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Preface

The International Service for National Agricultural Research (ISNAR) is mandated to assist
national agricultural research systems (NARS) in developing countries in strengthening their
agricultural research management. Through its training unit and in collaboration with national
agricultural research organizations (NAROs) and management development institutes (MDIs),
ISNAR produces training modules in agricultural research management. These training modules
provide "researchers-trainers" with both a training plan and training materials designed to
improve the knowledge, attitudes, and skills needed to manage agricultural research effectively.

The Agricultural Research Management Training (ARMT) Project aims at institutionalizing
agricultural research management training in the Southern African Development Community
(SADC) countries as well as improving the management capacity ofresearch leaders. The current
phase of the project, sponsored by the United States Agency for International Development
(DSAID), includes the development of a series of training modules on research management to
facilitate the training of national trainers in order to ensure a sustainable capacity for training in
the region.

Each draft training module comprises a curriculum, including learning objectives for each day's
activities; descriptions of the training approach, methods, and techniques; and master copies of
handouts, worksheets, overhead transparencies, and other training media that can easily be
reproduced for distribution among participants in the workshop. In addition, the training modules
include evaluation forms and a recommended bibliography for use by the trainers.

Texts and exercises from the region and from other parts of the world were collected to create
the training modules. Whenever possible, the training design team has acknowledged original
sources. In order to ensure the relevance of the basic materials and cases to the region, this
training module was designed in partnership with NARS and tested in a draft version during
two-week workshops in the SADC region.

The first week of these workshops, brought together SADC trainers from MDIs and universities,
and senior researchers from NAROs. ISNAR subject-matter and training specialists led the
learning process and collected feedback from the participants to improve the training module.
Feedback was incorporated and the module was further tested during the second week. The "new
trainers," the main users of this module, led the workshop for national program leaders and senior
scientists. The module was further improved by the participants.

This is the resulting version of the module, which was tailored to SADC users through this
process. The trainers are expected to use the module to facilitate planning and implementation
of training/workshop programs in the region. The researchers are expected to use the module to
provide their colleagues with the opportunity to analyze NAROs' approaches and assessing ways
of improving them within their organizations. In addition, the researchers are expected to assist
national trainers in implementing training events in their respective countries.
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It is hoped that the trainers and researchers will adapt the module to respond to their specific
needs and share the changes with Eastern and Southern African Management Institute (ESAMI)
and ISNAR as a contribution to improving the materials for the benefit of the region.

ESAMI and ISNAR thank all the research management specialists, national trainers, and those
who participated in designing, testing, and improving the module for their very valuable
contributions.

Director General, ESAMI

viii

Dr. Christian Bonte-Friedheim
Director General, ISNAR
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Agricultural Research Management Training Project

SADC/ESAMI/ISNAR
Agricultural Research Management Training Project

Introduction

Agriculture continues to play a major role in the economy of the SADC countries (Angola,
Botswana, Lesotho, Malawi, Mozambique, Namibia, South Africa, Swaziland, Tanzania, Zam
bia, and Zimbabwe) by providing food, energy, and some income for the majority of the
population and raw material for the growth and development of the manufacturing industries.
However, environmental problems such as soil degradation, deforestation, and the severe
drought of the recent past remain serious constraints on national development. At the same time,
the increased demand for food (due to rapid population growth), raw materials, and improved
technologies present new challenges to agricultural research.

The responsibility for co-ordinating research and training in agriculture and natural resources
in attaining SADC's goal of food security is vested in the Southern Africa Co-ordinating
Committee on Agricultural Research (SACCAR). Early in its formation (1984), SACCAR
recognized that national agricultural research systems (NARS) could greatly enhance their
efficiency and effectiveness in technology generation and delivery if their management could
be improved. In particular, the planning and management of human, financial, physical, and
agricultural resources could be improved as could the procedures for prioritizing research
programs and linkages with policymakers and external sources of knowledge. The ARMT
Project was conceived and developed in 1987 to address these concerns. The evaluation ofPhase
I in 1990 recommended that one way to make training sustainable was to institutionalize it in
the region. The first step in this process was the integration of the project into a regional
management development institution (MDI)-Eastern and Southern African Management
Institute (ESAMI). This was to be followed by institutional capacity building in the region, of
which the present exercise of training module development is an integral part.

This project, which covers the period 1992-1995, is a collaborative venture among three
partners: ESAMI, as the main executing agency; ISNAR, as a joint executing agency; and
SACCAR, which provides the strategic regional perspective to the project.

The project is based in ESAMI's headquarters in Arusha, Tanzania. It is implemented through
a network of SADC MDIs and individual experts from the region. This design aims to ensure
adaptation and institutionalization of research management training.

Goal of the Project

The aim of the project is to strengthen the capacity of agricultural and natural resource
policymakers and research managers in planning, organizing, and managing research systems
in order to increase their efficiency and effectiveness in addressing the region's food problems.

Research Program Formulation 3



Asricultural Research Management Training Project

Objectives of the Project

The objectives of the project are the following:

a. to increase understanding among high-level officials on the role of research in promoting
and sustaining agricultural development;

b. to strengthen the capacity of national research leaders to plan, program, budget, and monitor
research programs of relevance to national development goals;

c. to foster human resource development in agricultural research management within the
member countries;

d. to build the skills of middle-level research administrators in the management of agricultural
research activities;

e. to work towards building a base for a sustained capacity in management training for
agricultural research within SADC.

Phase I laid the foundations for building specific skills and providing the knowledge and tools
that helped SACCAR realize substantial progress in achieving its two main goals:

a. increased co-operation in research on agriculture and natural resources;

b. improvement in the capacities of individual countries to undertake carefully prioritized
research and training projects.

This in turn enabled SADC countries to make progress towards achieving important goals in

a. increased agricultural productivity;

b. higher incomes and creation of employment in the rural areas.

Phase II is concentrating on the institutionalization and sustainability of the AMRT Project
activities.

Target Audience

The ARMT Project aims at training the following persons:

a. policymakers: board of governors, agricultural research council members, planners, ex
ecutive officers in the NARS, permanent or principal secretaries, and those responsible for
the long-range objectives of a NARS

b. senior research managers: senior managers and executives of the system, for example,
directors general/directors and their assistants-those responsible for overseeing the imple
mentation of policies

c. middle-level research managers: research co-ordinators, station heads-those responsible
for supervising research operations at research stations, laboratories, institutes, etc.

4 Research Program Formulation
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Agricultural Research Management Training Proiect

The Modules

The ARMT Project strives to institutionalize and sustain management training within the SADC
countries. The comprehensive action plan includes several training modules, which are to be
used by ESAMI, MDIs, and NARS to implement workshops for training their local personnel.
This will contribute to capacity building and, hence, sustainability and institutionalization of
management training in the region. The modules aim to help MDIs and NARS develop their
own capacity for gender-balanced multidisciplinary in-service training.

Eight modules form the core of the ARMT Project

1. Priority Setting for Agricultural Research Programs

2. Planning, Monitoring, and Evaluation of Research Projects

3. Information Management for Research

4. Scientific Writing and Presentation

5. Research Program Formulation

6. Financial Management in Research on Agriculture and NRM

7. Strategic Planning

8. Gender Analysis for Management of Research in Agriculture and Natural Resources

The Workshops

The modules provide the basis for trainers to prepare and deliver workshops. The majority of
the modules are designed to run for five days. However, the training modules on GenderAnalysis
for Management of Research in Agriculture and Natural Resources and Information Manage
ment for Research are designed to run for four days and 10 days respectively.

Research Program Formulation 5
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Overview of the Module

Research Program Formulation

Introduction

One of the major tasks of agricultural research managers is to ensure that research programs are
well defined and designed and are closely targeted to national objectives for agricultural
development and technology. These objectives constitute the starting point for the process of
research program formulation. This process requires choices and decisions at different manage
ment levels including the central national policy level and agricultural research stations.

The professionals involved in the process of research program formulation must constitute
multidisciplinary teams and be supplied with appropriate information to make relevant and
effective decisions. They must select priority-setting methods appropriate to meet the needs of
the various groups.

The key task of management in program formulation, then, is to ensure adequate guidance to
help agricultural researchers apply their training and creativity in developing a research program
that will most effectively work to the attainment of national development objectives.

This module provides the users with the opportunity to analyze and discuss general principles
and exercising procedures for developing research program formulation in agricultural research
organizations.

Objectives

At the end of the workshop the participants will be able to do the following:

1. Explain how long-term program planning fits into agricultural research planning and
program formulation.

2. Identify problems within their own research programs that can be solved or ameliorated by
long-term program planning.

3. Explain why evaluating current research results, both domestic and external, is a necessary
step in long-term program planning.

4. Describe a specific technique for analyzing constraints - the "tree of constraints."

5. Explain why determining research objectives and strategy is a critical step in long-term
program planning.

!S,esearch Program Formulation
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Overview oUke Module

6. Explain why translating research objectives into clearly defined projects is a necessary step
in long-term program planning.

7. Explain why formal priority-setting methods are necessary.

8. Explain why resource gap analysis is a necessary step in the long-term program planning
method.

9. Describe how to conduct a gap analysis for a given resource.

10. Outline differences in research program formulation between NRM research and traditional
agricultural research.

11. Explain how to incorporate NRM in agricultural research.

12. Describe multidisciplinary research concepts.

13. Discuss institutionalization of program formulation.

14. Identify key parts of a research proposal.

Duration

The workshop is planned for five days.

Topics to be covered

1. Introduction to the workshop

2. Program Formulation-Context and Terminology

3. Improving Research Programs and Related Principles

4. Sector Review, Stakeholders, and Clients' Consultation

5. Constraint Analysis

6. Evaluation of Research

7. Identifying Research Objectives and Strategy

8. Project Identification

9. Project Development-Checklist and Resource Requirements

10. The Use of Logical Framework and ZOPP

11. The Research Proposal Process

12. Preparing a Comprehensive Work Plan

13. Importance of Priority Setting in Agricultural Research

14. Basic Principles of Priority Setting

15. Priority Setting-Approach and Methodologies

16. Resource Gap Analysis

17. Program Formulation and Priority Setting for Natural Resource Management

10 Research Program Formulation



Ove11liew ofthe Module

18. Procedures for Program Planning

19. Managing Multidisciplinary Research Programs

20. Institutionalization of Program Planning

21. Participant Action Plan Approach (PAPA)

Target Audience for the Research Program Formulation Workshop

The workshop is intended for agricultural research program leaders and scientists. SADC,
ESAMI, and ISNAR strongly encourage a balanced selection ofparticipants equally representing
males and females.

Training Approach

This training module provides trainers with the information, specific activities, and materials
they need to effectively plan and deliver a training program. Because each trainer and each
training situation is unique, planning is critical to the success of any program. This module
encourages participation and provides hands-on, problem-solving experiences and exercises.

Applying the Experiential Learning Cycle

This training approach is based on experiential learning theory (Kolb and Fry 1975; McCaffery
1986) and is participatory by design. It is a learner-centered approach involving experience
followed by a process of reviewing, reflecting, and applying what has been learned. Participa
tory methods keep learners active in the learning process. They are involving and interactive,
and they encourage communication and group work. They are action oriented and experience
based.

This experiential and participatory approach was chosen to enhance effective skill transfer, to
facilitate conceptual and attitudinal development, and to encourage appropriate changes in
participants' behavior. The experiential learning cycle is especially useful for skill training
because most of its techniques are designed to involve the participants in practicing the skill.
The experiential model helps people assume responsibility for their own learning because it asks
them to reflect on their experience, draw conclusions, and identify applications. Participants
ground the lessons in their actual work environment by considering the question of what can or
should be done differently as a result of this training experience.

To be effective this module must be applied in both the design and delivery stages of training.
The sessions, activities, and notes in this module present trainers with guidelines for reaching
the training objectives by applying the experiential training methodology. An understanding of
the adult learner, the role of the trainer as a facilitator, and of the experiential learning cycle is
important to this approach.

The Adult Learner

Understanding the adult learner is critical to the success of this training approach. The adult
learner has particular needs (Knowles 1978; McCaffery 1986; Zemke and Zemke 1981). Adult
learners need continual opportunities to identify their needs and recognize the relevance of their

Research Pmgram Formu[atian II



Ove11Jiew oftke Module

learning in terms of their own lives. Adult learners need self-directed learning opportunities in •
which they can actively participate. They need to actively think, to do, to reflect on experiences,
to discuss with others, and to practice and learn new skills. The adult learner needs interactive
communication with both the trainer and fellow learners, which is different from one-way
teacher-to-student communication. The learner needs to continually reassess the question,
"Where am I now and where do I want to go?"

The Trainer

The role of trainer/facilitator is to manage or guide the training process rather than to manage
the content of learning. Adult learners need to be able to share the responsibility for learning
with the trainer. The experience of adult learners should be viewed and used as a rich resource
in the learning environment and they should be encouraged to contribute to the learning
environment whenever possible.

The Experiential Learning Cyclel

Experiential training or learning is a phrase often heard in the educational world. The strength
of the approach is in the completeness of its cycle, which consists of four stages, each as
important as the preceding or following one. The four stages are (1) experience, (2) process, (3)
generalization, and (4) application.

The term "experiential" is often misused in practice. Experiential training seems to mean letting
people participate in a presentation, having a question-and-answer session after a lecture, or a
role play or case study without the subsequent steps of the model. The final stages are often left
out of the design of the program. As a result, the power of experiential learning is significantly
diminished or negated altogether. The stages of the experiential learning cycle are outlined
below.

Figure 1: Experiential learning cycle

Experiential Learning Cycle

Experience----------..
s::
o
~
.2
Q.
Q.
c:(

~
Generalization

Source: McCaffery (1986) and adapted from Kolb and Fry (1975).

"tJo
(')
CD
til
til

1 The section on the experiential learning cycle is adapted from USDNOICDfITD, Agricultural Trainer
Development, Training of Trainers, Instructors Manual and McCaffery, James, "Interdependent Effectiveness: A
Reconsideration of Cross-Cultural and Training," International Journal of Intercultural Relations, 1986.
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Overview ofthe Module

Experience: The experience stage is the initial activity and data-producing part of the cycle.
This phase is structured to enable participants to "do" something. "Doing" includes a range of
activities, such as participating in a case study, role play, simulation or game, or listening to a
lecture, watching a film or slide show, practicing skill, or completing an exercise.

Process: In this stage, participants reflect on the activity undertaken during the experience stage.
They share their reactions in a structured way with other members of the group. They may speak
individually, in small groups, or as a full training group. They discuss both their intellectual and
attitudinal (cognitive and affective) reactions to the activities in which they have engaged. The
trainer helps the participants to think critically about the experience and to verbalize their feelings
and perceptions, and he or she draws the attention to any recurrent themes or patterns which
appear in the participants' reactions. The trainer must also help the participants conceptualize
their reflections so they can move toward drawing conclusions.

Generalization: In the generalization stage, the participants form conclusions and generaliza
tions that might be derived from, or stimulated by, the first two phases of the cycle. The trainer
must help participants think critically to draw conclusions that might apply generally or
theoretically to "real life." This stage is best symbolized by the following questions: "What did
you learn from all this?" and "What more general meaning does this have for you?"

Application: After participants have formed some generalizations, the trainer must guide the
participants into the application stage. Drawing upon the insights and conclusions reached during
the generalization stage (and previous stages), participants can begin to incorporate what they
have learned into their lives by developing plans for more effective behavior in the future.
Techniques used to facilitate the application stage can include action plans, reviewing each
other's action plans, formulating ideas for action, sharing action plans with the whole group,
and identifying additional learning needs. The trainer assists during this process by helping
participants to be as specific as possible.

Participant Action Plan Approach

An integral aspect of the workshops is the ultimate application of the skills by the participants
in the work environment. The participant action plan approach (PAPA) was developed by the
United States Office ofPersonnel Management to help participants consider specific applications
of lessons learned during training on their job sites. Participants commit themselves to action
through a written plan developed at the end of the workshop. PAPA can help participants transfer
what they learned in the workshop to their jobs, thus reaching the application stage of the
experiential learning cycle.

References
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INTRODUCTION

MATERIALS

The Training Plan

How the Module is Organized

The module provides the trainer all the information and
materials required for planning and implementing a five-day
workshop. It contains suggested activities that have been
field tested, with instructions for trainers. The trainer is
encouraged to draw on these ideas to devise tailor-made
exercises appropriate for his or her specific training situ
ation. The training plan section is organized in the following
way:

1. Pre-workshop instructions

2. Tips for trainers

3. Daily training program. For each day this section
provides

• overview

• schedule

• checklist for trainers

• instructions to trainers

• summary of overheads

• participant handouts

4. Overheads and reference materials are organized by day
and session. These are located in a section following the
daily training program.

Overview: Includes the day's learning objectives and a list
of required participant handouts.

Schedule: Includes suggested times. However, each trainer
must consider the timeframe based on the situation and
participants, and revise as appropriate.

Trainers' checklist for planning: Helps the trainer collect
and compile the materials required for each day.

Instructions to trainers: Provides the trainer with specific
information on the flow of the sessions and instructions on
how to facilitate activities. A sample format of the "instruc
tions to trainers" appears on the next page.

Participant handouts: Handouts that the trainer distributes
to the participants are numbered in order by day and by
session. For example Day 1iSession 11Handout 1 (1.1.1).

Research Program Formulation 17



The Training Plan

18

Overheads: A summary of the overheads used appear in
reduced format at the end of each session. Full-size copies
of the overheads are organized by day in annex 2. Like the
handouts, they are numbered Day I/Session 1/0verhead 1
(1.1.1). Overheads are available in paper copies.

Evaluation form (day five): A diskette with the text of the
evaluation form in WordPerfect 5.1 is included and, if
necessary, may be adjusted to meet your needs.

A Sample Format

Instructions to Trainers

Research Program Formulation



The Training Plan

A Sample Format
Instructions to Trainers

Various training tech
niques employed during
the session are listed.

Each exercise is num
bered chronologically.
The title for each exer
cise appears here.

Time: Total time for an
activity appears in pa
rentheses.

The suggested time and
title of each section

The objectives are
stated in terms of par
ticipants' ability by the
end of each session.

The stage of the experi
ential cycle is identified
in italics.

DAY ONE Session 3
Sub-sector Review, Stakeholders, and
Clients' Consultation

Instructions to Trainers

ISESSION3 14:00 -15:30 Session 3. Sub-sector Review, ,.-
Stakeholders. and Clients' Consultation

IOBJECTIVES By the end of this session, the participants will be able I_
to do the following:

• Explain why a review ofthe sector is a necessary step
in long-term program planning.

• List the types of information that should be included
in a sector review.

• Identify stakeholders and clients to be included in
program formulation.

Use overhead 1.3.1 to present the session's objectives.

IPROCEDURE Training techniques: presentation, group work \-
PRESENTATION I(experience)IDi~tribute handouts 1.3.1 and 1.3.2. Give a

OneI presemation focusing on the topic. You will find
the information in handouts 1.3.1 and 1.3.2 very useful.
Thirteen overheads support the presentation: 1.3.2
through 1.3.14. Emphasize that handout 1.3.2 is ex- '----

tracted from a text by Marie-Helene Collion and Ali
Kissi. Major parts of the entire text will be used as
background infonnation for several sessions during the
workshop. At the end of the presentation be sure to ask
the participants if they have any comments or questions,
or ifthey need clarifications. (15 minutes)

!EXERCISE 3 Exercise 3. Sub-sector review, stakeholders, and eli-l_
ents' consultation. (1 hour 55 minutes)

1. Distribute handout 1.3.3 and 1.3.4. Handout 1.3.3
gives clear instructions for the exercise. Go over the
instructions with the participants step by step. Ask
if clarifications are needed. (5 minutes)

2. Divide the participants into four groups. Ask each
group to elect a rapporteur.

Phase 1. Group work

3. (experience) Invite the groups to discuss the ap-
proach and method presented in handout 1.3.2. The
groups then respond to questions related to this text.

Research Program Formulation 19



The Training Plan

Tips for Trainers

As a trainer, you are responsible for creating the learning
environment and maintaining the flow of the workshop. You
must be aware of the participants' needs and be sensitive to
their concerns. Following in brief are several tips to help you
achieve a successful workshop.

Ten tips for your success as a trainer:

1. Begin your working day by presenting:

• objectives

• schedule

Make sure that the trainees are aware of what they are
expected to learn each day.

2. Manage time wisely. Time is a motivating factor in
training. If you slow down, the participants will lose
interest and commitment.

