytical, coordinating, and
advisory body whose job is to plan, monitor,
evaluate, and adjust research activities for a given
domain or subsector. It is a structure within which
a dialogue is established among researchers and
the users of research results for the purposes of
program formulation. The researchers come from
various disciplines and belong to different re-
search bodies. The users are selected according to
the type of research program to be formulated.

Priority projects within a program: The mini-
mum set of research projects needed for a program
to have the intended impact on the development
of the domain or subsector concerned. Setting pri-
orities among projects is done in light of their
relevance and the resources (particularly human
resources) expected to be available to the research
program over the medium term.

Program as structural unit: The word program
can refer either to the actual set of research projects
for a particular domain or to the organizational
unit that brings together researchers from various
disciplines to carry out the projects. When several
research organizations are involved, the program
constitutes a national research network for the do-
main or subsector in question.

The composition of a program makes it a flexible
unit. The participation of individual researchers
isn’t indefinite. They cease to be members of the
program once the intended results of their re-
search have been achieved—unless, of course,
they initiate other research activities that are also
part of the program.

Program planning workshop: A working meet-
ing in which a group of researchers and users of
research results—here called the program planning
group—formulates or adjusts a research program for
a given domain or subsector.

Project research results: Results expected from a
research project can take the form of new informa-
tion, the development of a new technology, or the
improvement of an existing technology.

Technologies may have to do with

■ selecting a variety or clone resistant to a dis-
ease or insect pest adapted to specific agroe-
cological conditions or having well-defined
quality characteristics

■ developing new practices for cropping, seed
multiplication, plant care, harvesting, soil
management, storage, or adding value
through processing and packaging

■ designing a crop rotation scheme

■ developing a method for crossbreeding ani-
mals

■ determining feed levels for livestock

■ designing new agricultural or agro-industrial
equipment

■ developing or improving a laboratory instru-
ment or experimental methodology.

Research results in the form of information can be
agroecological or socioeconomic studies and pro-
jections.

Researchable constraint*: A constraint likely to
be removed by agricultural research (including
social science research). Adoption of the results al-
lows the causes of the constraint to be eliminated
or at least their effects to be reduced.

Research activity*: A component of a research pro-
ject. A research activity is a coherent set of specific
actions to be carried out in a given period, all of
which are necessary to attain the desired result of
the activity. It is generally monodisciplinary and
carried out by one researcher, sometimes with the
assistance of technicians, according to an experi-
ment protocol. It has an objective, location, sched-
ule, and cost. A research activity can have several
locations if the desired objective applies to several
agroecological zones. The number of activities
varies from project to project.

Research objective*: An innovation that scientists
hope to make through research in order to re-
move a researchable constraint. This can be in any
of several areas:

■ plant and animal materials

■ farming techniques
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■ crop rotation

■ herd management

■ natural resource management

■ product storage, processing, and packaging

■ understanding the physical or socioeconomic
environment

■ research methods in the agricultural sciences

Research objectives tree: A hierarchy of research
objectives that must be achieved to eliminate the
central constraint or problem faced by a particular
area or subsector of agriculture.

The objectives tree is constructed using the con-
straints tree. First, an overall objective is assigned
to the central constraint. Next, the specific re-
search objectives required to achieve the overall
objective are determined. Each specific objective
corresponds to a research opportunity and serves
as the basis for identifying a research project.

The cause and effect relationships set out in the
constraints tree thus become the links between
the intermediate objectives and the overall objec-
tive. Development objectives do not come into
play in this tree.

Building an objectives tree is not as mechanical as
it may seem. It isn’t simply a matter of replacing a
negative phrase describing a constraint by a posi-
tive one defining the objective. Rather, the process
first requires an analysis of the constraint. It’s im-
portant to ask, for example, whether the con-
straint is researchable. There is no point in
assigning research objectives to constraints such
as “poor rainfall distribution” or “uneven ter-
rain”. But these factors should be taken into ac-
count in the analysis that leads to program
formulation. Similarly, results from earlier re-
search should be reviewed since a solution or par-
tial solution to the constraint may already exist.

Like the constraints tree, the research objectives
tree takes the form of a flow chart with various
boxes organized at several levels.

Research program*: A set of research projects car-
ried out to address development objectives and us-
ers’ needs in a particular domain or subsector.
The domain or subsector covered by the program
can be a commodity (such as olives), a group of
commodities (such as food legumes), an agroe-
cological zone (such as Central Benin), or a pro-
duction factor (such as farm mechanization).

Research project*: A component of a research pro-
gram. The combined results of a program’s con-
stituent research projects allow the program
objectives to be met. A project is a coherent set of
research activities all of which are necessary to
meet the project’s research objective and which
are to be completed in a given time frame. A re-
search project generally produces a technology.

A project is carried out by several researchers and
often provides a framework within which several
disciplines can interact to achieve the common re-
search  objective.  A research project  can involve
several disciplines of the agricultural sciences;
this is called a multidisciplinary project. A re-
search project limited to one discipline is called
monodisciplinary.