3. Give brief presentations. Encourage your trainees to
speak up and participate actively in discussions and
exercises.

4. Follow the instructions of the proposed exercises:

• use different techniques;

• promote active participation;

• increase interest and level of motivation.

5. Avoid "short cuts" while working on topics. Keep the
same level of interest while making presentations,
doing exercises, and listening to reports. Remember
that as a trainer you are responsible for the results of the
five-day workshop.

6. Don't let your interest and willingness to teach
diminish. Show care for the participants' learning and
be patient!

7. Be an attentive and good listener. The participants
expect you to value their ideas and to look at them while
speaking. These positive attitudes increase your
credibility with the participants.

8. Praise your trainees for their efforts and for good
performance. This shows that you recognize their input
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The Training Plan

MANAGING GROUPS

TIPS FOR FACILITATING
GROUPS

22

and this consequently increases their level of
motivation.

9. Make sure that your trainees feel positive and that they
are satisfied with the workshop. Ask for their feedback
at the end of each day.

10. Be confident of your success as a trainer. Go through
the whole plan and be well prepared. Let them see you
are competent and self-confident.

Many of the exercises require the participants to work
together in small groups, and then there must be a way to
share the information with the rest of the workshop partici
pants. The most common way is to have group presenta
tions. You are responsible for managing the group activities
and ensuring active participation. These tips will help:

Seven tips for facilitating group exercises:

I. Be attentive to and supportive ofthe participants' needs
in any situation.

2. Help them to understand the steps they must take to
accomplish all the tasks.

3. Manage time effectively. Be sure to remind participants
of the time remaining. Be firm! Keep to the schedule.

4. Show interest and be willing to assist them at all times.
Circulate from group to group while they are working.

5. Follow the entire process. Remain in the classroom
during all activities.

6. Provide the groups with constructive feedback.

7. Always summarize the major points made by the groups
and relate them to the objectives of the session and
exercise.

Research Program Formulation
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INTRODUCTION

ACTIONS NEEDED

Research Program Formulation

The Training Plan

Pre-workshop

Instructions to Trainers

As a trainer, you are responsible for the preparation and
management of the entire program. This often requires
pre-workshop actions. You must discuss the pre-workshop
responsibilities with the workshop's sponsoring institutions.
Some things that you must be sure to arrange are included
in the following list. There may be several others. Pre-plan
ning is essential to the success of your training workshop.

You must arrange for the following points long before the
workshop starts:

1. In pre-workshop communication, be sure to inform the
participants of any information they will require prior
to arriving at the workshop. This can be accomplished
by means of a pre-workshop letter. Consult with the
sponsoring institutions for plans for pre-workshop
communication with participants.

2. Arrange for appropriate officials to welcome the
participants.

3. Compile a notebook for each participant. This notebook
will be used by the participant to organize the training
materials from each session. Before it is distributed at
the workshop, each notebook should contain the
following items:

• welcome letter

• workshop prospectus

• tentative schedule (five days)

• registration form

Samples of these items appear on the following pages.

4. Plan for implementing systematic activities. Prepare
yourself to instruct participants during the opening
session on the systematic activities of the workshop:

• review of daily activities

• daily PAPA exercise

• daily brief evaluation

25
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The Training Plan

5. At the end of each day:

• Invite a volunteer to prepare and present the follow
ing morning a brief report, reviewing the day's ac
tivities and summarizing major lessons learned.
Provide the volunteer with transparencies of the
day's objectives to facilitate his/her presentation,
which should be delivered in 10 minutes.

• Distribute the PAPA forms and invite the partici
pants to list major skills from the day's activities
which could be applied in their job environment.
Request that they keep the PAPA forms in their own
notebooks. You will ask them to review these forms
during the last day when they fill out the action plan
for the follow-up process.

• Distribute the evaluation form and invite the partici
pants to briefly evaluate the day's activities. Collect
the forms and summarize the results to report back
to them the following morning. Note that it is neces
sary to cluster the answers in the evening.

• The participants should evaluate the diverse features
of the day's activities. You should provide the par
ticipants with a copy and/or list of these On the
overhead during the evaluation session.

6. Arrange for the certificates to be ready for distribution
at the end of the workshop.

26 Research Program Formulation
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Dear Participant,

Welcome to the Workshop on Research Program Formulation, which has been organized by
SADCIESAMII ISNAR.

We hope you will enjoy the coming five days. Our aim is to help you to improve your skills to
carry out the research program formulation process in your organization. Various subjects will
be discussed. First we will consider the theoretical aspects, and then you will be given practical
work to do using up-to-date training techniques. All of the exercises will be reviewed and
discussed by the participants.

We realize that developing research programs is not easy. There are ways to improve your
knowledge and skills to facilitate your job performance. This workshop will give you a chance
to examine your current activities related to program formulation, and suggest improvements or
alternatives.

We wish you a pleasant and productive workshop.

Best regards,

SADCIESAMIIISNAR Trainers
on Research Program Formulation
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Research Program Formulation

Workshop Prospectus

Introduction

One of the major tasks of agricultural research managers is to ensure that research programs are
well defined and designed and are closely targeted to national objectives for agricultural
development and technology. These objectives constitute the starting point for the process of
research program formulation. This process requires choices and decisions at different manage
ment levels including the central national policy level and agricultural research stations.

The professionals involved in the process of research program formulation must constitute
multidisciplinary teams and be supplied with appropriate information to make relevant and
effective decisions. They must select appropriate priority-setting methods to meet their various
needs.

The key task of management in program formulation, then, is to ensure adequate guidance to
help agricultural researchers apply their training and creativity in developing a research program
that will most effectively work to the attainment of national development objectives.

This module provides the users with the opportunity to analyze and discuss general principles
and exercising procedures for developing research program formulation in agricultural research
organizations.

Goal of the Workshop

To provide program leaders and scientists with a systematic approach to developing a research
program and priority setting which ensures improvement of research performance to attain
national objectives.
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Workshop Objectives

At the end of the workshop the participants will be able to do the following:

1. Discuss long-term program planning.

2. Identify problems with their own research programs that can be solved or ameliorated by
long-term program planning.

3. Explain why formal priority-setting methods are necessary.

4. Describe the steps and identify methods in priority setting.

S. Describe how to conduct a gap analysis for a given resource.

6. Outline differences in research program formulation for natural resource management.

7. Describe multidisciplinary research concepts.

8. Discuss factors related to the institutionalization of a program formulation function/com
mittee.

9. Identify key parts of a research proposal.

10. Develop a research proposal that gives sufficient insight into the research that decision
makers can approve and fund it.

11. Plan actions for future activities in research program formulation.

Duration of the Workshop

The workshop is planned for 5 days.

Workshop Format

At each event, the trainers will train a maximum of 20 scientists per training session. The
workshop is designed to provide an interactive learning environment. Sessions generally include
a brief presentation and participatory exercises. The participant action plan approach (PAPA) is
integrated throughout the workshop to encourage participants to consider the application of
newly acquired skills in their organizations.

Expected output

The expected outputs of the workshop are the following:

1. Improved research program formulation skills among agricultural research managers (pro
gram leaders and scientists).

2. Improved commitment among agricultural research managers to work as a team towards
establishing, within the institute, a function/unit for research program formulation.

3. Action plans designed by the participants to implement activities related to research program
formulation in their respective organizations.
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08:30 - 09:00
Welcome

09:00 - 10:30
Session 1: Introduction to the
workshop. Participant action
plan approach. Exercise 1

10:45 - 13:00
Session 2: Programformulation
Context, terminology, and rationale.
Exercise 2

e

08:30 - 09:00
Opening ofthe day's activities

09:00 - 10:30
Session 4: Evaluation of research
Exercise 4

10:45 - 13:00
Session 5: Constraint Analysis
Exercise 5aJb

08:30 - 09:00
Opening of the day's activities

09:00 -10:30
Session 7: Project identification
Exercise 7a/b

10:45 -11:15
Session 7: continued

11:15 -13:00
Session 8: Priority setting in
program lonnulation.
Exercise SaJb

e

08:30 - 09:00
Opening of the day's activities

09:00 - 10:30
Session 10: Resource gap analysis
Exercise 10aJb

10:45 -11:15
Session 10: continued

11:15 - 13:00
Session 11: Pragram formulation
and priority setting for natural
resource management.
Exercise 11

e

08:30 - 09:00
Opening of the day's activities

09:00 - 10:30
Session 13: Implementation of
programformulation.
Exercise 13

10:45·11:15
Session 13: continued

11:15 -13:00
Session 14: Project development:
checklist and resource requirement.
Exercise 14

~

~
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14:00 - 15:30
Session 3: Sub-sector review,
stakeholders, and clients'
conSl/ltation. Exercise 3

15:45 - 16:30
Session 3: continued

16:30 -17:00
Feedback an the day's activites
and PAPA

14:00 - 15:30
Session 6: Identifying research
objectives and strategy

15:45 -16:30
Session 6: continued

16:30 -17:00
Feedback on the day's activites
and PAPA

14:00 - 15:30
Session 9: Priority setting:
approach and methodologies.
Exercise 9

15:45 -16:30
Session 9: continued

16:30 - 17:00
Feedback on the day's activites
and PAPA

14:00 - 15:30
Session 12: Managing the
multidisciplinary research
pragram. Exercise 12

15:45 -16:3 0
Session 12: Continued

16:30 - 17:00
Feedback an the day's activites
and PAPA

14:00 - 15:30
Session 15: The research proposal
process. Exercise 15

15:45 - 16:45
Session 16: Participant action plan
approach and workshop evaluation

16:45 -17:00
Final Remarks and Closing
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Registration Form

SADC/ESAMIIISNAR Workshop on Research Program Formulation

Registration form

Instructions: We would like your help in making this activity as beneficial to you as possible. In order to do this we
request you to provide us with some information. Below you will find a number of questions relating to your background
and expectations for the workshop. Most questions can be answered simply by placing a check in the appropriate space.
Where a written answer is required, please print your reply clearly in the space provided. Please consider your responses
carefully and answer truthfully. Everything you say will be held in strictest confidence. The information will be used only to
help us make our activities more responsive to your needs.

Participants are requested to fill in the two items on the reverse side of this sheet.

m d Y
I /19

19....

o Dr.
o Mr.
o Mrs.
o Miss.
o Ing.
OOther__

Year
19 .
19 .
19 .
19 .

o Participant
o Facilitator/presenter
o Organizer
o Observer
o Other _

o Policymaker
o Senior manager
o Middle manager
o Researcher
o Information specialist
o Technician
o Other _

o Diploma
o B.Sc.
o M.Sc.
o Ph.D.
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DAY ONE

PRE-SESSION

SESSION 1

OBJECTIVES

PROCEDURE

PRESENTATION

PAPA

PRESENTATION

Research Program Formulation

Day JISession J
Instructions to Trainers

Welcome and Session 1
Introduction to the Workshop

Instructions to Trainers

Distribute notebooks to participants. Make sure the cards are
ready for exercise 1.

08:30 - 09:00 Welcome

09:00 -10:30 Session 1. Introduction to the Workshop

By the end of this session, the participants will be able to do
the following:

• Discuss background and rationale for the workshop:
goals, general objectives, and expected outputs. The pro
spectus provides this information.

• Describe the workshop schedule for the entire five days.
A copy of the schedule is in their notebooks.

• List the objectives of day one. Copies of the objectives
and schedule are distributed.

• Explain the use of the participant action plan approach
(PAPA).

• Identify trainers and trainees.

Training techniques: presentation, PAPA, interactive exer
cise.

(experience) Give a presentation providing background and
rationale for the workshop. State the goals, general objec
tives of the workshop, and expected outputs. Explain the
five-day schedule of activities (a copy of the schedule is
available in the participants' notebooks). Four overheads
support the presentation: 1.1.1 through 1.1.4. At the end of
the presentation introduce the objectives and schedule ofday
one. Distribute handouts 1.1.1 and 1.1.2. Use overheads
1.1.5 and 1.1.6. Ask if clarification is needed. (30 minutes)

Introduction of the Participant Action Plan Approach
(PAPA)

(experience) Introduce the participant action plan approach
(PAPA) to the workshop participants using overheads 1.1.7
through 1.1.14. You will find the key points (listed below)
and the handout very useful. Distribute handout 1.1.3. En
courage the participants to begin formulating action ideas as
the workshop progresses. (15 minutes)
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Instruction...<; to Trainers
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Five basic steps

PAPA requires that participants develop action plans at the
end of the workshop. They will prepare a list of activities
that they want to try when they return to their jobs. The plans
are based on the workshop activities just experienced. After
some time has elapsed (usually six months later), the par
ticipants are contacted to evaluate what activities they have
actually been able to implement. The five steps involved in
carrying out this process are as follows:

Step 1. Planning for PAPA

In this step, the persons conducting the workshop determine
the specific activities needed to apply PAPA, considering
the available resources and the needs of the organizations
involved. The trainers assign and schedule the tasks neces
sary to carry out the approach.

Step 2. In-course activities

This step consists of two stages. At the beginning of the
workshop, trainers introduce participants to the idea of an
action plan. They are asked to record, throughout the work
shop, new ideas they may want to try when they return to
their jobs.

At the end of the workshop, participants are asked to write
an action plan. This is an edited list of new, workshop-re
lated activities that they plan to try when they return to their
jobs.

Step 3. Follow-up activities

At a planned time after the training (usually six months
later), participants are interviewed or contacted by question
naire. They are asked which of their planned activities they
have been able to achieve up to that time, and what other
activities they have attempted as a result of the workshop.
Participants are also asked what effect their new activities
have had on their work environment, and what problems, if
any, they encountered in trying them.

Step 4. Analysis and conclusions

In this step, the data collected during the follow-up are
categorized and displayed in order to show the extent and
type of change resulting from the implementation of the
action plan. The information can be displayed in the form
of descriptions of behavior change. It can be summarized
numerically (e.g., how many of the participants changed in
certain ways). It can also be reported using a combination
of narrative experience and numbers.

Research Program Formulation
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Day IISession I
Instructions 10 Trainers

Step 5. Report

The findings from the analysis, conclusions, and recommen
dations regarding the workshop are reported in a form that
meets the information needs of the organizations involved.
The format may be an oral report, but a written document is
preferred.

Information that can be collected

PAPA gathers information about participants' behavioral
changes on the job due to the workshop. Since the trainer
asks questions during the follow-up, data can also be ob
tained on the following:

Reaction-how well participants liked and accepted the
workshop (viewed six months after its completion).

Learning-the skills, knowledge, attitudes, etc., partici
pants felt they acquired during the workshop.

Results-the impact the participants felt that the workshop
had on their organization or work environment.

Uses of PAPA

Participants commit themselves to action through a written
plan developed at the end of workshop. They leave a copy
of the plan with the trainer for follow-up purposes.

Participants know that someone will be asking about efforts
they have made to implement the action plan. This can
motivate them to actually try new activities on the job. Thus,
PAPA can help participants transfer to their jobs what they
learned in the workshop-PAPA becomes a part of the
workshop itself.

Besides directly helping participants with the transfer of
skills and knowledge, the action plan process can playa role
in supervisor/subordinate discussions of workshop utiliza
tion. In working with employees after the workshop, super
visors can help them implement the action plans and thus
encourage and support the transfer of learning to the job.

Resources needed to use PAPA

No complex skills or knowledge are required for using
PAPA. It does not require previous evaluation experience.
No statistical tests are employed in the analysis. If inter
views are used to collect follow-up information, interview
ing skills are needed. A general ability to synthesize data
and draw logical conclusions is also important.

The major resource required is time, mainly time to collect
the data about changed job behavior and time for analysis.
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EXERCISE 1

CLOSURE

50

However, the trainer can take shortcuts in using the ap
proach and still produce valuable information about the
workshop.

Reference

United States Office of Personnel Management. (no date.)
Assessing Changes in Job Behavior Due to Training: A
Guide to the Participant Action Plan Approach. Washing
ton, D.C.: Productivity Research and Evaluation Division,
United States Office of Personnel Management.

Exercise 1. "Getting to know each other" (60 minutes)

1. (experience) Distribute a form to each participant (see
handout 1.1.4). Note that each form has a different
question. You must cut the forms before the session.
Each participant fills out a form. Based on the informa
tion on the form, the participants introduce themselves
to the group.

2. (process) Ask the participants how they felt doing this
exercise. What have they learned about themselves and
others?

3. (generalize) How will this information/experience be
useful during the workshop?

4. (experience) Distribute handout 1.1.5 and ask partici
pants to complete the form in their own time. This will
help them get to know each other better.

Closure (5 minutes)

1. (application) Ask the participants "How will you apply
the lessons learned in this session in your job?"

2. Make a transition to the next session

10:30 - 10:45 Tea/Coffee Break

Research Program Formulation



DAY ONE

Day IISession 1
Instructions to Trainers

Session 1
Summary of Overheads

Workshop Goal Major Objectives Expected Outputs

To provide program leaders and scientists

with a systematic approach to developing

a research program and priority setting

which ensures improvement of research

performance to obtain national objectives

1.1.1

Workshop Duration - Five Days

1.1.4

Participant Action Plan Approach

1.1.7

Steps in PAPA

1.1.10

Research Program Formulation

1. ExplaIn hew long-term program plaMlng 'Ita Into agricuitufli
research planning and progl1lm formulation.

2. Identify problem. within theputlclplnt.' ......rch program. that
can be Igl'iod or amellonted by long-tenn program planning.

:3. explain Why formal prtorlty-..ttlr.g rMlhoda ImII ~.,,'ry.

4. Deacribe lhtIatep••nclldanltry methodalnpl1orlly HWnljJ,
S. O••cribt how to conduct a gap analvals for. given resourclI.
6. Outline dln.rene.. ln re•••reb progl'3m formulation bltlYeen

NRM re•••reh .nel tndltlonallgrleultural ,....rr:h.
7. Describe rnultidlaclpllMry ......rch conclpb.
e. DlscunlnsllluUonallzaUon or program fQrmulation.
9. ldenuty IeIV p.ru or .. n ...rc" propoNl.
10. Davelopa re••.lrch pro;xlalllhlli gl..... alJttlclent Insight

Into the rea.l!Irr:h that d4tclslon makers can .pproveand rund.
f1. Plan actlona for tuture actlvltle.ln r....rch program 'annul.Uon.

1.1.2

Objectives of Day One

1. Di51cU.'lhaback9rouncl.f.nol'l.,.,oblec:llV.l.rKl.~tlUlltDr

!M1'1w-dIYworklltop.
2. Explain m. ".a or thl Partlclplnl Action PI.n Approac~ (PAPA).
3.ld.nUfylhett.ln.rlandtrallllll•
.01. Explain ht>W!ong-brm program pl.nnlng tltalnto agricultural r....rch

planning Intt program IClrmul.Uon.
!S. RII.IJlIh. procl.1 01' long_hrm program pr.nnlng to parllclp.ntl'

IIllp1rJIII'lr:lllwllhplanl'llng.
IL Id.n~lY probl,m. wIthin ptrtlclpantl' ~...rc:h progr.m. th.1 e.n bIJ;

.elwd or.mellor.ted til' Ion~em'l pl'eg!'llin pI.nnlng.
1. Ult 10m. (II thto apllclnc blllltit. 01 u.lngtM P~'II.ugg..tad.
S. Expl.lnwhy.,..,.t.wofU. ..eterlll.Mc....ryat.p In long-hi""

progr.mpllnnlng.
II. ~::.:~ typt. ot InlOflTlaliontntot .hCluld tHo IncludMlln e 811elor

10. Idln~fy .:akeholdlll••nd clients to ~ IncludlJd Inpfog..m tormulatlon.

1.1.5

Why PAPA?

Systematic and cantinuous planning of future

activities by trainees as training evolves

Formal link between trainees and trainers for
follow-up activities: which skills have been used

in the job?

e Further involvement of trainee in improving

the training material after training event

1.1.8

Step 2: In-course Activities

Stage 1
Objectives:

• introduce PAPA to participants
• identify possible actions to be tried on the job

Procedure:
Jot down at:l:ioh IdBllS during the training

• use 'ormat provided (annex 1)
• do H: at end of las1: session each day

• conter with other pllrtlcipant.sJtraineT3 periodically

1.1.11

1. Improved research program formulation skills among
agricultural research managers (program leaders and
scientists).

Z. Improved commitmltnt among agriculturnl research
managers to work :tiS a team towards establi!;hing
a function/unit for research progrum formulation within
the institute.

3. Action plans designed by 1he participants to implement
activities related to research program fonnulation in
their respective organizations.

1.1.3

Schedule of Day One

Oa.~3O _ 09:00 WelcornCl
09;00 - 10:30 Sosslon 1. Introduction 'to 'tho Workshop
____ TM/CoN_BrIIIk

10:45 _ 13:00 Sonlan 2. Program FOl'mulatlon: Contcllrt.
Terminology, and RaUonale

----~.. -----------1
14:00 _ 1 5:30 SQUlon 3. Sub-sQCtor RClvll~w. StakCIholdgrs.

and Cllenb' Consultation
----TIIWCO_BrIIIt ---------1
15:45 _16:30 Sonlon 3. (Contlnurad)
16:30 - 17:00 Feedback tin ttlo Day's Altlivitiesr. and PAPA

1.1.6

Uses of PAPA

!2 Assess the transfer of skill to work place

12 Determine the impact of change introduced

12 Identify problems of implementation

!J: Decide how to modify the course

12 Evaluate the most useful parts/quality of training

1.1.9

Step 2: In-course Activities

Stage 2
Objectives:

• develop action plan

Procedure:

• prepare preliminary list of action Items

• confar with partn9f'

• finalize and prioritiZe list o't action Items
• report individual action plans

• make copy and submit to trainer

1.1.12
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Instructions to Trainers

Step 3: Follow-up Activities

Trainers Participants

• Formula1e and send - ~ • Fill out and retum
questionnaire questionnaire

• Analyze and Interpret
data

• Prepare report - ... • Receive report and
send feedback

• Modify course content

--'-''''

1.1.13

52

PAPA Questionnaire, First Stage
Ideas for action items

1.1.14

Research Program Formulation
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Day 11Session 1
Instructions to Trainers

Special Notes to Trainers

1. Make sure that the notebooks are ready for distribution. Remember the notebooks are
comprised of the following:

• welcome letter
• workshop prospectus

- tentative schedule (five days)
- registration form

2. Make sure that the cards for the interactive exercise 1 (handout 1.1.4) are cut out.

3. Make sure that you staple all exercise instructions and worksheets together one day before
the sessions.

4. Note that a diskette is enclosed in the module with the evaluation forms in Wordperfect 5.1
to use if necessary.
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Day l/Session IlHandout 1
(1.1.1)

Handout - Overview of Day One

Research Program Formulation

Objectives

By the end of the day the participants will be able to do the following:
1. Discuss the background, rationale, objectives, and schedule for the five-day workshop.
2. Explain the use of the Participant Action Plan Approach (PAPA).
3. Identify the trainers and trainees.
4. Explain how long-term program planning fits into agricultural research planning and

program formulation.
5. Relate the process of long-term program planning to their own experiences with

planning.
6. Identify problems within their own research programs that can be solved or

ameliorated by long-term program planning.
7. List some of the specific benefits of using the process suggested.
8. Explain why a review of the sector is a necessary step in long-term program planning.
9. List the types of information that should be included in a sector review.
10. Identify stakeholders and clients to be included in program formulation.

Participant Materials

Workshop notebook (includes welcome letter, tentative five-day schedule, and workshop pro
spectus).

Handouts

1.1.1 Overview
1.1.2 Tentative Schedule
1.1.3 Participant Action Plan Approach (PAPA)
1.1.4 Exercise 1. Interactive Exercise (seven sheets to be cut into 21 forms)
1.1.5 Exercise 1. Exercise Sheet (list of questions)
1.2.1 Context, Terminology, and Rationale (summary of presentation)
1.2.2 Exercise 2. Context Analysis: Program Formulation
1.2.3 Exercise 2. Worksheet
1.3.1 Sub-sector Review, Stakeholders, and Clients' Consultation (summary of presentation)
1.3.2 A Research Program Planning Method (Faba Bean Case Study)
1.3.3 Exercise 3. Sub-sector Review, Stakeholders, and Clients' Consultation
1.3.4 Exercise 3. Worksheet
1.3.5 Strengths and Weaknesses of the Day
1.3.6 Guidelines to Provide Feedback on the Workshop
1.3.7 PAPA Form - First Stage
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Day 1/Session 1/Handout2
(1.1.2)

Handout - Tentative Schedule of Day One

Research Program Formulation

08:30 - 09:00 Welcome

09:00 -10:30 Session 1. Introduction to the Workshop

- Workshop introduction. objectives, and schedule
- Introduction of PAPA
- Overview of day one
- Interactive exercise (l)

10:30 - 10:45 Tea/Coffee Break

10:45 - 13:00 Session 2. Program Formulation: Context, Terminology, and Rationale
(Presentation and exercise 2)

13:00 - 14:00 Lunch

14:00 - 15:30 Session 3. Sub-sector Review, Stakeholders, and Clients' Consultation
(Presentation and exercise 3)

15:30 - 15:45 Tea/Coffee Break

15:45 -16:30 Session 3. (Continued)

16:30 - 17:00 Feedback on the Day's Activities and PAPA
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Participant Action Plan Approach (PAPA)

As part of this training, you will do an exercise designed to help you apply what you have learned.
You may not find everything taught in the training appropriate to your specific situation. In some
cases, you may want to adapt some of the materials to fit your particular job or work setting.

To do this, the participant action plan approach (PAPA) was developed by the United States
Office of Personnel Management. PAPA is an easy-to-use method for determining how you
changed your job behavior as a result of your attendance at a training course or program. The
method generates data that enables the trainers to answer questions such as the following:

1. What happened on the job as a result of the training?

2. Are changes that occurred the ones intended by those providing the training?

3. What may have interfered with participants trying to use on the job what they learned in
the training?

With the information from PAPA, trainers (as evaluators) can also decide if the training
workshop should be modified, and in what ways. Managers can use the information to determine
the worth of the training and make informed decisions about its future.

Workshop Activities

The method consists of two stages. At the beginning of the training you are introduced to the
idea of an action plan and are asked to consider throughout the workshop tasks that you might
want to do differently when you return to your job as a result of the training. Then, at the end of
the training you are asked to write an action plan. This is a list of new, workshop-related activities
that you plan to try when you return to your job.

Follow-up Activities

At a scheduled time after the workshop (usually several months), you will be interviewed or
contacted by questionnaire. You will be asked which of your planned activities you have been
able to implement up to that time, and what other new activities you have attempted as a result
of having attended the training. You will also be asked what effect your new activities have had
on your work environment, and what problems, if any, you encountered in trying them.
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FIRST STAGE

PAPA - ideas for action items

Date

Workshop title: SADCIESAMliISNAR Workshop on Research Program Formulation

Date/Venue

Name

Organization

Ideas I would like to try out when I return to work at my research institute, based on what I have
learned in this training workshop.

Note: You can use the workshop objectives, what you learn during the workshop, the handouts, conversations with
participants and trainers, etc., to come up with ideas.
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Guidelines for Writing Action Items

The most important characteristic of an action item is that it is written so you - or someone
else - will know when it occurs. One way to help achieve this is to use specific action verbs.
The following is a list of such verbs:

Mental Skills Physical Skills Attitude

State Discriminate Execute Choose
Name Classify Operate Volunteer
Describe Generate (solution) Repair Allow
Relate Apply (a rule) Adjust Recommend
Tell Solve I Manipulate Defend
Write Derive I Handle Endorse
Express Prove Manufacture Co-operate
Recount Analyze Calibrate Accept

Evaluate Remove Decide to
Replace Agree

As you are working on the action items, ask yourself Is the behavior described observable? Will
it be obvious to me or others when it happens?

The following are examples of the action items: As a result ofbeing in this training I plan to:

1. Describe this workshop to my superior within a week of my returning to the job. As a
result, my supervisor will know the contents of the training workshop, how I can apply
what I learned to the job, and whether or not others in the organization will attend.

2. Handle every piece of paper only once to improve the management of my own time. I
begin as soon as I am back on the job.

3. Apply the principles of performance analysis to the problem of incomplete or tardy case
reviews in my research institute and request assistance from the training unit, as needed.
As a result I will know whether training is required and/or if some other solution is
appropriate. Begin within a month after returning.

4. Talk with my employees directly about a problem which arises, rather than avoiding a
confrontation; discuss the situation in order to reach mutual understanding.

5. Within two weeks after I return, I will implement a research management
procedure/process in my research institute.
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Implementing the Action Item

As you proceed to develop action items, be sure to think ofyourself in your actual job setting,
implementing the activity you have described.

If you have an idea of when you will be able to begin implementing the action items, make a
note of it. Three categories can be chosen: 1) as it arises (you do not know when the opportunity
to try this item will occur, 2) within two months, and 3) after two months.

You may find that you cannot tryout your ideas exactly as you envisioned them, or that it is
difficult to be specific. That is all right. It is still important to write out your intent, as a tentative
plan, knowing you may have to modify it once you are back on the job. Try to develop at least
two or three action items. One may not work, so it is handy to have others.

•
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SECOND STAGE

ACTION PLAN

Date:

Workshop Title: SADC/ESAMIIISNAR Workshop on Research Program Formulation

Name:

Organization:

Day ]ISession llHandout 3
([,1.3)

Action Items Start to implement action plan
(check if known)

I plan to: Within 2 months After 2 months As arises
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Questions about Your Action Items

1. Preliminary nature ofplan

• Were you specific in writing the action item?
• What will you need to do when you return to work to find out which actions are

possible?

2. Resources

• Who would be carrying out the proposed action, or helping with it (formally or
informally)?

• Are the skills for carrying it out available?
• How much time would this take?
• Are there special materials or equipment required?
• What is involved in obtaining them?
• Will you be using a tool or system or aid from this training workshop?
• If so, how much adaptation is required?
• Is continual monitoring or follow through required?
• If so, who will do it?

3. Implementation

• Do you have the authority to implement the action?
• If not, who does?
• How do you think you can go about getting approval?
• What do you think the degree of support is for your idea?
• Will you need to sell people on it?

• If so, who?

4. Effects

• Whom will this action affect?
• How will it affect them?
• Will anyone be the worse for the results?
• Will anyone be improved?
• What will be affected?

5. Environment

• What factors in the organizational environment might interfere with your doing this?
• What factors in the organization will support your effort?
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Name:
fud~tion: _

Area of Research _

I feel motivated to do research when _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

. . . . . . . . . • . . . . • . • . . . . • . . . . . . . . • . . .. ....•..•.....• 'CUt trere {l€' . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Name:

Imti~tion: _

Area of Research

When formulating programs, I feel disappointed with myself when _

However, my reaction is _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

.... - ·cut·here- .~- -... - .

Name:

fustitution: _

Area of Research

As a researcher, if I were to describe myself in one sentence, I would say _

Because _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience
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Name:
I~timtion: _

Area of Research _

My best professional quality is _

This helps me _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

.. cut here :«- . . . . . . . .

Name:

Institution: _

Area of Research _

When formulating programs, I perceive myself as a person who _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

................................. - . - - - .. ·cut·here- .~ - .

Name:

I~titution: _

Area of Research

My perception on formulating programs and projects is that _

!b~~se _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience
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Name:
Institution: _

Area of Research _

I think that my peers in research perceive me as _

b~~K _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

.................. 'C1Ittrere~'" .

Name:

Institution: _

Area of Research

When I discuss my research program with my peers 1 _

bec~se _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

.................................................... 'cut'here' .~ .

Name:
fustitution: _

Area of Research

People who really get to know me as a researcher say _

because _

My major expectation for this five-day workshop is:

The trainer will request you to introduce yourself through this information to the audience

Research Program Formulation 75



Day IISession IlHandoul4
(1.IA)

Name:

Institution: _

Area of Research _

I think my program formulation skills _

bec~se _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

. . . . . . . . • . • • • . . . . • . . . • • . • . • . . . . . • . . • . . . . . . . . . • . • • . • •. "CUt here ll>;;' . . • . . . . . . • . • . • . • • • • • • • • • • • • . •.•.•.•••.•••••••••••••••••

Name:

Institution: _

Area of Research _

I perceive that I like to formulate program and define project when _

bec~se _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

.......... 'cut'here' . g,;;............................•........ , . , . , ' .

Name:

IMtitution: _

I Area of Research

As a researcher, I like myself, when _

and I dislike myself when _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience
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Name:
I~titution: _

Area of Research _

i When I am presenting my research proposals I feel irritated with _

b~oo~ _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

.. -cut here~ .

Name:

Institution: _

Area of Research _

While formulating research program, I prefer to discuss my thoughts and doubts with _

b~oo~ _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

.................................................... ·cut·here· . :1« .

Name:

Institution: _

Area of Research

When I am formulating program and projects, I like myselC _

howevcr, _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience
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Name:
I~timtion: _

Area of Research _

When I am among strange researchers, 1 _

b~w~ _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

......•.•.•.....•..•....•..•....•.......•...•...•.... 'CUt here ll>;:' ••••••••••....•.•.•••.••••.•.•...•.••••••••.•••.•...•.•

Name:

Institution: _

Area of Research

When I am participating in a group discussion on formulating programs and projects, I tend to be _

that is why I expect my team members to be _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

.................................................... ·cut·here· .~ .

Name:

Institution: _

Area of Research

I am sure I could do a better job in formulating programs and projects if _

b~w~ _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience
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Name:

I~timtion: _

Area of Research _

As a researcher I dislike being frustrated. That is why I _

to improve my morale and _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

- .. -cut here~ - .

Name:

fu~mtio~ _

Area of Research

During this sharing exercise I feel _

because _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience

. 'cut'here' . :l« .

Name:

fustimtion: _

Area of Research

While formulating research program and projects, I think of farmers as _

b~~~ _

My major expectation for this five-day workshop is: _

The trainer will request you to introduce yourself through this information to the audience
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Interactive Exercise

Questions

1. I feel motivated to do research when _

2. When formulating programs, I feel disappointed with myself when _

However, my reaction is _

3. As a researcher, if I were to describe myself in one sentence, I would say _

Because _

4. My best professional quality is _

This helps me _

5. When formulating programs, I perceive myself as a person who _
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6. My perception on formulating programs and projects is that _

because _

7. I think that my peers in research perceive me as _

because _

8. When I discuss my research program with my peers 1 _

because _

9. People who really get to know me as a researcher say _

because _

10. I think my program formulation skills _

because _

11. I perceive that I like to formulate program and define project when _

because _
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12. As a researcher, I like myself, when _

and I dislike myself when _

13. When I am presenting my research proposals I feel irritated with _

because _

14. While formulating research program, I prefer to discuss my thoughts and doubts with

because _

15. When I am formulating program and projects, I like myself _

however _

16. When I am among strange researchers, I _

because _

17. When I am participating in a group discussion on formulating programs and projects, I
tend to be _

that is why I expect my team members to be _
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18. I am sure I could do a better job in formulating programs and projects if _

because _

19. As a researcher I dislike being frustrated. That is why I _

to improve my morale and _

20. During this sharing exercise I feel _

because _

21. While formulating research program and projects, I think of farmers as _

because _
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DAY ONE

SESSION 2

RATIONALE

OBJECTIVES

PROCEDURE

PRESENTATION

Research Program Formulation

Day 1iSession 2
fnslrlu;tions to Trainers

Session 2
Program Formulation: Context,
Terminology, and Rationale

Instructions to Trainers

10:45-13:00 Session 2. Program Formulation: Context,
Terminology, and Rationale

Almost every participant will come to this workshop with a
different idea of what "long-term" means, what a "program"
is, and what constitutes "planning." It is important to explain
that no particular term or definition is absolutely correct
(including those presented in the workshop), but that agree
ment on terms must be reached in order to achieve good
communication and understanding during the rest of the
workshop. Participants also need to understand where the
proposed method of long-term program planning operates
in the overall framework of planning and program formula
tion. They need to distinguish long-term program planning
from other activities in terms of the organizational context,
level of detail, and time frame involved.

The long-term program planning method is the framework
for the rest ofthe workshop's activities and the structure that
you should refer back to during the sessions.

By the end of this session, the participants will be able to do
the following:

• Explain how long-term program planning fits into agri
cultural research planning and program formulation.

• Relate the process oflong-term program planning to their
own experiences with planning.

• Identify problems within their own research programs
that can be solved or ameliorated by long-term program
planning.

• List some of the specific benefits of using the process
suggested.

Use overhead 1.2.1 to present the session's objectives.

Training techniques: presentation, group work.

(experience) Give a brief presentation focusing on context,
terminology, and rationale. You will find the information in
handout 1.2.1 very useful. Twenty-four overheads support
the presentation: 1.2.2 through 1.2.25. At the end of the
presentation distribute handout 1.2.1 and be sure to ask the
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EXERCISE 2

CLOSURE

90

participants if they have any comments or questions, or if
they need clarifications. (15 minutes)

Exercise 2. Context analysis: program formulation.
(l hour 55 minutes)

1. Distribute handouts 1.2.2 and 1.2.3. Handout 1.2.2
gives clear instructions for the exercise. Go over the
instructions with the participants step by step. Ask if
clarifications are needed. (5 minutes)

2. Divide the participants into four groups and ask each
group to elect a rapporteur.

Phase 1. Group work

3. (experience) The participants share their experience
in research program formulation. Circulate among the
groups to check progress. Clarify any concerns they
may have while they are working. (45 minutes)

Phase 2. Reporting and discussion

4. (process) Facilitate the presentations by the rap
porteurs. Each rapporteur has five minutes to present.
(20 minutes)

5. (process) At the end of the exercise provide feedback
on the content of the presentations. Discuss the re
sults with the participants. (40 minutes)

6. (generalize) Ask the participants questions such as
"How did you feel doing this exercise?" and "What
did you learn?" (5 minutes)

Closure (5 minutes)

1. (application) Ask the participants to tell one of their
neighbors two things they might do differently as a re
sult of what they have learned. Ask volunteers to give
examples.

2. Make a transition to the next session.

13:00 - 14:00 Lunch
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Day l/Session 2
Instructions to Trainers

Session 2
Summary of Overheads

Objectives of Session 2. Program Formulation:
Context, Terminology, and Rationale

4. Explain how long-term program planning fi1s into
agricultural research pl~nningand program formulation.

5. Relate the process of long-term program planning to
partieipants' experiencu with planraing.

6. Identify problems within participants' rese8l'eh programs
that can be solved or ameliorated by long-term program
pl:i1nnlng.

7. List some of the :specific: benefib of using the process
suggested.

1.2.1 1.2.2

Program

Focuses on users' needs in a

• commOdity (or a group of commodities)

• agroecological zone

• production system

• production factor

1.2.3

TerminologyA Program is Macle Up of Projects

1.2.4

Project

*
-;-
..

1.2.5

National .AgriCUltural
Research Plan

Research Program

Research Project

Research Activity

1.2.6

The collection of alf
agricultural lesearch
in the country

The research focused
on IIser needs in a
well defined subjcr::t

The set of research
act;v;ties required to
overcome a certain
constraint (time bound)

Experiment Of stUdy

National Agricultural Research Plan

f1N~~~aIA~rl~.:i~;al-R.~;1I~;hP;'-;'-:

~;~;~~;';;~~'~l ~:
, • 20 Ilwr4lgo P'cJIc:Wprogrllm.)
f--------------------------,
riGO PrQJlK:u I
I • 3 ,avar.g....~lvlll..JproJ.~I} I

l~~-!i~~-~~_-:~~_-_-_-~_-_- ~_-_-~j
r----------,
: Prggr..rn ~X· : crhhcp Obllll:tJve:

f ? pr~ern: ~~~to.~~~:..:~~~~ .nd

: ? Actlvltl". 1 In program ~x~

,-----------,

1.2.7

Programs

• Program has a Clearly defineCl subject

• Subject of research programs defined in
strategic plan 3f'ldfor agricultural
research policy

• Approximate si;ce of program defined by
combining policy concerns and structural
concerns

1.2.10

Research Program Formulation

Example of a National Agricultural
Research Plan

NIIlI"n.l·lil rleutWra'
.....""'pl.nol .•

.. J'/MrMUpDf..
9PO(l ...m•.•

•..• ,.IfU&uPDf ..
24PI'O/Kl•..

.... I.lDICMu9"' ..
SAt'llvlll••.•.