In Benin, a research initiative titled “Development
of Millet Varieties Adapted to Northern Benin” is
an example of a multidisciplinary project. It
brings together agronomists, weed scientists,
plant pathologists, and agricultural economists.
An example of a monodisciplinary project, in Mo-
rocco, is “Improved Extraction of Olive Oil in Ar-
tisanal Pressing Operations.” In this research
project, only technologists are involved.

The number of projects varies from program to
program. In Morocco, for example, the Date Palm
Program has 17 projects, the Oilseeds Program
has 26, the Dryland Crops Program has 48, and
the Food Legume Program has 52.

A project has several defining characteristics: an
objective, component research activities, a project
leader, a timetable, a budget, expected results,
and target indicators for the purposes of monitor-
ing and evaluation.

Research-year*: Twelve months of research activi-
ties. The time a researcher devotes to “research”
over the course of a calendar year is, in the strict
sense of the word, less than 12 months. This is be-
cause of other duties such as supervising students
or junior researchers, teaching, and participating
in technology transfer and scientific events. And,
of course, there is time off for annual leave. A re-
search year therefore covers more than one calen-
dar year of a researcher’s time.

In Morocco, for example, INRA estimates that re-
searchers devote an average of eight months of
the calendar year to actual research.

Specific action*: A basic component of a research
activity. Specific actions, when combined, make it
possible to achieve the intended result of the ac-
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tivity. The specific actions of a research activity
can be

■ manipulation of plant or animal materi-
als—such as hybridization, crossing, castra-
tion, grafting, or isotopic marking

■ agricultural interventions such as plowing,
sowing, maintenance work, spraying, or har-
vesting

■ testing, analyses, observations, measurements
or weighings in the field, on station, in a food
processing plant, or in the laboratory

■ censuses, canvassing, surveys, data collection,
etc.

In principle, all specific actions of a research activ-
ity are carried out by the researcher in charge of
the activity. However, in practice one or more spe-
cific actions may be handled by a technician un-
der the researcher’s supervision or by another
researcher.

Subprogram: A research program is sometimes di-
vided into subprograms. When a program covers
several products or commodities, there is often a
subprogram for each. For example, a cereals pro-
gram may have subprograms for wheat and bar-
ley. Alternatively, subprograms may correspond
to agroecological zones if there is sufficient diver-
sity to justify the pursuit of separate research
strategies.

Support project*:  During program formulation,
the planning group may identify certain projects to
be carried out in addition to those research projects
that are supposed to lead directly to new or im-
proved technologies. A support project is one that
generates information useful to researchers or de-
velopment authorities. For example, the informa-
tion may improve researchers’ understanding of

the physical or socioeconomic environment, al-
lowing for better targeting of technologies. Or it
may increase the probability of success of another
research project by enhancing control of interven-
ing factors.

In the case of development authorities, informa-
tion from a support project may help them to im-
prove the chances of new technologies being
adopted.

Here are examples of support projects identified
during the formulation of a food legume pro-
gram:

■ study of the socioeconomic impact of mecha-
nization on small farms

■ study of food legume supply and demand

■ taxonomy and mapping of diseases and pests

■ study of parasitism mechanisms and host-
parasite relationships.

Users of research results: Target groups for the
technologies developed by research. Direct users
include the various types of crop and livestock
producers, agro-industries, traders, and scientists.
Indirect users are those whose activities should
take research results into account: decision mak-
ers, development authorities, extension manag-
ers, and so on.

Identifying future users allows for better target-
ing of research. The nature of the technologies to
be developed should be determined in light of the
needs of the user groups for whom they are in-
tended. For example, in the area of farm mechani-
zation, tools for cultivation, crop maintenance,
and harvesting need to be adapted to the type of
farm where they are to be used.
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About these Guidelines

These guidelines present a method for formulating regional research programs with a
mixed perspective - one that combines productivity and natural resource management
issues within a regional, decentralized context. Based on earlier work by Collion and
Kissi (1994), it has been substantially modified to account for the peculiarities of re-
gional research planning. The method was pilot tested in Benin. It has also been ap-

plied in Senegal and Morocco.

Part 1 presents the rationale and background of regional research planning. This sec-
tion is particularly relevant for institute directors, policymakers reviewing research op-

tions, and, of course, for research program leaders. The method for regional research
planning is treated in Part 2. In the first five steps of the planning approach, research

constraints, objectives, and projects are identified in a structured, logical, and participa-
tory fashion. Step 6 of the research planning approach examines how priorities are es-

tablished among the research projects. This presentation is aimed specifically at
economists involved in research planning and research program leaders. In steps 7 and

8 of the program planning process, the results of the planning exercise are translated
into implementable recommendations. Part 2 is focused specifically for program lead-

ers and research institute directors. Part 3 reviews the overall procedures and poses
some questions and issues that should be resolved in the future. It may be of interest to

all persons involved in regional research planning.

Throughout the document, a series of boxes illustrates the experience of Benin with re-
gional research planning. These boxes aim to provide a clear example of the sequence,

organization, and execution of the regional research planning process.