1.2.8

For Program Formulation

• subject of research program should
be defined

• appropriate size should be indicated

Information comes from research policy
and strategic planning

1.2.11

Agricultural Research Plan Components

o Policy

D Organizational structure

~o9ram:researChCO~
o Rasource development

• human
• physical

• financial

1.2.9

Program Formulation in the Context of
Research Planning at 3 Levels

Re$f:srch po1Jcydeslgn and strlltt:gJc pllllnning (10-15 yelln')

.dIllOn.. g.1nclmllre...rch.ubJectfo••••••fchp.cgr.m •
• dllllinu 'IIPRlxlm.ta .Iz. or ......rch progr.rn.

L.ol7g-term program plannIng (10-75 years)

Prefect formulation

• d"bll"of ."llvlll..Jm.thod"logy • "~e,.d .".,,11.
• r••o".e•• needed .sch"dUl"lorC<lmplellorl

Annual warkp/an and budg~t

1.2.12
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Why Program Formulation? Effective Research Efficient Research

Research should be: Responds to:
• Objectives are realistic for given resources

• Effective

• Efficient

• Necessary

• Comprehensive

• national development objectives

• users' needs

• potential for adoption

• Objectives are achieved at the lowest
possible cost

• Resource allocation is based on relative
importance of reaching objectives

1.2.13 1.2.14 1.2.15

Necessary Research

• Builds on past research

• Opportunities for borrowing outside

technologies are not overlooked

Comprehensive Research

• All experiments and studies needed

to reach objectives are included

Program Planning Steps

1.2.16 1.2.17 1.2.18

13
~

Method can be used for:

Subject of program has been defined in
earlier planning stage.

• commodities (or groups of commodities)

• agroecological zones

• production systems

1.2.19 1.2.20 1.2.21

Advantages of Group Process

• Comprehensive, unbiased analysis

• Builds consensus

• Fosters support

• Increases chances ot implementation

1.2.22 1.2.23 1.2.24
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Role of Planners

• Facilitate group process

• Collect data for group sessions

• Help write reports

1.2.25

Research Program Formulation

Day IISession 2
Instructions 10 Trainers
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Context, Terminology, and Rationale
(summary of presentation)

1. A research program is focused on:

• a commodity (e.g. rice), or a group of commodities (e.g. cereals); or

• an agroecological zone (e.g. aridoculture); or

• a production system (e.g. zero grazing dairy cattle); or

• a production factor (e.g. mechanization).

2. A program is made up of research projects (which may also be called areas, themes, or
thrusts).

Projects are in turn made up of experiments and studies. A program dealing with a group
of commodities may have a subprogram for each commodity, with each subprogram
having its own projects.

3. A program may be carried out by a single institute. Alternatively, a number of institutions
(e.g., research institutes, universities, departments within a ministry, parastatals) may share
responsibility for a program.

4. A research program is not the same thing as a research plan. Long-term program planning
is one part of the overall agricultural research planning process and addresses the content
of agricultural research. Other components of an agricultural research plan address the
policy and strategy, the organizational structure, and the development of human, physical,
and financial resources.

Program formulation is clearly linked with the design of both the agricultural research
policy and the strategic plan. In these two latter steps, the principal subjects of research
for the national agricultural research system and the appropriate amount of resources are
defined. As a result, when program formulation starts, the subject and resources are
(approximately) known. To clearly understand what the workshop is about it is important
to agree on the definitions of the terms: national agricultural research plans; research
program; research project and research activity.

5. The method being presented here is for long-term program planning. Long-term program
planning does not provide the degree of detail required for implementation. It is only one
step in the overall planning process.

• Research policy design and strategic planning and organizational structure defines the
final objective and the missions of research, and indicate which institutes are involved,
the amount of resources that can be mobilized, and (most importantly for program
formulation) the principal subjects (e.g., commodities, regions, production systems) that
will be addressed.

• Long-term program planning determines the strategy for the program over a long period
of time, by describing guidelines and priorities, and by estimating resources needed. It
stops at the identification of project themes. It is initiated at the policy or institute level,
but also involves the scientists who will work on the program and the research
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stakeholders (these will be identified during session three). Long-term program planning
is necessary because it takes research eight to ten years to achieve all its objectives,
depending on the type of program (less time may be needed for annual crop production;
more time may be needed for perennial crops, livestock, or natural resource manage
ment).

• Once programs have been developed the required type ofresources can be assessed and
planned. This concerns people, buildings, land, equipment, and money.

• Programs should have a clearly defined subject, should be congruent with the overall
research plan and policy, and their size should be approximately known.

6. Why do we need to formulate long-term programs?

• Research should be effective: it responds to national development objectives, to users'
needs, and has potential for adoption.

• Research should be efficient: objectives are realistic in terms of resources (the program
does not try to cover more objectives than resources permit); resources are allocated on
the basis of relative importance of reaching objectives. (An inefficient research program
scatters its efforts too thinly).

• Research should be necessary: it builds on past research and opportunities for borrowing
technologies from outside have not been overlooked.

• Research should be comprehensive: all experiments and studies necessary to reach the
objectives have been included.

7. Given a decision at the national policy level to undertake a particular program, here are
eight steps for long-term program planning:

1. Review sub-sector

2. Evaluate research

3. Analyze constraints

4. Determine research objectives and strategy

5. Identify projects

6. Set project priority

7. Perform resource gap analysis

8. Make recommendations for implementation

The method is iterative rather than a rigid sequence.

8. This method has been used to plan programs focused on commodities, groups of com
modities, agroecological zones, and production systems.

Principles for Using the Method

9. Constraints to agricultural development are too complex to be fully comprehended from
anyone vantage point. Researchers, developers, policymakers. producers, processors, and
others each have their own perspective and understanding of problems and their causes.
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As specialists, we are all "blinded" in the sense that we only see things in terms of our
own discipline.

10. All those with an interest in the implementation and outcome of the research program
should be represented in a program planning group. Depending on the particular program,
group members might be a mix of a) researchers and managers from universities or
institutions, b) national or regional policymakers, c) development agency staff, d) com
modity producers, e) processors, f) providers of farm-related services.

11. Without a group planning process, you might leave something important out of your
program, or your program may focus its resources on the wrong problems.

12. For a number of reasons, it is often difficult to have producers directly involved. Although
not an ideal situation, sometimes a proxy for producers has to be substituted. Farmers are
often represented by on-farm researchers, NGOs, or extension agents.

13. Participation of all those with an interest in program planning 1) ensures comprehensive
and unbiased analysis of constraints, 2) builds consensus on research objectives and
priorities, 3) fosters support of policymakers and developers for implementation of the
research program and 4) increases chances of research results being rapidly transferred to
extension services.

14. The role of planners is to 1) facilitate the group process, 2) collect and synthesize data in
preparation for group working sessions, and 3) assist in writing up group findings.

15. A more detailed schedule of the activities of the program planning group will be discussed
during a later session.
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Exercise 2. Context analysis: program formulation
(group work)

Phase 1. Group work (45 minutes)

1. Form four groups. Each group elects a rapporteur.

2. Share your experience in research program formulation in your institution with the other
members of the group. Use the following questions to facilitate your interaction and the
context analysis.

• Is research organized in programs in your country?

• Are they multi-institute or single-institute programs?

• Does your country have a national agricultural research plan?

• Does your institute have program documents describing the overall program directions
for the long term?

• Do scientists at your institute follow a systematic method and procedure when formu
lating projects?

• Are annual programs of work and budget prepared at your institute? If so, are they
prepared at the level of the individual scientist, the laboratory, or the experiment station?

• List three major criticisms that you have heard (you can use the attached worksheet).

• State three ways you could overcome these criticisms by long-term program planning.

3. The rapporteur writes a summary of the discussion on the flip chart, pointing out
similarities and differences between the program formulation approaches in the partici
pants' organizations.

Phase 2. Reporting and discussion (l hour and five minutes)

4. The rapporteurs present the results of the groups' discussions to the audience. Each
rapporteur has 5 minutes to report.

S. The trainers provide feedback on the content of the presentations followed by a discussion.
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Research Program Formulation

DAY ONE - Overview

Objectives
By the end of the day the participants will be able to do the following:

1. Discuss the background, rationale, objectives, and schedule for the five-day workshop.
2. Explain the use of the Participant Action Plan Approach (PAPA).
3. Identify the trainers and trainees.
4. Explain how long-term program planning fits into agricultural research planning and

program formulation.
5. Relate the process of long-term program planning to their own experiences with

planning.
6. Identify problems within their own research programs that can be solved or

ameliorated by long-term program planning.
7. List some of the specific benefits of using the process suggested.
8. Explain why a review of the sector is a necessary step in long-term program planning.
9. List the types of information that should be included in a sector review.
10. Identify stakeholders and clients to be included in program formulation.

Participant Materials

Workshop notebook (includes welcome letter, tentative five-day schedule, and workshop
prospectus).

Handouts

1. 1.1 Overview
1.1.2 Tentative Schedule
1.1.3 Participant Action Plan Approach (PAPA)
1.1.4 Exercise 1. Interactive Exercise (seven sheets to be cut into 21 forms)
1.1.5 Exercise 1. Exercise Sheet (list of questions)
1.2.1 Context, Terminology, and Rationale (summary of presentation)
1.2.2 Exercise 2. Context Analysis: Program Formulation
1.2.3 Exercise 2. Worksheet
1.3.1 Sub-sector Review, Stakeholders, and Clients' Consultation (summary of presentation)
1.3.2 A Research Program Planning Method (Faba Bean Case Study)
1.3.3 Exercise 3. Sub-sector Review, Stakeholders, and Clients' Consultation
1.3.4 Exercise 3. Worksheet
1.3.5 Strengths and Weaknesses of the Day
1.3.6 Guidelines to Provide Feedback on the Workshop
1.3.7 PAPA Form - First Stage
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DAY ONE - Tentative Schedule

08:30 - 09:00 Welcome

09:00 - 10:30 Session 1. Introduction to the Workshop

- Workshop introduction, objectives, and schedule

- Introduction of PAPA

- Overview of day one

- Interactive exercise (l)

10:30 - 10:45 Tea/Coffee Break

10:45 -13:00 Session 2. Program Formulation: Context, Terminology, and Rationale
(Presentation and exercise 2)

13:00 - 14:00 Lunch

14:00 - 15:30 Session 3. Sub-sector Review, Stakeholders, and Clients' Consultation
(Presentation and exercise 3)

15:30 - 15:45 Tea/Coffee Break

15:45 - 16:30 Session 3. (Continued)

16:30 -17:00 Feedback on the Day's Activities and PAPA
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DAY ONE - Checklist for Trainers

Pre-workshop preparation

Compile a notebook for each participant. The participant will use the notebook throughout the
workshop to organize the training materials. Before they are distributed each notebook should
include the following: welcome letter, tentative five-day schedule, and workshop prospectus.

Handouts to be distributed Yes No
./ ./

1.1.1 Overview 0 0
1.1.2 Tentative Schedule 0 0
1.1.3 Participant Action Plan Approach (PAPA) 0 0
1.1.4 Exercise I. Interactive Exercise (seven sheets to be cut into 21 forms) 0 0
1.1.5 Exercise I. Exercise Sheet (list of questions) 0 0
1.2.1 Context, Terminology, and Rationale (summary of presentation) 0 0
1.2.2 Exercise 2. Context Analysis: Program Formulation 0 0
1.2.3 Exercise 2. Worksheet 0 0
1.3.1 Sub-sector Review, Stakeholders, and Clients' Consultation 0 0

(summary of presentation)
1.3.2 A Research Program Planning Method (Faba Bean Case Study) 0 0
1.3.3 Exercise 3. Sub-sector Review, Stakeholders, and Clients' Consultation 0 0
1.3.4 Exercise 3. Worksheet 0 0
1.3.5 Strengths and Weaknesses of the Day 0 0
1.3.6 Guidelines to Provide Feedback on the Workshop D D
1.3.7 PAPA Form - First Stage D D

Overheads

1.1.1 Workshop Goal
1.1.2 Major Objectives
1.1.3 Expected Outputs
1.1.4 Workshop duration - Five Days
1.1.5 Objectives of Day One
1.1.6 Schedule of Day One
1.1.7 Participant Action Plan Approach
1.1.8 Why PAPA?
1.1.9 Uses of PAPA

Research Program Formulation
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Yes No
,/ ,/

1.1.10 Steps in PAPA 0 0
1.1.11 Step 2: In-course Activities, Stage 1 0 0
1.1.12 Step 2: In-course Activities, Stage 2 0 0
1.1.13 Step 3: Follow-up Activities 0 0
1.1.14 PAPA Questionnaire, First Stage 0 0
1.2.1 Objectives of Session 2 0 0
1.2.2 PROGRAM 0 0
1.2.3 Program 0 0
1.2.4 A Program is Made Up of Projects 0 0
1.2.5 Project 0 0
1.2.6 Terminology 0 0
1.2.7 National Agricultural Research Organization 0 0
1.2.8 Example of a National Agricultural Research Organization 0 0
1.2.9 Agricultural Research Plan Components 0 0
1.2.10 Programs 0 0
1.2.11 For Program Formulation 0 0
1.2.12 Program Formulation in the Context of Research Planning at 3 Levels 0 0
1.2.13 Why Program Formulation? 0 0
1.2.14 Effective Research 0 0
1.2.15 Efficient Research 0 0
1.2.16 Necessary Research 0 0
1.2.17 Comprehensive Research 0 0
1.2.18 Program Planning Steps 0 0
1.2.19 Method can be used for 0 0
1.2.20 Illustration 0 0
1.2.21 Program Planning Group 0 0
1.2.22 Illustration 0 0
1.2.23 Illustration 0 0
1.2.24 Advantages of Group Process 0 0
1.2.25 Role of Planners 0 0
1.3.1 Objectives of Session 3 0 0
1.3.2 Step 1. Review Subsector or Region 0 0
1.3.3 Review Subsector or Region 0 0
1.3.4 Subsector Review: Faba Bean 0 0
1.3.5 Development Objectives: Faba Bean 0 0
1.3.6 Example: Producers' Situation in Pre-Rif Zone 0 0
1.3.7 Potential Sustainable Productivity in Pre-Rif Zone 0 0
1.3.8 Stakeholders and Clients in Program Planning 0 0
1.3.9 Stakeholders Include 0 0
1.3.10 It is important to involve representatives of key stakeholder groups in 0 0

program planning.
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~ Yes No
./ ./

1.3.11 Why Involve Clients 0 0
1.3.12 Participation Is Important for 0 0
1.3.13 Principal Clients of Research 0 0
1.3.14 Subsector Review and Stakeholder Consultation 0 0

Materials

• Overhead projector 0 0
• Projector screen 0 0
• Flip-chart stands (minimum 2) 0 0
• Flip-chart paper/pads (about 10 per day) 0 0
• Markers for writing on newsprint 0 0
• Markers for writing on transparencies 0 0
• Blank transparencies 0 0
• Stapler 0 0
• Tape (strong masking tape and regular tape) 0 0
• Push pins 0 0
• Glue 0 0
• Pencils/note pads/pens 0 0
• Pencil sharpeners 0 0
• Extension cords 0 0
• Certificates 0 0
• Photocopying facilities 0 0
• Spare bulbs for overhead projector 0 0
• Extra notepads and pens 0 0
• Scissors 0 0

~
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RATIONALE

OBJECTIVES

PROCEDURE

PRESENTATION

EXERCISE 3

Day l/Session 3
Instructions to Trainers

Session 3
Sub-sector Review, Stakeholders,
and Clients' Consultation

Instructions to Trainers

14:00 - 15:30 Session 3. Sub-sector Review,
Stakeholders, and Clients' Consultation

15:30 -15:45 Tea/Coffee Break

15:45 - 16:30 Session 3. (Continued)

Participants need a more detailed description of each step of
the method of research program formulation, starting with
the first step. This step produces the input necessary for
determining research strategy and objectives.

By the end of this session, the participants will be able to do
the following:

• Explain why a review of the sector is a necessary step in
long-term program planning.

• l.jst the types of information that should be included in a
sector review.

• Identify stakeholders and clients to be included in pro-
gram formulation.

Use overhead 1.3.1 to present the session's objectives.

Training techniques: presentation, group work

(experience) Distribute handouts 1.3.1 and 1.3.2. Give a
brief presentation focusing on the topic. You will find the
information in handouts 1.3.1 and 1.3.2 very useful. Thirteen
overheads support the presentation: 1.3.2 through 1.3.14.
Emphasize that handout 1.3.2 is extracted from a text by
Marie-Helene Collion and Ali Kissi. Major parts of the entire
text will be used as background information for several
sessions during the workshop. At the end of the presentation
be sure to ask the participants if they have any comments or
questions, or if they need clarifications. (15 minutes)

Exercise 3. Sub-sector review, stakeholders, and clients'
consultation. (1 hour 55 minutes)

1. Distribute handouts 1.3.3 and 1.3.4. Handout 1.3.3
gives clear instructions for the exercise. Go over the
instructions with the participants step by step. Ask if
clarifications are needed. (5 minutes)
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OBJECTIVES

PROCEDURE
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2. Divide the participants into four groups. Ask each
group to elect a rapporteur.

Phase 1. Group work

3. (experience) Invite the groups to discuss the approach
and method presented in handout 1.3.2. The groups
then respond to questions related to this text. The rap
porteurs will write the results of this exercise on the
flip chart to report to the audience.

4. As the groups work circulate from group to group to
check progress. Clarify any concerns the groups may
have while they are working. Be sure to remind the
groups of the time remaining. (60 minutes)

Phase 2. Reporting and discussion

5. (process) The rapporteurs report on their group's re
sults. Facilitate the presentations. Approximately 5
minutes is available for each group. (20 minutes)

6. (process) At the end of the exercise provide feedback
on the presentations. Discuss the results with the par
ticipants. (20 minutes)

7. (generalize) Ask the participants questions such as
"How did you feel doing this exercise?" and "What
did you learn?" (10 minutes)

Closure (5 minutes)

1. (application) Ask the participants "What might you
do differently in your job as a result of what you have
learned?"

2. Make a transition to the next session.

16:30 - 17:00 Feedback on the Day's Activities and
PAPA

By the end of this session participants will be able to do the
following:

• Provide feedback on the day's activities.

• Consider possible actions they would like to implement
in their own organizations.

Training technique: individual exercise

Highlight positive and negative points of the day. Note areas
that may need additional attention in the workshop. Partici
pants can describe some strengths and weaknesses of this
day on handout 1.3.5 and use handout 1.3.6 to facilitate their
task. (15 minutes)
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Day l/Session 3
instructions to Trainers

Session 3
Summary of Overheads

Step 1. Review SUbsector or Region

~ Devaloprnent objaelivfls .-J

Objectives of Session 3. Sub-sector Review,
Stakeholders, and Client's Consultation

8. Explain why a revlRw of tho sector Is a nec9SSary
step In long-term program planning.

9. List the types 01 Information that should b8 Included
In a sector r"vlew.

10. Identify stakeholders and clients to b9 included In
program formUlation.

Natlonaloccnomy:

• Development objectlvBS
• Arall and production

trends
• Future demand?
• Target group
• Import~xpDrt

Agroecologic:t.1 zona lavel:

• AgroecologlCtlI charaetClris1ics
• Share In national production
• Socioeconomic chllractcris1lcs

• YIelds

Review Subsector or Region

1.3.1 1.3.2 1.3.3

Subsector Review: Faba Bean

1.3.4

Potential Sustainable Productivity
in Pre-Rif Zone

Development Objectives; Faba Bean

.,..
184.000tul

'f\Ild
880kglha

coroaumptlon
2.Skgfp.r.on

15,000 I Exports

1.3.5

Example: Producets' Situation in
Pre-Rif Zone

Physical: SocioeconCJmic:

• Rainfall >600 mm • Small hOldings and plots

• Low winter temps. • Subsistence production

• Hilly terrain • Family labor

• Shallow clay soils • No mechanization

• High erosion

-.--'-,,,

1.3.6

Stakeholders Include

GS,ODOh.

"SO kg"'.

Actual

1.3.7

It is important to

involve representatives

of key stakeholder groups

in program planning.

1.3.10

Research Program Formulation

Potential
In 15 years

Stakeholders and Clients

in Program Planning

1.3.8

Why Involve Clients

• Research program will be more
user-focused

• Users' needs will be linked to research

• Chances of implementation increases

1.3.11

• Public officials
• Governing bodies
• Public land managers
• Interest groups
• Small farmers
• Indigenous people
• Extension agents
• Organizations9 industries, anO businesses

based on forest products and others

• etc.

1.3.9

Participation Is Important fot

• Parties to share in problem analysis

• Parties to share in solution strategy
formlliation

• All aspects of problem to be addressed
• Clients to build commitment

• Two-way communication

1.3.12
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Principal Clients of Research

• Producers and manufacturers

• Consumers

• Scientists

• Policymakers

1.3.13

106

Subsector Review ami
Stakeholder Consultation

Summary:

• Identifies needs

• Identifies players

• Requires specific expertise

1.3.14
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Sub-sector Review, Stakeholders,
and Clients' Consultation1

(summary of presentation)

1. A sub-sector review basically is comprised of two parts: national economy and development
objectives; and agroecological zones, producers, and their production systems.

2. For the national economy the data or information that is required for the review is usually
available in development reports and documents and may need updating. These data may
include the following:

• National development objectives for the sub-sector (e.g., the maize sub-sector)
• Areas under cultivation or the livestock herd size, quantities produced, prices, and the

evolution of these factors
• Estimation of future demand due to population growth and to income and demand

elasticity
• Identification of target groups (for food security or equity considerations)
• Export and import trends and evaluation of the importance of products as sources of

foreign exchange, either through direct exports or import substitution

3. For agroecological zones and the producers' situation the following data or information are
required:

• Agroecological characteristics such as climate (amount and distribution of rainfall,
temperature, hygrometry), topography, depth and physio-chemical nature of soils

• Each system's contributions to national production, size and composition of livestock
herd, production, quality of products and productivity (helpful to know not only general
averages, but also those obtained by the most efficient farmers and those achieved on
research stations), post-harvest losses.

• Development objectives assigned to the zone or to the system by policymakers
• Socioeconomic characteristics of producers (number, size of farms, aptitude of manage

ment, quality of resources)
• Production strategy (commercial or subsistence) used by farmers for production concerns

4. From analysis of the producers' situation, one can determine the potential sustainable
productivity in each agroecological zone, and compare this with national development
objectives. Are development objectives realistic in terms of potential? (Note: the time
horizonfora development objective may be less than the time needed to achieve the potential
sustainable productivity. This difference must be taken into account when evaluating
development objectives.)

1 Extracted from: M-H. Collion and A. Kissi. 1994. Guide D'elaboration de Programmes et D'etablissement de Priorites.
Research Management Guidelines 2. The Hague. ISNAR.
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Involving Stakeholders and Clients in Program Planning2

5. Stakeholders involved in program planning, in forestry research, for example, might include
public officials, governing bodies, public land managers, interest groups, small farmers,
indigenous peoples, extension agents and organizations, industries and businesses based on
forest products, the general public who use forest products, other research organizations,
educational institutions, and international donor and technical assistance agencies, among
others.

6. It is important to involve representatives of all key stakeholder groups in program planning.
While strategic planning provides overall direction for a research organization, more
detailed input is needed to work out aspecific program of research. In some countries, certain
stakeholder groups in forestry research are organized into research advisory boards, coun
cils, or committees that meet periodically to develop recommendations to forestry research
organizations on priorities and programs. If a country has no forestry research councilor
similar advisory groups, it is important to actively seek input from key stakeholders and
incorporate them into the decision-making process. Including such groups in the program
planning process and accommodating their interests as much as possible, will enhance the
ability of a research organization to generate financial and political support. Their partici
pation will ensure that the research program of the organization will be more user-focused.

7. The involvement of clients ensures their contribution in the analysis of constraints, and the
formulation of strategies, and also ensures that all aspects of a problem are dealt with. The
relevance of the program's output is enhanced, as they will be closely linked to the needs
of the users. It provides a forum for research to improve its responsiveness to development
goals. Above all, direct participation enables clients to build the commitment necessary for
program implementation at a later stage- and provides a structured framework for two-way
communication between any two groups.

Clients of research in the wider context fall under four categories:

• Producers and manufacturers

• Consumers
• Scientists
• Policymakers

A.L. Lundgren, et eI. 1994. Planning and Managing Forestry Research: a self-learning course (module 5). Developing
the Research Program. University of Minnesota / IUFRO

•
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A Research Program Planning Method1

Illustration from the Faba Bean Research Program
in Morocco (Faba Bean case study)

The organization of research into programs

Most research institutes have organized their work into programs (or are in the process of doing
so) to substitute or complement organization along disciplinary lines. Such disciplinary organi
zation is too academic if the mandate of the institute is to be a service to development (Nickel
1989; Arnon 1989). A program is a coherent grouping of research activities for a commodity or
group of commodities (i.e. a rice program or a cereal program), a production system, an
agroecological zone, or a production factor (i.e. agricultural mechanization or irrigation).

A program usually consists of an aggregation of subunits, the projects, each made up of activities
or operations (experiments and studies) (Dagg and Hayworth 1988)2. Within a country, program
activities may be carried out by a single institute, or by a consortium of agencies (e.g. research
institutes, universities, departments within a ministry, parastal organizations). The term "pro
gram" is also used to refer to the team of researchers with their program leader, working on the
projects and activities of the program.

Developing the approach

The planning approach proposed is the result of a joint ISNARlINRA3 effort in learning-by-do
ing. INRA management wanted its research to better respond to national development objectives
and to the needs and potentialities of research users. For its technologies to be adopted on a much
wider scale, INRA recognized the need to be more responsive to users' needs.

In addition, INRA's programming needed to be tied more closely to the evaluation of on going
activities and research results, with the aim of 1) making the necessary adjustments in the case
of unpromising activities; 2) using the information as feedback for better planning. INRA also
wanted to take better advantage of technologies and information generated outside the country,
to build upon this knowledge. Above all, INRA was spreading its resources too thinly: its limited
resources needed to be reorganized and concentrated on the most promising and relevant
activities, maximizing the chance to have an impact.

The approach is illustrated here through the faba bean program.

1 Text extracted from Marie-Helene Collion and Ali Kissi, discussion paper 92-96, December 1992.

2 In some countries, the subunits are called "themes", "areas", or "domains" rather than "projects". A program dealing with
a group of commodities may have a subprogram for each commodity, each subprogram having its own projects.

3 With 50% of the country's research potential (expressed in researcher's time), the lnstitut National de la Recherche
Agrinomique (INRA) is Morocco's main agricultural research organization. It has a national mandate to provide
leadership for agricultural research. which is also carried out by faculties and schools of agriculture: The Agronomique et

Vererinaire Hassan 1I (lAY), the Ecole Nationale d'Agriculture de Meknes (ENA), and the Ecole Nationale des Forets
(EFNI). Adaptive research is also conducted in a number of parastals, directorates of the Ministry of Agriculture and
Reforme Agraire (MARA), and the private sector.
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The approach

The process

In a traditional planning process a planning unit is responsible for designing the programs and
using a consultative approach (in our case, INRA's Directorate of Planning). Instead, following
strategic planning principles, we chose a participatory approach, involving all those with an
interest in the program: researchers, research users, and stakeholders. Depending on the
particular program, research users and stakeholders might be a mix of a) researchers and
managers from universities or institutes, b) national and regional policymakers, c) development
agency staff, d) commodity producers, e) traders, f) providers of farm-related services, and g)
entrepreneurs in food-processing industries.

There were two obvious reasons for involving these different interest groups. First, as highlighted
above, INRA wants its research programs to be more in tune with national development
objectives and users' needs, hence the idea to involve policymakers and users. Second,
constraints to agricultural development are too complex to be fully comprehended from anyone
vantage point. Researchers, developers, policymakers, producers, processors, and others each
have their own perspective. Researchers are usually "blinded" in the sense of only understanding
problems in terms of their own discipline.

As for the otherprograms, the role ofINRA's planning unit was to provide support to the program
leader in the preparation of the various group working sessions (see below); facilitate the group
process; collect and synthesize data in preparation for group working sessions; assist in the
write-up of group findings and in the preparation of the final program document.

The method

The method includes eight steps. Each builds on the previous one in a logical fashion. The eight
steps are intended to respond to program deficiencies as enumerated earlier. Some of the steps
are dealt with during group planning meetings, supported by material prepared in advance.
Others are carried out by researchers and the results are presented to the planning participants
for comments and adjustments. The steps are the following:

1. Sector review
2. Constraints analysis
3. Research results evaluation
4. Determination of research objectives and strategy
5. Project identification
6. Priority setting among projects
7. Human resources gap analysis
8. Recommendations for implementation

Sector review (or sub-sector review!

As in strategic planning, we begin with an analysis of the environment, or sector analysis, from
production to consumption. This is particularly an analysis of the supply and demand for the
product(s) and their likely trends; the conditions of production (agroecological and socioeco
nomic), marketing, and processing; the types of producers involved; consumer demand; the
potential for sustainable productivity increase; and adding value to the products. The latter are
checked against the national development objectives for the sector. Part of the analysis is at the
macro-level; another part is by agroecological zones and production systems whenever relevant.5

•
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The review of the sector is prepared by the program leader with support from the planning unit.
Box I presents a summary of the analysis of the dry-bean sector and Table I presents the
agroecological zones.

Box 1. Faba bean sector review

1. Situation ofthe sector

Faba bean represents approximately 50% of both the area and production of dry bean in Morocco. The area
planted in faba bean increased considerably from the decade 1960-69 to 1970-79 (+47%), but declined by 24%
in the period 1980-89. Area reduction is due to a number of factors that resulted in declining yields: from 930
kg/ha in 1970-79 to 880 kg/ha in 1980-89. At the same time production costs were increasing due to rising labor
costs and the absence of mechanical equipment (see constraints analysis).

Production followed the same downward trend as the area under cultivation but with wide fluctuations from year
to year, due to annual rainfall variability. The minimum production in 1981, 39 OOOt was almost as low as 1I1Oth
of the maximum in 1974 (346 OOOt). Given this situation it is not surprising that faba bean exports have declined
from 54 OOOt on the average during the period 1970-79 to 15 OOOt in the period 1980-89. In bad years, production
is absorbed by internal demand. In good years, Moroccan exporters find it hard to recover their share of the
market, taken over by more reliable producer countries.

2. Importance for target groups

Faba bean plays an important role in Morocco, as a source of protein for the poorest segment of the population.
Small-scale farmers also consume a large part of what they produce. As dry bean cultivation is highly labor
intensive, it also enables them to make a profitable use of family labor. Indeed, the share of dry beans in cultivated
areas is higher in smaller holdings than in larger ones: about 30% of farms with less than 5 hectares; 10% in
holdings larger than 50 hectares. Faba bean grains and forage is also important as animal feed, again, especially
for smaller farms. Finally, looking at soil management practices, faba bean cultivation constitutes an excellent
precedent to cereals because it leaves a weed-free and loose soil and fixes nitrogen.

3. Evolution ofdemand

Demand increase will come about as a result of population growth (+2.5%/year). Only a small increase in per
capita consumption is expected (from 2.5 kg/inhab to 3 kglinhab) given the fact that faba bean consumption is
fairly inelastic in terms of income and price. Use of faba bean as animal feed should also undergo a two-third
increase. It is thus expected that an additional 71 OOOt will be needed by the year 2000.

4. Ministry ofAgriculture's objectives

Without research and development efforts, the negative trends are expected to continue with areas and yields
regressing by 0.75% and 1.8% per year, respectively. Given the economic and social importance of faba bean,
the national goal is to counteract these negative trends to meet the growing demand. Specific objectives are to
increase area and yields from 184000 ha and 880 kg/1m respectively, during the period 1980-89, to 271000 ha
and 900 kg/ha by year 2000. These objectives are considered realistic by the Ministry of Agriculture given the
existing large share of fallow land in the cultivated area and the fact that yields as high as 1 050 kg/ha have been
obtained in similar agroecological conditions (Turkey).

This increase in production will meet additional demands for human and cattle consumption, while exports would
stabilize at 15 OOOt/year.

4

5

Forcertain people the word "sector" has brought confusion because it might refer to the agricultural sector in general.
To indicate that a program normally concerns only a partof the agricultural sector, we prefer the word "sub-sector."

An agroecological zone is delimited by its climatic, pedologic, and topographic characteristics. A production system is the
way the producers combine the productuin factors available to them (water, land, labor, capital, and level oftechnical
knowledge) to obtain agricultural products. There may be several production systems by agroecological zones, or only one.

For the legume crops, the analysis was done only by agroecological zones. For the forage and livestock programs, the analysis
had to be done by agroecological zones and production systems, as very different livestock production systems are found in
the same agroecological zone.
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Day IISessio/l 3/Handout 2
(1.3.2)

Table 1: Agroecological characteristics

Situation •
Agroecological zones Physical characteristics

Mountain Dr minfall 600 mm
Pre-Rif low winter tempemtures

hilly terrain
shallow soils. clay based
high erosion

Bour favomble 450 mm rainfall 600 mm
or Saiss mild to cold winters

Semi-arid or 350 mm rainfall 450 mm
Chaouia dry spells

high interannual rainfall
variability
high evaportranspiration
shallow soils

Socioeconomic characteristics

small holdings
small plots
subsistence production
family labor
surplus production marketed according
to cash needs. nor prices
no mechanization

variable size holdings
intensive cultivation, high inputs
mechanization

hired labor
market oriented production
contract fanning with industry
substitutes for faba bean: lentils.
horse faba bean. sunflower

small holdings
extensive cultivation
largely marketed
family labor + hired seasonal labor
substitute for faba bean: maize

Actual

afea (hal 66,ODO

yields (kg/hal 950

share of nal. prod. 39%

area (hal 87.ODO

yields (kg/ha) 870

share of nal. prod. 46%

area (ha) 31,000

yields (kg/hal 780

share of nat. prod. 15%

Potential
(Year2005l

98,ODO

2.030"

43%

117.000

1.640"

41%

55.000

1.380"

16%

a Yields that can be achieved by the best fanners by the year 2005 when applying all the technologies that will be developed by the progmm.

Constraints analysis

This step' aims to analyze constraints to development in the program area. Constraints can occur
at the production stage (low yields or high production costS), at the harvest and post harvest stage
(losses), or at the processing stage (low added-value to products). Some constraints are technical.
Others are socioeconomic and institutional.

Many constraints are location specific. For these constraints, the analysis is done by agroecologi
cal zones or production systems during a group planning session. The method offers a tool for
group discussion and analysis: the construction of a "flow chart of constraints." A flow chart of
constraints has a central, general problem in a box at the top level. Boxes on the next level down
contain more specific causes of the general problem. Succeeding levels analyze each cause with
more specific factors. 6

6

112

The tree of constraints and objectives as a tool for group analysis and decision-making was developed by GTZ for the
ZOPP method. a method for group elaboration of donor funded projects. ZOPP = Planning by objectives, (GTZ 1988).
ZOPP;; Goal Oriented Project Planning.
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Day l/Session 3/Handout 2
(1.3.2)

Table 2: Farm holdings distributiona (number offarms in percentage oftotal)

Farm holdings Pre-Rif Saiss Chaouia Level of technicitl
Size (%) (%) (%)

0·5 ha 61 41 61 I
5-10 ha 23 29 21 I
10·20 ha 10 12 14 II
20·50 ha 5 14 3 IIIIII

50ha I 4 J 1II

a Based on surveys conducted in the Centres de Trnvaux of Tissal (Pre·Rif): Romani et Agourai (Saiss); Integrated project of Setlat (Chaouia).
b Defined as follows: 1= traditional/low inputs; II = combination of low and high input techniques: III = high input techniques.

The flow chart of constraints, constructed by a multidisciplinary and multivantage-point circum
vents "blind spots" of specialists and obtains a comprehensive analysis. It makes use of
visualization techniques to facilitate participation, to ensure that no ideas are forgotten or
overlooked, to focus the discussion on preventing circular arguments, and to obtain consensus
without outspoken individuals dominating the debate.7

This tool helps separate researchable constraints from socioeconomic and institutional factors
that are beyond the control of research. A technical solution in itself may be insufficient to
overcome the constraint. Policy change may also be necessary. This part of the constraint analysis
is used in step 8 to formulate recommendations to policymakers.

Figure 1 illustrates constraint analysis using the flow chart of constraint, for the faba bean sector
and for the Saiss. The central problem is that the sector is not profitable as a result of low yields
in the three agroecological zones (Saiss, Pre-Rif, Chaouia), high production costs, losses during
harvest and post-harvest, limited processing, and declining exports. In turn, focusing on the Saiss
and on the problem ofyields, low yields in that zone are due to 1) the lack ofcontrol oforobanche;
2) the poor quality of seeds; 3) poor planting density; 4) inadequate or no fertilizer use; 5) poor
weed control; and 6) insufficient crop protection.

At the fourth level ofcausality, the lack of control over orobanche is due to 1) the poor knowledge
of the nature, area of extension, incidence, and trends for this parasitic weed; 2) resistant bean
varieties have not been created; 3) chemical control has been identified (glyphosate) but, so far,
it has proven costly, unreliable, and a difficult technique to apply; and 4) other methods to control
the weed (either biological, through agronomic practices, or other chemicals) have not been
studied.

7 In practice, each participant writes a few words, summarizing his/her ideas in large letters on a card (one idea per card).
The group discussion facilitator collects the cards and groups them on a corkboard by themes. Each theme is then
discussed, rejected, or adopted; if adopted, a wording is either chosen from among the cards or a new formulation is
proposed, coming out of the discussion. Visualization techniques have been used extensively by GTZ in the application of
the ZOPP method GTZ (1988) and by DSE (1985).
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Day 11Session 3/Handout 3
(1.3.3)

Exercise 3. Sub-sector review, stakeholders, and clients'
consultation (group exercise)

Phase 1. Group work (60 minutes)

1. Form four groups.

2. Each group elects a rapporteur, who will record the group's conclusions on the flip chart to
present to the audience.

3. Discuss the major topics presented in the text by Marie-Helene Collion and Ali Kissi
(handout 1.3.2) and respond to the following questions based on your own experience within
your organization. (Remember that you are expected to compare the approach and method
suggested with your actual practice.)

• Have you experienced this or a similar approach to formulate a research program before?
Explain.

• Which insights does the approach add to your previous ideas on program formulation?
• What are your views about the sub-sector review and involvement of stakeholders and

clients in program formulation? List two strengths and weaknesses of your actual practice
in this regard.

• In your institution, who would be responsible for undertaking the sub-sector review?

Phase 2. Reporting and discussion (50 minutes)

4. The rapporteurs present the results of the groups' discussions to the audience. Each
rapporteur has 5 minutes to report.

5. The trainers provide feedback on the content of the presentations followed by a discussion.
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Exercise 3. Worksheet

Day 1iSession 3/ Handout 4
(1.3.4)
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• Please list what you consider to be three strengths of day one

1.

2.

3.

• Please list what you consider to be three weaknesses of day one

1.

2.

3.

Research Program Formulation

Day JISession 3IHandout 5
(1.3.5)
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• Please write down any suggestions for improvement you may have

Research Program Formulation

Day JISession 3IHandout 5
(1.3.5)
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Day IISession 3/Handout 6
(1.3.6)

Guidelines to Provide Feedback on the Workshop

1. The Module

Content

• usefulness/relevance
• amount of information

Structure

• sequence
• duration
• balance between trainers' and trainees' participation
• instruction to trainers
• visual aids
• handouts
• extra readings

• PAPA
• evaluation

2. Process: training techniques and direction

• usefulness/relevance/effectiveness
• group interaction
• clarity of questions/exercises instructions
• opening and closure of the days

3. Trainers', facilitators', and trainees' performance

• presentation/communication skills
• interaction/effective participation
• punctuality/interestlcommitmentlwillingness to facilitate learning/willingness to partici

pate

• other attitudes

4. Logistical support

• organization
• accuracy
• punctuality
• willingness to assist participants
• services provided in general
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Day l/Session 3/Handout 6
(1.3.6)

5. Workshop environment

• physical (training facilities, training material, hotel facilities in general)
• psychological (personal feelings such as self-motivation, interest, satisfaction, self

achievement)
• social (development of friendships, relaxed, comfortable among participants, etc.)

6. Workshop results/outputs

• personal and professional assessment
• recommendations

7. General comments

126 Research Program Formulation
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Day IISession 3IHandout 7
(1.3.7)

PAPA - FIRST STAGE

Ideas for action items

Date

Workshop title: SADCIESAMIIISNAR Workshop on Research Program Formulation

Date/Venue

Name

Organization

Ideas I would like to try when I return to work at my research institute, based on what I learned
in this training workshop.

Note: You can use the workshop objectives, what you learn during the workshop, handouts, conversations with
participants and trainers, etc., to come up with ideas.
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Day 2/Overview

Research Program Formulation

DAY TWO - Overview

Objectives

By the end of the day the participants will be able to do the following:

1. Explain why evaluating current research results, both domestic and external, is a
necessary step in long-term program planning.

2. State questions to ask when evaluating research.
3. Explain why analyzing constraints is a necessary step in long-term program planning.
4. Describe a specific technique for analyzing constraints - the "tree of constraints."
5. Explain the visualization technique.
6. Explain why determining research objectives and strategy is a critical step in long-term

program planning.
7. Recall a specific technique for determining research strategy and objectives: the "tree

of research objectives."

Handouts

2.4.1 Overview
2.4.2 Tentative Schedule
2.4.3 Evaluation of Research (summary of presentation)
2.4.4 Internal Program Review (text)
2.4.5 A Research Program Planning Method (Faba Bean case study)
2.4.6 Exercise 4. Analysis of the Research Evaluation Process
2.4.7 Exercise 4. Worksheet, Phase 1
2.4.8 Exercise 4. Worksheet, Phase 2
2.4.9 Exercise 4. Worksheet, Phase 3
2.5.1 Constraint Analysis (summary of presentation)
2.5.2 Visualization: The Metaplan Method (text)
2.5.3 ZOPP: An Introduction to the Method (text)
2.5.4 Exercise 5a. Constraint Analysis in Maize Research
2.5.5 Exercise Sa. Worksheet
2.5.6 Exercise 5b. Identifying Technical Constraints
2.5.7 Exercise 5b. Worksheet
2.5.8 Tree of Constraints (text)
2.6.1 Identifying Research Objectives and Strategy (summary of presentation)
2.6.2 Exercise 6a. Constructing a Tree of Objectives
2.6.3 Exercise 6b. Constructing a Tree of Objectives (Faba Bean case study)
2.6.4 Exercise 6. Worksheet
2.6.5 A Research Program Planning Method (Faba Bean case study)
2.6.6 Strengths and Weaknesses of Day Two
2.6.7 Guidelines to Provide Feedback on the Workshop
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DAY TWO - Tentative Schedule

08:30 - 09:00 Opening of the Day's Activities

09:00 - 10:30 Session 4. Evaluation of Research (Presentation and exercise 4)

10:30 - 10:45 Tea/Coffee Break

10:45 - 13:00 Session 5. Constraint Analysis (Presentation and exercise 5)

13:00 - 14:00 Lunch

14:00 - 15:30 Session 6. Identifying Research Objectives and Strategy
(Presentation and exercise 6)

15:30 - 15:45 Tea/Coffee Break

15:45 - 16:30 Session 6. (Continued)

16:30 - 17:00 Feedback on the Day's Activities and PAPA

Research Program Formulation

Day 2/0verview
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DAY TWO - Checklist for Trainers

Day 2/0verview

Handouts to be distributed Yes No
./ ./

2.4.1 Overview LI LI
2.4.2 Tentative Schedule 0 0
2.4.3 Evaluation of Research (summary of presentation) 0 0
2.4.4 Internal Program Review (text) LI 0
2.4.5 A Research Program Planning Method (Faba Bean case study) LI 0
2.4.6 Exercise 4. Analysis of the Research Evaluation Process 0 0
2.4.7 Exercise 4. Worksheet, Phase I 0 0
2.4.8 Exercise 4. Worksheet, Phase 2 LI 0
2.4.9 Exercise 4. Worksheet, Phase 3 LI 0
2.5.1 Constraint Analysis (summary of presentation) 0 0
2.5.2 Visualization: The Metaplan Method (text) 0 LI
2.5.3 ZOPP: An Introduction to the Method (text) LI 0
2.5.4 Exercise Sa. Constraint Analysis in Maize Research LI 0
2.5.5 Exercise 5a. Worksheet LI 0
2.5.6 Exercise 5b. Identifying Technical Constraints 0 0
2.5.7 Exercise 5b. Worksheet 0 0
2.5.8 Tree of Constraints (text) 0 0
2.6.1 Identifying Research Objectives and Strategy (summary of presentation) LI 0
2.6.2 Exercise 6a. Constructing a Tree of Objectives Ll LI
2.6.3 Exercise 6b. Constructing a Tree of Objectives (Faba Bean case study) 0 0
2.6.4 Exercise 6. Worksheet 0 0
2.6.5 A Research Program Planning Method (Faba Bean Case Study) 0 0
2.6.6 Strengths and Weaknesses of Day Two LI 0
2.6.7 Guidelines to Provide Feedback on the Workshop LI 0
2.6.8 PAPA Form - First Stage 0 0

Overheads

2.4.1 Objectives of Day Two 0 Ll
2.4.2 Schedule of Day Two 0 0
2.4.3 Objectives of Session 4. Evaluation of Research 0 0
2.4.4 Evaluate Research 0 0
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Day 2/Overview

Yes No
./ ./

2.4.5 External Research Review 0 0
2.4.6 Uses of an Internal Program Review 0 0
2.4.7 Internal reviews take time and other resources: plan for them! 0 0
2.4.8 Evaluation of Research Results 0 0
2.4.9 Research Evaluation 0 0
2.5.1 Objectives of Session 5. Constraint Analysis 0 D
2.5.2 Step 3. Analyze Constraints D D
2.5.3 Constraints 0 0
2.5.4 Types of Constraints D D
2.5.5 Tree of Constraints for Faba Bean D D
2.5.6 Problem Analysis D Cl
2.5.7 Five Steps of Problem Analysis 0 0
2.5.8 Visualization: Initiating the Constraint Tree 0 0
2.5.9 Principles of Elaborating Constraint Trees D 0
2.5.10 Group Visualization Techniques 0 0
2.6.1 Objectives of Session 6. Identifying Research Objectives and Strategy 0 0
2.6.2 Step 4. Determine Research Objectives & Strategy D D
2.6.3 Input in Identifying Research Objectives and Strategies D D
2.6.4 Tree of Objectives for Faba Bean D 0
2.6.5 Overall Research Program Objective (0) D 0
2.6.6 Detailed Research Objective 0 0
2.6.7 Constraint 0 0
2.6.8 Identify Strategies D D
2.6.9 To Identify Research Objectives: D D
2.6.10 Importance of Non-Technical Constraints D D
2.6.11 Constraints that Are Not Amenable to Technological Solutions? D D

Materials

• Overhead projector 0 D
• Projector screen D D
• Flip-chart stands (minimum 2) D D
• Flip-chart paper/pads (about 10 per day) D 0
• Markers for writing on newsprint 0 D
• Markers for writing on transparencies 0 D
• Blank transparencies D D
• Stapler 0 0
• Tape (strong masking tape and regular tape) D D

• Push pins D 0
• Glue 0 D
• Pencils/note pads/pens D D
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Yes No
./ ./

• Pencil sharpeners D D
• Extension cords D D
• Certificates D D
• Photocopying facilities D D
• Spare bulbs for overhead projector D D

• Extra notepads and pens D D
• Scissors D D
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DAY TWO

PRE-SESSION

OBJECTIVES

OPENING

SESSION 4

RATIONALE

OBJECTIVES

PROCEDURE

PRESENTATION

Research Program Formulation

Day 2lSess!on 4
Instructions to Trainers

Session 4
Evaluation of Research

Instructions to Trainers

08:30 - 09:00 Opening of the Day's Activities

- Review of the previous day's activities.

- Summary of the evaluation of the previous day.

- Overview of the day's activities.

By the end of the pre-session, the participants will be able
to do the following:

• Assess the progress of the workshop.

• List the objectives and describe the agenda for the day's
activities.

Invite a volunteer to review the previous day's activities. (10
minutes)

Summarize the evaluation ofthe previous day. (10 minutes)

Distribute the overview and the schedule for day two (hand
outs 2.4.1 and 2.4.2) to the participants. Review the objec
tives and schedule using overheads 2.4.1 and 2.4.2. Ask if
clarifications are needed. (10 minutes)

09:00 -10:30 Session 4. Evaluation of Research

Participants need to know that evaluation of research pro
duces a third input necessary for program formulation.

By the end of this session, the participants will be able to do
the following:

• Explain why evaluating current research results, both
domestic and external, is a necessary step in long-term
program planning.

• State questions to ask when evaluating research.

Use overhead 2.4.3 to present the session's objectives.

Training techniques: presentation, "take three for better
reflection" .

(experience) Give a brief presentation focusing on the evalu
ation of research. Six overheads support the presentation:
2.4.4 through 2.4.9. At the end of the presentation distribute
handout 2.4.3 and be sure to ask the participants if they have
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Day 21Session 4
Instructions to Trainers

EXERCISE 4

any comments or questions, or if they need clarifications.
(15 minutes)

Exercise 4. Analysis of the research evaluation process
(1 hour 10 minutes)

1. Distribute handouts 2.4.4 through 2.4.8. Handout 2.4.6
outlines the exercise. Go over the instructions with the
participants step by step. Ask if clarifications are
needed. (5 minutes)

Phase 1. Individual work

2. (experience) Ask the participants to respond to the
questions on handout 2.4.7. (IS minutes)

Phase 2. Group work

3. (experience) Divide the participants into four groups
and ask each group to elect a rapporteur. Participants
discuss the individual lists and compile a long list that
represents the group's consensus. They then prepare
their presentations. Circulate from group to group to
check progress. Clarify any concerns the groups may
have while they are working. Be sure to remind them of
the time remaining. (15 minutes)

Phase 3. Reporting and participatory decision making

4. (process) Have each rapporteur report their group's
results to the plenary group. Limit each presentation to
5 minutes. (20 minutes)

5. (process) Compile the lists of the groups' results and
number them from one to 12 (or less after compilation)
on flip charts displayed on the wall. Then distribute
handout 2.4.9 and invite the participants individually to
list the three major responses for each of the four
questions. Then ask the participants their responses (by
number). Tally these on the flip chart. Write the results
on the flip chart. (5 minutes)

6. (process) Discuss the results. Expect controversial re
sults from this exercise. Use this to enrich learning
among the participants. (5 minutes)

7. (generalize) At the end of the exercise provide feedback
on the discussion and summarize the main points. Ask
the participants questions, such as "How did you feel
doing this exercise?" and "What did you learn?"
(5 minutes)
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Research Program Formulation

Day 21Session 4
Instructions to Trainers

Closure (5 minutes)

1. (application) Ask the participants "What might you do
differently in your job as a result of what you have
learned?"

2. Make a transition to the next session.

10:30 - 10:45 Tea/Coffee Break

J41



Day 21Session 4
Instructions to Trainers

DAY TWO Session 4
Summary of Overheads

Objectives of Day Two

1. Explain why evaluating current research results, both
damesUc and external, Is a necessary step In long.term
program planning.

2. stale questions 10 ask when evaluaung research.
~. E:<plaln why analyzing constraints Is a necessary st~p In

long-term program planning.
4. DescrllJe a specltlc technique 10r analyzing constraints

- the "tree of constraints.·
5. explain the visualization technique.
6. explain why determining research objectives and

strategy Is a critical step In long-tenn program planning.
7. Recall a specifIc technlque10r determining research

strategy and ObJectives: the "tree of research obJectives."

2.4.1

Evaluate Research

5o~u~cn:

lunprooucw.
1

.......-,..
I"".-dSjU'lh.,. .....orJdt• .'Itl~

IA..dyfortltehnoIOgytr..nafu >~... ~--- -
R':~"~."O_~

eUENT

2.4.4

Internal reviews take

time and other resources

- plan for them!

2.4.7

/42

Schedule of Day Two

08:30 - o~:oo opening 01 tha Dav's AetlvltlGS
09:00 _ 10:30 Soulon 4. Evaluation of RClsQaret'l

10:45 -13:00 Soulon 5. Constraint AnalysIs

14:00 -15:30 Session 6. identifying Ausnrch ObJoctlv9S
lind Sttahlgy

----,~~---------1
15:45 -16:30 Session 6. (Contlf'luad)
16::10 - 17:00 Feedback on tho Day's Actlvltlos and PAPA

2.4.2

External Research Review

• External research review shoud
emphasize areas where domestic

research is inactive

• Scientists take note of others'

breakthroughs

2.4.5

Evaluation of Research Results

=..... V_...

2.4.8

Objectives of Session 4. Evaluation of
Research

1. Explain Why evaluating current research results,
both domestic and external, is a necessary step
in long-term program planning.

2. State questions to ask when evaluating research.

2.4.3

Uses of an Internal Program Review

• Assess research progress
• Assess research relevance
• Idenfity gaps
• Build consensus on decisions
• Provide information
• Priority-setting forum
• Update scientists and managers
• Identity technologies for dissemination
• Improve communication
• Help in external reviews

2.4.6

Research Evaluation

Summary:

• 10 know what research has been done

• to know what it takes to do research

• to know which research may be accepted

by target groups

2.4.9
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Day 2/Session 4/Handour 1
(2.4.1 )

Handout - Overview of Day Two

Research Program Formulation

Objectives

By the end of the day the participants will be able to do the following:

1. Explain why evaluating current research results, both domestic and external, is a
necessary step in long-term program planning.

2. State questions to ask when evaluating research.
3. Explain why analyzing constraints is a necessary step in long-term program planning.
4. Describe a specific technique for analyzing constraints - the "tree of constraints."
5. Explain the visualization technique.
6. Explain why determining research objectives and strategy is a critical step in long-term

program planning.
7. Recall a specific technique for determining research strategy and objectives: the "tree

of research objectives."

Handouts

2.4.1 Overview
2.4.2 Tentative Schedule
2.4.3 Evaluation of Research (summary of presentation)
2.4.4 Internal Program Review (text)
2.4.5 A Research Program Planning Method (Faba Bean case study)
2.4.6 Exercise 4. Analysis of the Research Evaluation Process
2.4.7 Exercise 4. Worksheet, Phase 1
2.4.8 Exercise 4. Worksheet, Phase 2
2.4.9 Exercise 4. Worksheet, Phase 3
2.5.1 Constraint Analysis (summary of presentation)
2.5.2 Visualization: The Metaplan Method (text)
2.5.3 ZOPP: An Introduction to the Method (text)
2.5.4 Exercise Sa. Constraint Analysis in Maize Research
2.5.5 Exercise Sa. Worksheet
2.5.6 Exercise 5b. Identifying Technical Constraints
2.5.7 Exercise 5b. Worksheet
2.5.8 Tree of Constraints (text)
2.6.1 Identifying Research Objectives and Strategy (summary of presentation)
2.6.2 Exercise 6a. Constructing a Tree of Objectives
2.6.3 Exercise 6b. Constructing a Tree of Objectives (Faba Bean case study)
2.6.4 Exercise 6. Worksheet
2.6.5 A Research Program Planning Method (Faba Bean case study)
2.6.6 Strengths and Weaknesses of Day Two
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Day 2/Session 4/Handout 1
(2.4.1)

2.6.7
2.6.8

144

Guidelines to Provide Feedback on the Workshop
PAPA Form - First Stage
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Day 2/Session 4/Haruiout 2
(2.4.2)

Handout - Tentative Schedule of Day Two

Research Program Formulation

08:30 - 09:00 Opening of the Day's Activities

09:00 - 10:30 Session 4. Evaluation of Research
(Presentation and exercise 4)

10:30 - 10:45 Tea/Coffee Break

10:45 - 13:00 Session 5. Constraint Analysis
(Presentation and exercise 5)

13:00 - 14:00 Lunch

14:00 - 15:30 Session 6. Identifying Research Objectives and Strategy
(Presentation and exercise 6)

15:30 - 15:45 Tea/Coffee Break

15:45 - 16:30 Session 6. (Continued)

16:30 -17:00 Feedback on the Day's Activities and PAPA
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Evaluation of Research
(summary of presentation)

1. To evaluate research, identify domestic research already undertaken to strengthen the
sector. Answer the following questions:

a. What research results have been transferred for which adoption rates remain very
low?

b. What results are ready for distribution?

c. What research results need to be confirmed and validated on-farm and, thereby, need
to be integrated in the technical system of reference intended for researchers operating
in a farming environment?

d. Which research activities are ongoing and promising? What is the term? Are the
allocated resources sufficient to produce viable results?

e. What research activities are unproductive or have very low probability of producing
results? Is it necessary to continue them?

f. In what areas is research absent?

Besides information that is obtainable through this formal procedure, it is always useful
to deliberately make use of indigenous knowledge, as this has stood the test of time.

2. Look for external research results or technologies that address the constraints identified,
concentrating on areas where domestic research has been relatively inactive. Which results
show promise for adaptation by the domestic sector?

3. This review helps communicate new information among members of the program planning
group as well as allows researchers to take an interest in breakthroughs achieved in
disciplines other than their own.

4. Such a review procedure can:

• Assess research progress in relation to goals.

• Assess project relevance and the contributions of individuals to program goals.

• Help identify gaps within research programs.

• Contribute to building consensus around the question of pruning out or strengthening
the weak parts of a program.

• Provide information for annual reports and work plans.

• Provide a forum where scientists and managers can discuss priority research needs.

• Help update staff and management on progress, achievements, and constraints.

• Identify technologies that are ready for dissemination.

• Improve communication among scientists and management.

• Contribute to preparations for external and other reviews.
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The review of available research results ensures that the program will concentrate on those
problems that have not yet been addressed. It also ensures that a realistic idea is developed
regarding how much time and effort is required to study certain problems.

6. A summary of information obtained by answering the above questions will be studied as
an input into the program planning process.

Key references

M-H. Collion and A. Kissi. 1992. A Research Program Planning Method: Illustration from Faba Bean in Mo
rocco. Discussion Paper No. 92-16. The Hague: ISNAR.

P. Goldsworthy and D.P. Gapasin. 1993. Internal Program Review. In Monitoring and Evaluating Agricultural
Research: A Sourcebook, edited by D. Horton et al. Walingford, UK: CAB International.

•
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Peter Goldsworthy
and Dely P. Gapasin

What is an Internal
Program Review?

Internal program reviews are open sessions where research managers and scientists review research
activities, identify achievements and deficiencies, and establish directions for the future. They are usually
annual events at which the research activities of a research institute, program, or station are summarized
and discussed collectively by scientists in order to improve research performance and plan for the future.
Internal program reviews stimulate professional dialogue and build consensus among an organization's
scientists, provide material for annual reports and work plans, and encourage internal critical evaluation
and a sense of accountability.

An internal program review consists of seminars attended by
scientists and research managers, where an organization's research
work is openly reviewed. It is a means of assessing the progress of

research, identifying achievements and deficiencies, improving performance, and planning future
directions.

The Centro Internacional de Mejoramiento de Maiz y Trigo (CIMMYT) held its first in-house
review in 1972. Now all ofthe international agricultural research centers in the CGIAR system have
established some form of internal program review. It is increasingly common for NARS to have
them as well.

An internal program review is often an annual event that forms part of the annual planning and
review cycle. And it is generally an in-house affair in which outsiders are not involved; ideally, it
is an open and frank group discussion.

The internal review is comprehensive; it looks at all parts of the research program and research
support services. In large organizations, separate reviews may be done for different programs or
research units. The review may also separate retrospective review from planning.

Usefulness for NARS An internal program review can be used for a variety of purposes:

• It can assess research progress in relation to goals.
• It can assess project relevance and the contributions of individuals to program goals.
• It can help identify gaps within research programs.
• It can contribute to building consensus around the question of pruning out or strengthening the

weak parts of a program.
• It provides information for annual reports and work plans.
• It provides a forum where scientists and managers can discuss priority research needs.
• It can help update staff and management on progress, achievements, and constraints.
• It can identify technologies that are ready for dissemination.
• It can improve communication among scientists and management.
• It can contribute to preparations for external and other reviews.

In more general terms, internal reviews can also improve communication among an organiza
tion's scientists, giving them a better understanding of the interests and abilities of their colleagues.
And internal reviews can be used to encourage critical assessment and a sense of accountability
among scientists - qualities that are indispensable to an effective research program.

Internal reviews take a great deal of stafftime - in both preparing for the review and participating
in it. In fact, the main cost of an internal review is the staff time required - usually about one week.
But the review cannot be successful unless scientists and managers are be able to dedicate a block
of time exclusively to it, and management must make a commitment to enable them to do this.
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Time constraints may become more ofa problem as the organization grows and programs increase
in size and number, making critical analysis, debate, and planning difficult. One solution is to split
the review into parts, doing much of the initial preparation and review in smaller groups that later
report to a larger assembly. In Brazil, for example, the national programs of Empresa Brasileira de
Pesquisa Agropecuaria (EMBRAPA) became so large that neither the work done during the year
nor proposals for the next year could be effectively reviewed in the annual program meeting. It was
also very costly to bring scientists together from all over the country. To overcome these problems,
reviews were organized on a regional instead of a national basis and were held less often.

Organizing an effective internal review requires that someone be
designated to coordinate and plan the event. The coordinator must
ensure that the agenda reflects the purpose of the review and that

it allows time for discussion as well as presentation. The coordinator must also make sure that there
are capable chairpersons and rapporteurs assigned to each session and that seating arrangements are
comfortable and conducive to interaction among all the participants.

Chairpersons should not attempt to steer the direction ofdiscussions, except to keep them focused
on the topic at hand. Their job is to promote participation by all present and to encourage people to
speak openly and frankly. In addition to competent chairpersons, a productive review requires skilled
and experienced individuals who can lead discussions where critical comments are accompanied
by constructive suggestions. Senior scientists can playa lead role, helping to structure the discussion
and stimulate less-experienced scientists to think about alternative approaches and ideas. Where
there is no established tradition of open critical debate of this kind, there may be few people who
can take on this role. Without good leadership, an internal review may become ritualistic and
contribute little to research management. There is always the danger that it may become an exercise
in show-and-tell with no critical discussion.

Rapporteurs should take notes during the discussions and then compose written summaries of
the discussion sessions and the conclusions reached. This sort of record can be very important in
guiding future research plans.

A balance should be kept in the review between planning future work and reviewing the previous
year's research. It is often useful to have separate discussion sessions on these topics. Here again,
small groups may be useful for discussing issues and problems in depth.

Scientists should be encouraged to present brief summaries of their work - there is often a
tendency to report too much work in too much detail at internal reviews. Presentations should be
kept short and focused on the goals of the work in question, on significant results, and on lessons
learned, rather than on the details of research methodology.

The timing of the review is determined by the seasonal nature of agricultural research and by the
institute's calendar of reporting, planning, and budgeting. If the internal program review includes
field visits to inspect research plots, the timing should then be determined by the agricultural
calendar. However, the preferred time is usually at the end of the annual planning cycle, when results
for the period can be reviewed and plans can be prepared for the coming year. Where this is not a
good time for field visits, seminar sessions with audiovisual support may be used.

One of the benefits of well-organized internal reviews is improved reporting. Internal reviews
encourage researchers to collect, document, and organize their data by enforcing a schedule for
reporting projects in standardized formats. These reports can later be revised for publication in the
institute's annual report, and they are valuable resources for retrospective evaluations, for research
planning, and as a record of what research has been conducted.

Examples India. The technical activities of each All-India Coordinated Re-
search Project (AICRP) are reviewed and planned in annual (some

times biannual) internal meetings called workshops. These monitoring workshops involve
representatives from each of the participating organizations (which may be from all over the
country), the project coordinator, and senior staff from the Indian Council of Agricultural Research
(ICAR), as well as representatives from central and state departments of agriculture.

Discussions focus on a series of progress reports from each participating center, in which
promising technical recommendations and varieties for release are presented. Participants also
discuss and finalize the project's technical program for the next year. This involves discussing
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proposals from participating centers as well as reviewing the trials and experiments to be conducted
at each of the centers. These annual progress reports form the basis for the annual report of the
overall project to the funding agency, and many workshops also produce a report of the meeting
itself.

Some of the problems encountered in the workshops are associated with the number of partici
pants; although only a few staff members from each of the participating centers have an opportunity
to attend, there are often too many for meaningful discussions to take place. There is also limited
monitoring of the implementation of recommendations from previous workshops, and sometimes
there are lapses of several years between workshops.

Bhutan. In Bhutan, the Department of Agriculture organizes two research planning meetings
each year, for summer crops in February and winter crops in August/September. Participants from
research and extension review highlights from the past season and discuss future work plans. One
feature of the meetings is that working groups are formed to review past research in specific
programs, to study and modify recommendations for future trials, to finalize the program for the
next season, and to make recommendations for long-term research. In addition to these discussions
on programs, the meetings are used to refine research management procedures in the department,
allocate research mandates to individual centers, and define the roles and responsibilities ofresearch
coordinators and center directors. An ambitious, and so far successful effort, has been made to edit
and prepare the various program reports during the meeting and to print and distribute the
proceedings to all participants within one month.

Nepal. Also in Asia, the National Agricultural Research and Services Centre in Nepal has issued
guidelines for organizing group meetings. These outline the objectives and required outputs from
internal reviews in specific research areas. They also define standard formats for reporting.

Other centers. Although internal reviews are intended to be in-house, there are cases where it is
useful to involve some outsiders. ISNAR and the International Institute of Tropical Agriculture
(rITA), for example, invite members of their boards of trustees to participate in their internal review,
and while not all international centers agree on this, the consensus seems to be that any constraint
on free discussion due to the board member's presence is more than offset by the benefits of having
a well-informed board. In NARS, representatives of government ministries or members ofgoverning
boards to which the institute may be answerable are less likely to be regarded as members of the
community, and their presence may inhibit frank analysis.

In some organizations (like the Bhutan example given above) and in the Philippines, internal
program reviews have evolved into more open reviews that may include clients of research (such
as extension) and collaborators (such as universities or private companies) in the discussions.
Opening the reviews in this way brings researchers into direct contact with their clients and provides
them with practical, field-oriented feedback that complements the conventional peer reviews of
scientific colleagues. However, the participation of these outsiders may discourage frank and critical
scientific discussion; also, client-oriented reviews of this kind should complement and not replace
internal program reviews.

Key References

Anderson, J.R. (1976) On formalized opinion of peers in
monitoring agricultural research. Review ofMarketing
and Agricultural Economics 44, 119-122.

Bradford, L.P. (1976) Making meetings work: A guide
for leaders and group members. University Associates,
San Diego.

Librero, A.R., Valmayor, R.V. and Perez, M.L. (1987)
Research evaluation systems in agriculture and natural
resources in the Philippines. Philippine Council for
Agriculture, Forestry and Natural Resources Research
and Development, Los Banos, Philippines.
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Essential features and potential usefulness of in-house reviews
in CIMMYT. Examines the relevance of in-house reviews for
evaluating research programs in Australian research organiza
tions.

Provides an overview of group processes and a guide for suc
cessful organization of meetings.

Describes internal review procedures in the Philippines and short
case studies from two agencies.
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Love, A.I. (1991) Internal evaluation: Building organi
zationsfrom within. Sage, London.

Singh, S. (1992) Conduct of workshops. In: Proceedings
of the group discussion on management of change in all
India coordinated crop improvement projects, Hydera
bad, India, 24-26 February 1992. Indian Council of Ag
ricultural Research, New Delhi.
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Describes the importance of in-house evaluation. Internal re
views themselves are not a major focus, but the book is valuable
for its discussion of internal evaluation theory, process, and
methods. One of the very few books on this topic.

Some of the key organizational and management aspects in
volved in the organization of internal workshops for a research
project. Covers planning, participants, sessions, chairing, report
ing, and presentation skills.
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A Research Program Planning Method1

Illustration from the Faba Bean Research Program
in Morocco (Faba Bean case study)

Research results evaluation

This step is aimed at evaluating what research has done so far to address the constraints identified,
and with what success. The evaluation is aimed at answering the following questions:

National research

• Which research activities have very low probability of success, either because of lack of
skills and resources or because of the complexity of the problem?

• Which research activities are ongoing and promising but need more work or on-farm testing
and adapting?

• What is the status of research results? Can they be transferred? If transferred, are they
adopted, and if not, why?

External research

• Among external research results and knowledge, are there any technologies that show
promise for testing and adapting? Is there any information that can be built upon?

This review helps communicate new information among group planning participants. A problem
may be considered solved by researchers because a technology has been developed, but not by
extension workers nor producers because they cannot adopt the technology for a host of reasons.
Interesting external results may also be brought to the attention of researchers during these sessions.
For this reason, it is important to have professionals from external research institutes (in particular
from the Groupe Consultatif de la Recherche Agricole Internationale) participating in the planning
sessions.

Evaluation of research results is presented by the program leader during the first group session snd
discussed. It is then amended by the working group participants whenever they have information
the program leader did not have. The research results for the constraint "orobanche," one of the
main causes of poor faba bean yields, are presented in Box 2. Research results for the sector as a
whole are summarized in a table such as Table 3.

Table 3. Evaluation of Research Results

Constraint: Results Results not Ready for On-farm Ongoing Ongoing No
Orobanche adopted adopted TT testing research unpromising research

Resistant varieties x

Glyphosare x

Other chemicals external x

Other methods x

1 Text extracted from Marie-Helene Collion and Ali Kissi, Discussion Paper 92-16, December 1992.
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Box 2. Orobanche Research Results

Data on the extension of the parasite, its incidence, and the different species of orobanche exist only for one area.

Until now, two research strategies have been pursued to control orobanche: varietal resistance and chemical control.
The only existing chemical is glyphosate, a systemic herbicide. The modes of application (dosages and periods) were
determined on-station in 1978 and tested on-farm in 1980. A dose of 120ml m.a.lha applied in two phases-at the
burgeoning or tubercule stage of orobanche and 14 days later-produces the best results in-station as well as on-farm:
1613 kglha instead of 834 kglha for the control, that is an increase in yields close to 50%.

Unfortunately, the technique has been adopted very little. Many farmers prefer to give up faba bean cultivation rather
than use the product. The main reason appears to be the difficulty of applying the product. In order for it to be
effective, doses and timing vis avis the orobanche cycle must be strictly observed. Farmers need a warning system,
which does not exist at present, to help determine the application time. Product costs as well as its availability are

other factors that probably hinder its use.

Three faba bean lines, tolerant vis avis orobanche have been identified and are presently being tested on-farm. The
yields of these lines on-station in infested soils vary between 1,120 kg/ha and 1,230 kg/ha, while the Aquadulce
variety, which is sensitive to orobanche and the most cultivated in Morocco, yields 440 kg/ha under the same
conditions. These same lines have demonstrated their tolerance in Syria (where they have been identified first) and
in Algeria. However, they have proven to be sensitive to orobanche foelida, present in Tunisia. Whether this
orobanche variety is present in Morocco needs to be confirmed.

Two of these lines have been catalogued. In addition, two lines of horse faba bean (feverolle) have been identified
and have been catalogued.
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Exercise 4. Analysis of research evaluation process
("take three for better reflection")

Phase 1. Individual work (15 minutes)

1. Read handouts 2.4.4 and 2.4.5.

2. Identify three major actions taken by your organization to evaluate research programs and
to identify research results that the client groups can apply.

3. List three strengths of the actions.

4. List three weaknesses.

5. State three suggestions to improve the research evaluation process in your organization.

Phase 2. Group work (15 minutes)

6. Form four groups, each group electing a rapporteur.

7. Discuss individual lists. The rapporteur compiles a long list that represents the group's
consensus. Then the group decides on the following:

a) Three major actions taken by the organizations
b) Three major strengths of these actions
c) Three major weaknesses
d) Three suggestions to improve the research evaluation process

8. The rapporteurs record the groups' results on the flip chart to present to the audience.

Phase 3. Reporting and participatory decision making (35 minutes)

9. Rapporteurs present the groups' results.

10. The trainers invite the group as a whole to decide on the following:

a) Three major actions taken by the organizations
b) Three major strengths of these actions
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c) Three major weaknesses
d) Three suggestions to improve the research evaluation process

11. The trainers present the results of the above phase and make comments.
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Exercise 4. Worksheet

Phase 1. Individual work

1. Identify three major actions taken by your organization to evaluate research programs.

2. List three strengths of these actions.

3. List three weaknesses.

4. State three suggestions to improve the research evaluation process in your organization.
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Exercise 4. Worksheet

Phase 2. Group work

1. Identify three major common actions taken by the research organizations to evaluate
research programs.

2. List three strengths.

3. List three weaknesses.

4. List three suggestions to improve the program evaluation process in research organizations.
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Major Actions

1st

2nd

3rd

Research Pro!iram Formulation

Strengths Weaknesses Suggestions
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DAY TWO

SESSION 5

RATIONALE

OBJECTIVES

PROCEDURE

PRESENTATION

EXERCISE 5A OR 5B

EXERCISE5A

Research Program Formulation

Day 2/Session 5
Instructions to Trainers

Session 5
Constraint Analysis

Instructions to Trainers

10:45 -13:00 Session 5. Constraint Analysis

Participants need to know that constraint analysis produces
another input necessary for determining the research strat
egy and objectives (step 4). They need to see examples of
types of constraints, and learn a technique for breaking down
general, vaguely stated constraints into specific, clearly
stated causes.

By the end of this session, the participants will be able to do
the following:

• Explain why analyzing constraints is a necessary step in
long-term program planning.

• Describe a specific technique for analyzing constraints
the "tree of constraints."

• Explain the visualization technique.

Use overhead 2.5.1 to present the session's objectives.

Training techniques: presentation, 'role play' or 'modified
panel'.

(experience) Distribute handouts 2.5.1, 2.5.2, and 2.5.3.
Give a brief presentation focusing on constraint analysis.
You will find the information in the distributed handouts
very useful. Nine overheads support the presentation: 2.5.2
through 2.5.10. At the end of the presentation be sure to ask
the participants if they have any comments or questions or
if they need clarifications. (15 minutes)

Note: Two exercises are available in this session. Ifyou have
experience with constraint tree analysis, exercise Sa is the
best to use. Ifyou are not experienced in this field, exercise
5b may be easier to handle. In some ofthefollowing sessions
you will use results from this exercise. You should choose
the same (a or b) for those exercises.

Exercise Sa. Constraint analysis in maize research
(l hour 55 minutes)

The objective of this exercise is to begin to construct a tree
of constraints.
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1. Distribute handouts 2.5.4 and 2.5.5. Handout 2.5.4
outlines the exercise. Go over the instructions with
the participants step by step. Ask if clarifications are
needed. (5 minutes)

Note: If the group is composed ofpeople from one country,
a real case could be used.

Phase 1. Preparation for the role-playing exercise

2. Divide the participants into four groups and explain
the objective of this exercise. (5 minutes)

Phase 2. Identifying the key problem

3. (experience) Distribute one card to each participant.
Ask them to respond to the question on their exercise
sheet writing one problem on this card. Collect the
cards. (10 minutes)

4. (experience, process) Read each card and post them
on a board. Tell the participants why you place each
card in a particular place. Count the repeat cards and
put them aside. Discuss the problems and constraints
posted on the board with the participants. (20 minutes)

Phase 3. Role play

5. (experience) Divide all participants into two groups,
based on two of the named constraints. The first
group focuses on one constraint, the second group fo
cuses on another constraint. The groups elaborate fur
ther causes for the assigned constraint and try to
identify progressively more concrete causes while
moving to lower levels in the constraint tree.
(30 minutes)

Phase 4. Presentation and discussion

6. (process) Facilitate the presentations by the rap
porteurs. Limit each presentation to 5 minutes. After
each presentation, briefly comment on the contents of
the presentation. (20 minutes)

7. Facilitate a discussion among the participants. Ask
questions about the results. Emphasize the need to ex
plore constraints and causes by continuing to push fur
ther. Be specific, go deeper than the participants did
themselves. Focus on why, why, why a constraint oc
curs. Only stop further explorations of constraints
when the group agrees that constraints have become
sufficiently concrete to be adressed by future research
projects or other concrete actions. (25 minutes)
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8. (process, generalize) At the end of the exercise pro
vide feedback on the content of the presentations.
Ask the participants questions such as "How did you
feel doing this exercise?" and "What did you learn?"
(5 minutes)

Exercise Sh. Identifying technical constraints
(60 minutes)

1. Distribute handouts 2.5.6, 2.5.7, and 2.5.8. Handout
2.5.6 outlines the exercise. Go over the instructions
with the participants step by step. Ask if clarifications
are needed. (5 minutes)

Phase 1. Group work

2. Divide the participants into four groups and ask each
group to elect a rapporteur.

3. (experience) Groups work on the task and prepare
their presentations. As the groups work circulate from
group to group to check progress. Clarify any con
cerns the groups may have while they are working.
Be sure to remind the groups of the time remaining.
(55 minutes)

Phase 2. Reporting and discussion

4. (process) The rapporteurs present the results of the
groups' discussions to the audience. Facilitate the
presentations. Approximately 5 minutes is available
for each rapporteur to present. (20 minutes)

5. To continue with the modified panel technique, first
allow a short discussion of the results among the rap
porteurs. The discussion should then be opened to the
audience and, finally, the resource persons should pro
vide their views on the results of the exercise.
(30 minutes)

6. (process, generalize) At the end of the exercise pro
vide feedback on the content of the presentations.
Ask the participants questions such as "How did you
feel doing this exercise?" and "What did you learn?"
(5 minutes)

Closure (5 minutes)

1. Ask the participants "What might you do differently
in your job as a result of what you have learned?"

2. Make a transition to the next session.

13:00 - 14:00 Lunch

165



Day 2/Session 5
Tnstructions to Trainers

DAY TWO

Objectives of Session 5. Conslrainl Analysis

Session 5
Summary of Overheads

Slep 3. Analyze Constraints Constraints

• Obstacles to achieving potential

• Destabilizing factors

• Environmental degradation

• Declining potential

3. Explain why analyzing constraints is a necessary
step in longMterm program planning.

4. Describe a specific technique for analYZing
constraints - the "tree of constraints."

5. Explain the visualization technique.

• Production

• Marketing

• Processing

• Handling

2.5.1

Types of Conslraints

• Technical

• Socioeconomic

• Institutional

2.5.4

Five Sleps of Problem Analysis

1. Identify major problems

2. Write statement of core problem

3. Write causeslcomponents of core problem

4. Form cause-effect diagram

5. Verity validity and completeness

2.5.7

Group Visualization Techniques

• Facilitate participation of all

• Ensure no ideas are overlooked

• Focus discussion, prevent circular
arguments

• Obtain consensus

2.5.10

166

2.5.2

Tree of Constraints for Faba Bean

2.5.5

Visualization: Initialing the Conslraint Tree

1. Group members wrlta on a card major probl9ms
eoneemlng subject 01 research.

3. Other cards are arranged as causes/components of
"core problem" (or ot othlJr major problems).

2.5.8

2.5.3

Problem Analysis

• Analyze existing situation

• Identify major problems

• Define core problems

• Visualize cause-effect relationships

2.5.6

Principles of Elaborating Conslrainl Trees

• Causes!components or major problems need to be
more specific than major problem Itsalr

• Causes/components of each following problam
need 10 be more specUic agall1, al1d so on

• Why:, Why? Wny:,

• Constraint Iree helps to link "cora problem" with
very spocl1le. wall do11nod problems

2.5.9
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Constraint Analysis
(summary of presentation)

1. Constraints are obstacles to achieving a potential. They can occur at several stages:
production, marketing, processing, and handling. Constraints may also be destabilizing
factors contributing to environmental degradation. Such constraints cause declining poten
tial.

2. Some constraints are technical; others are socioeconomic or institutional.

3. A tree of constraints represents a hierarchy of cause and effects. It has a central, general
problem in a box at the top level. Boxes on the next level down contain more specific causes
of the general problem. Succeeding levels analyze each cause to more specific factors.

4. The tree of constraints method helps researchers to see instances where socioeconomic or
institutional factors are at the root of a seemingly technical constraint. A technical solution
in such a case is insufficient to overcome the constraint. Policy change is also necessary.

5. Problem analysis follows six steps:

Step 1:

Step 2:
Step 3:
Step 4:

Step 5:

Step 6:

Identify the major problems existing within the stated problem situation (brain
storming).
Write a short statement of the core problem...
Write the causes of the core problem.
Define which lower-level problems may have contributed to each of the
identified causes.
Continue to define lower-level causes until the group agrees that further
refinement is not useful.
Review the diagram as a whole and verify its validity and completeness.

6. This technique requires that the problems are phrased as negative conditions and the causes
of each problem are explored. A problem is not the absence of a solution but the existing
negative condition. The position of the problem on a problem tree does not indicate the
importance of the problem.

7. Visualization techniques are used to build the tree of constraints. This is a group process,
guided by a facilitator.

a. Each group member writes hislher idea of the central constraint, in summary fashion,
on an index card.

b. The facilitator pins the cards on a corkboard.
c. The group discusses each card, then either selects one card to express the central

constraint, or reformulates the constraint on a new card. The selected card (or new card)
is then transferred to the top of another corkboard.
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d. Once the central constraint is agreed upon, the facilitator asks each group member to •
write down a cause for that constraint.

e. The facilitator pins these cards up, grouping them by theme.
f. Participants discuss one group of cards at a time, again, selecting, rejecting, or reformu

lating ideas. The selected cards are transferred to the second corkboard, one level below
the central constraint.

g. Steps d-f are repeated for each card on the second level, proceeding to a third or fourth
level of causes (or beyond), until the group agrees that all causal factors have been
identified.

8. Group visualization techniques help in a number of ways. They facilitate participation of
all group members, ensure that no ideas are forgotten or overlooked, focus the discussion,
and prevent circular arguments. Finally, visualization techniques can help obtain consensus
without more articulate individuals dominating the debate.
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Visualization: The Metaplan Method
(a communication aid)

What do we mean by visualization? For our purposes here, visualization is a supplement to the
written word using optical signs. Visualization is not for individual use, like handwriting, but is
designed for discussion in groups of three to 20 people. The repertoire of optical signs is designed
to improve communication, for example, in the form of one-dimensional scales, two-dimensional
diagrams, tables and matrices, and "problem maps" showing critical relationships and depend
encies. All information and contributions presented by the participants are written in big letters,
graphic symbols, or picture-like representations, easily readable by everyone.

Visualization reduces the danger of "going around in circles." What has been written, that is,
"visibly" dealt with, is not likely to be repeated in the same form and with similar arguments.
Visualization helps people store ideas. Information is always kept accessible. Group members
are relieved of the unnecessary effort to memorize. Their willingness to actively follow the
discussion remains intact throughout the entire meeting. In short, the effective use of visualiza
tion increases people's capacity to absorb information. Experience shows that the eye is a better
recipient and transmitter of information to the brain than the ear. Visualization reduces misun
derstanding. It improves clarification of problems and issues and thereby contributes to a
common understanding and unification among group members.

The number of ideas expressed and understood by a group can be increased by the use of
systematic visualization. For example, participants can write what they have to say on cards,
which are attached to large pinboards. This allows many people to express their opinions
simultaneously. In addition, it allows those to voice their opinions who normally would be
hesitant to speak in front of all group members. The simultaneity of written and verbal messages
enables many participants to communicate at once. There is no slow-down in the flow of ideas,
no worries to keep the order of speakers or topics of an agenda on track. The spontaneity of
contributions is assured by external optical storing. Even people entering the discussion at some
later point are able to gain an immediate view of the major discussion points which they have
missed. Pinboards are the means of storing the contributions optically - a simultaneous record.

DSE. Participatory Approaches for Cooperative Group Events

Foreword

After completing a seminar, training course, or any other type of event, at one time or another
we have all experienced the feeling that the event contributed very little to the solution of the
problems involved in our work, that we were not in a position to contribute to the discussions,
and that we did not acquire any new knowledge. This negative impression may be explained by
the choice of subject, the composition of the group of participants, or by the didactics applied.

Conventional training provides for long lectures with - in most cases -little time reserved for
discussion. And during discussions it always seems to be the same people making the contribu
tions: individuals that seem to show that they know how to speak about a subject. It is rarely
possible, however, to present problems that need to be solved during one's daily work. The
majority of didactic methods do not allow for this kind of active participation in seminars.
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For some years now, efforts have been under way to develop methods that would overcome the e
negative experience of participants in group events. The "Deutsche Stiftung fur internationale
Entwicklung" (DSE), for example, is trying to adapt its methods to the needs of its seminars,
which are designed to facilitate exchanges of experience in the field of development and
advanced professional training.

Due to a number of developments, the Food and Agriculture Development Center (ZEL) of DSE
began working with new seminar approaches, increasing focus on participation by target groups
in the rural development process. A precondition for such involvement was the need to prepare
trainers and participants for a dialogue and to create a favorable situation for participation.
Experience in DSE/ZEL seminars had shown that conventional training was unsatisfactory in
responding to these requirements. Many conventional training methods caused frustration and
ended up in a "blind alley." At the same time, research in psychological science had proved that
participatory approaches to group events mobilized the attention, memory and cooperation of
participants to a much higher level than did conventional training methods.

New didactic methods are needed to constitute the basis of training and the cooperative exchange
of ideas. However, it is necessary to respect essentjal elements of participatory approaches,
particularly the following:

• continuous visualization
• participation by means of questions and answers
• alternation between plenary sessions and group sessions
• ongoing evaluation
• climate which is favorable to participation

Continuous visualization

We know that we can learn better, or at least remember things better if we not only hear
something, but if we also see it, either in written form or as a picture. Normally, one remembers
best if one has done something. Use should be made of all the senses and all the talents.

What we hear - we forget
What we see we remember
What we do - we understand

Traditionally, subject matter is visualized by the trainer on a blackboard. Participatory ap
proaches give participants the opportunity to visualize as well. When it is undertaken by the
moderator or resource person, the participants may add their questions and comments in written
form.

For visualization purposes one can use a standing board (1.20 x 1.50 m is a good size) covered
with polystyrene or any other soft material that is suitable for attaching something with pins or
thumbtacks. Large pieces of packing paper (used for charts) are then placed on top of this.

The advantage this has over the blackboard is that charts may be kept until the end of the event
and that one can always return to the preceding subject. Finally, one can copy the charts (by
hand or typewriter) or take a photograph of them, and provide copies to the participants. Thus,
visualization can at the same time provide a record of the event.
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Visualization offers the following possibilities:

• Visualization by the moderator/resource person, prepared in advance on a chart or on
strips and cards, can be pinned to the board (use strips, cards, etc. cut from white or
colored paper or cardboard).

• Visualization can be used by the moderator to accompany a discussion in a plenary
session (on a chart if the structure of visualization is not of importance; on cards or strips
of paper that are pinned to the board and remain mobile if visualization should be
restructured jointly with the group).

• Visualization of the participants' ideas can be written on cards. The organization of the
cards on the board is done jointly by the moderator and the participants (note: each idea
counts, even if it is repeated).

• Visualization can underline procedures, that is, provide a "barometer of the daily mood,"
the structure of the program, etc.

Above all, visualization should be mobile (fixed by pins) in order to facilitate possible changes;
later, it may be glued in place to transport and preserve the visualized comments.

Visualization thus constitutes an "external memory" in which all the ideas, questions and answers
dealt with during the event are stored. It offers an overview of the entire discussion. All
participants may express their opinion, even if they do not dare to talk extensively in front of
the group.

Note: Visualization should be legible and visible for all participants.

Rules for the collection of ideas on cards and their structuralization (keyword
collection)

• Each participant is given a number of cards (do not distribute too many cards if the group
is large) on which he or she is asked to write the subjects to be discussed: "one card =
one idea!"

• Collect the cards after the participants have finished writing.
• Mix cards and read them to the group by holding them up.
• Group the cards while pinning them on the board according to the structure proposed by

the participants (double cards when they belong to several groups!).
• Separate the different groups of cards to form "clusters" and surround them with lines.
• Find titles for these clusters and, if necessary, find priorities for discussion.
• Ask if anything important for the discussion is missing ("analysis of gaps").
• Discuss/analyze the cluster and add further written cards.
• Other methods of mobile visualization are also available (see above: Visualization offers

the following possibilities).
• Change techniques and methods often to keep the participants from becoming bored.

Note: Prepare everything possible for visualization in advance: charts, strips and cards with
introductions and questions as well as the required materials.

Participation by means of questions and answers

One of the essential elements of effective communication among all persons participating in an
event is equal opportunity to contribute to the discussion. This opportunity is not present if the
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trainer holds long lectures and if the information is presented "one way." Even if the trainer •
permits questions after the lecture or merely proposes the topics to be discussed, the trainer
always is the one to take the initiative. The participants or learners do not have a chance to act.

A moderator can encourage communication between the participants and resource persons or
among the participants by asking questions. Through these questions experience and basic
knowledge are mobilized. Thus the team can better identify knowledge requirements on the one
hand and can promote the exchange of experiences among the participants on the other.
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zOPP - An introduction to the method
1

1. INTRODUCTION

1. The ZOPP planning method was officially introduced at the GTZ in 1983. It is applied in
planning all project preparation and implementation phases.

Since 1986 the German Federal Ministry for Economic Cooperation has also made the use
of ZOPP compulsory in project planning. ZOPP ensures a consistent train of thought and
procedure, and uniform understanding of the terms used. It thus facilitates communication
and cooperation between all parties involved. This does not mean, however, that ZOPP has
to be applied in a stereotyped manner in all its steps. The amount of information available,
the task to be tackled and the number of persons participating in ZOPP will determine how
comprehensively the planning steps can be implemented in each case. To apply the method
flexibly, the basic elements of ZOPP must be mastered.

2. ZOPP consists of inter-supportive elements:

• The method, which is explained in this brochure and is the guideline for work in the
planning group.

• The team approach and the framework for studying interdisciplinary problems and the
participation of important interest groups and target groups.

• Visualization, which means that the contributions of the planning team and the results
of discussions are recorded on cards.

• The rules of application, which in the project preparation phase determine the timing,
participation, and pu~ose of the ZOPP workshops. The rules are laid down in the GTZ
Organization Manual.

• Project management, which is based on ZOPP and has the task of turning planning into
. I' k 3practlca project war .

The ZOPP method draws on the knowledge, ideas, and experience contributed by the team
members. ZOPP is to improve the quality of planning, which in turn determines the benefit
for the decision-makers and practical project work. In the final instance, the benefit obtained
must justify the planning effort made.

3. ZOPP is based on a few very simple underlying principles:

• Cooperation between the project staff and the partner organizations is smoother and more
productive if all involved have jointly agreed on their objectives and have expressed them
clearly.

1 Extracted from GTZ 1987. ZOPP an Introduction to the Method. Eschbom: Deutsch Gesellschaft fijr Technische
Zusammenar beit GmbH.

2 Cf. Organization Manual Section 4211.
3 Cf. GTZ Project Managemenr-a guide for implementaion in project countries. Management von GTZ-Projekten Ein

Leiftfaden fUr die Durchfiihrung im Partnerland.
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• In development cooperation we try to solve or alleviate problems by tackling them at
their roots - their cause. We therefore analyze the problems and their causes and
effects. We then deduce feasible and expedient objectives from them.

• Problems and their causes do not exist in isolation, but are intimately linked with people,
groups, or organizations. Therefore we can only talk about problems if we have a
comprehensive picture of and insight into the interest groups, individuals, and
institutions involved.
The analysis thus attempts to extract typical perspectives of a situation which in reality
is very complex. These characteristics then become tangible and can be analyzed and
worked on by the planning groups. In the interests of the target groups and project
personnel, a conscious and pragmatic effort is made to simplify methods, as complex
methods are often not applicable in practical project planning.

4. During the analysis phase, work results are recorded in the following documents:

• participation review (Step l)
• problem tree (Steps 2 and 3)
• objectives tree, indicating potential alternative solutions (Steps 4 and 5)

The steps of analysis are followed by planning steps in the narrower sense, using a project
planning matrix, which contains the overall basic structure of a logical and feasible project
(Steps 6 to 12).

The ZOPP documents become more detailed in the consecutive stages called ZOPP 1 to 5,
(see section III). The overall planning horizon should be a reasonable time span, more or
less covering the entire promotion period. The project planning matrix should encompass
the promotion phase under review.

5. This brochure gives back-up material for ZOPP introductory courses. It can also be used as
handbook to study the method - nevertheless, participation in aZOPP basic training course
is a must.
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II. ZOPP IN STEPS

Step 1: PARTICIPATION ANAL YSIS - Analysis of the project target group and
all other persons, institutions, etc. involved in the project

Procedure:

1.1 Write down unsystematically the names of all interest groups, institutions, projects,
etc. which are located in the region, hold an influential position or may be affected by
the problems. Indicate all external influences and interests of all parties involved.

1.2 Scan the groups and persons listed to determine whether they consist of homogeneous
units or if sub-groups, sections, or sub-units with specific problems or interests can be
identified and listed separately.

1.3 The planning team decides on the criteria for analysis of all groups, institutions, etc.

1.4 When classifying into interest groups, participants, etc. always proceed in steps, in the
following order:

• collect,
• classify,
• describe,
• analyze,
• evaluate.

1.5 Divide the interest groups and institutions into participants and non-participants.
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1.6 If the planning team feels it is expedient the groups involved can also be divided as
follows:

Groups involved

Active Beneficiaries Affected

Potential
supporters

Potential
opponents

1.7 The planning team discusses whose interests and views are to be given priority when
analyzing the problems. This leads to the second step and the question: "What is the
core problem?"

1.8 Separate in-depth analysis can be made of the internal situation in the institutions or
interest groups and their relations with each other.
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Step 2: PROBLEM ANALYSIS -Identifying the core problem

Procedure:

2.1 Each member of the planning team first writes just one problem which he/she deems to
be the core problem. Note:
• The problems are expressed as a negative state
• The core problem must pertinently describe the central point of the overall problem

atic condition.
• The core problem does not automatically tum into the later project purpose.

2.2 A brief substantiation is then given for each proposed core problem. In the following
discussion we try to agree on what is the core problem. The prevailing theme is always
the interests and problems of the persons, groups and institutions involved.

2.3 If agreement cannot be reached directly, try the following:
• Arrange the proposed core problems above and below each other into causes and

effects.
• Try again to agree on the core problem on the basis of the overview achieved in this

way.

2.4 If still no consensus is achieved,
• Try brain-storming, role playing, or other decision-making aids.
• Select the best decision, e.g., by awarding points to determine the preferential

solution.
• Decide temporarily on one or several core problems. Continue work but return to

discuss the core problem.
Wherever possible avoid resorting to formal voting to obtain a majority decision.

2.5 To prepare the next step - the analysis of causes and effects of the core problem - it
is expedient to list the problems for each institution and interest group. These problem
lists can be prepared in advance by specialists or during the ZOPP workshop by
sub-groups, although it must be guaranteed that they are later discussed and arranged
into a problem tree around a core problem.
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Step 3: PROBLEM ANALYSIS - Analyzing the causes and effects of the
coreproblem

Procedure:

3.1 The substantial and direct causes of the core problem are placed parallel to each other
under the core problem.

causes

1

3.2 The substantial and direct effects of the core problem are placed parallel to each other
above the core problem.

effects
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3.3 Causes and effects are further developed along the same principle so that multilevel
causal links and branches are created.

3.4 The problem analysis can be concluded when the planning team is convinced that the
essential information has been used to build up a causal network explaining the main
cause-effect relationships characterizing the problem situation being analyzed.
Problems can be placed in different cause-effect relationships, depending on the cultural
view under which they are considered; to ensure sustainability of the project impacts it
is essential to incorporate the cultural backgrounds of all project partners.

3.5 If possible, add indicators to exactly describe the problems.
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Step 4: OBJECTIVES ANALYSIS - The hierarchy of problems (problem tree) is •
transformed into a hierarchy of objectives (objectives tree) and the set
objectives are analyzed.

Procedure:

4.1 Working from the top downwards we reword all problems turning them into objectives.
• Problems worded as a negative condition are re-phrased to become a positive condition

to be achieved in the future (= objective).
• The core problem is transformed into an objective like the others and no longer

accentuated.

4.2 Points to check when rewording the problems to make them objectives:
• Difficulties in rewording indicate deficiencies in the analysis of problems; in this case

return to discuss the problem ("What did we really mean to say?").
• Check whether rewording will lead to practically insensitive or ethically questionable

statements; in this case write a replacement objective or transfer the problem unchanged.
• Are the contents set down in the objective sufficient to achieve the next highest

objective?

4.3 Ensure that cause-effect relationships have become ends-means relationships.
"If cause A, then effect B"
"means X in order to achieve end Y."
Caution: every cause-effect relationship does not automatically become a means-end
relationship.

4.4 The objectives tree should be drawn up as an independent, separate overview.

180 Research Program Formulation



Day 21Session 5/Handout 3
(2.5.3)

Step 5: DISCUSSION OF ALTERNA TlVES -Identifying potential alternative
solutions

Procedure:

5.1 Related means-end branches in the objectives tree are identified. (We draw a pencil
circle around the means-end branches. The circles can overlap.) These means-end
branches constitute the alternative solutions.

5.2 The alternatives are marked (with numbers or labeled with descriptors, e.g., "production
approach," "income approach," "training approach," etc.).

5.3 The chief criterion when evaluating and selecting alternatives is whether the project is
expedient and realistic. The following aspects can be significant:
• development-policy priorities
• specific conditions in the project country
• suitability of the alternative solution for the technical cooperation scheme (in contrast

to financial cooperation or other instruments of development cooperation)

• funding available
• GTZ's experience in this region or sector
• available manpower
• complementary or competitive activities of other donors
• The choice among alternatives can be supported by:
• cost benefit analyses of alternatives prepared in the scope of appraisal reports and

feasibility studies
• additional analysis steps, for example, analysis of interest groups and target groups
• group discussions and management decisions

5.4 • Even when there are no viable alternative solutions, we should nevertheless take
the alternative approaches into account for options at the implementation stage.
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Exercise 5a. Constraint analysis in maize research
(role play)

Phase 1. Preparation for the role-play exercise (5 minutes)

1. Form four groups.

2. Imagine that you are a team planning maize research in an imaginary country in Southern
Africa (one country, not a set of countries).

3. You are going to do a constraint analysis and you need to report to the vice-minister of
agriculture.

Phase 2. Identifying the key problem (30 minutes)

4. Respond to the following question on a card:

• What is the key problem in the maize sector in the imaginary country ofSouthern Africa?
• Write only one problem on the card.

5. The trainer reads the cards and posts them on a board, explaining why he places the cards
in a particular place. The trainer counts the repeat cards and puts them aside.

6. When all cards are posted, the trainer goes over the cards and discusses the problems and
constraints.

7. The central problem is now identified. This can be a problem as already expressed on one
of the cards or it can be a synthesis of the problems mentioned during the discussion.

8. The other constraints that contribute to the central problem are arranged below the central
problem to express the cause-effect relationship.

Phase 3. Role play (30 minutes)

9. The trainer divides all participants into two groups.

10. The first group focuses on one constraint, such as low production. The second group focuses
on another constraint, such as low producer prices/post harvest.
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I I. Elaborate further causes for the assigned constraint and try to identify progressively more •
concrete causes while moving to lower levels in the constraint tree.

Phase 4. Presentations and discussion (50 minutes)

12. The rapporteurs of the two groups present the results to the audience. After each presentation,
the trainers briefly comment on the contents of the presentation.

13. The trainer facilitates a discussion among the participants.
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Exercise 5b. Identifying technical constraints
(modified panel technique)

Phase 1. Group work (55 minutes)

1. Form four groups.

2. Each group elects a rapporteur.

3. All four groups use the attached worksheet (handout 2.5.7) to do the following:

a. Analyze the tree of constraints in the case study by Collion and Kissi, Faba Bean in
Morocco (handout 2.5.8) and answer the following questions.
• What are the reasons for low plant density in the Saiss region?
• For the declining yields in the Saiss region, can you think of other causes?
• Suggest possible causes for the declining yields in the Pre-rif region.

b. Identify the technical constraints to glyphosate adoption.
4. Rapporteurs write the groups' results on flip charts.

Phase 2. Reporting and discussion (55 minutes)

5. The rapporteurs present the results of the groups' discussions to the audience. Each has
5 minutes to report. (20 minutes)

6. First the results are discussed among the rapporteurs. Then the discussion is opened to the
audience. Finally, the resource persons provide their views on the results of the exercise.
(35 minutes)
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Exercise 5b. Worksheet

Remember that the substantial and direct causes of the core problem are placed parallel to
each other underneath the core problem.

causes

• What are the reasons for low plant density in the Saiss region?

• For the declining yields in the Saiss region, can you think of other causes?

• Suggest possible causes for the declining yields in the Pre-rif region.
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• Summary of technical constraints to glyphosate adoption:
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DAY TWO

RATIONALE

OBJECTIVES

PROCEDURE

PRESENTATION

EXERCISE A OR B

EXERCISE 6A

Research Program Formulation

Day 2/Session 6
Instructions to Trainers

Session 6
Identifying Research Objectives
and Strategy

Instructions to Trainers

14:00 -15:30 Session 6. Identifying Research Objectives
and Strategy

15:30 -15:45 Tea/Coffee Break

15:45 -16:30 Session 6. (Continued)

Identifying research objectives and strategy is a decision
point that receives inputs from the previous three steps.

By the end ofthis session, the participants will be able to do
the following:

• Explain why determining research objectives and strat
egy is a critical step in long-term program planning.

• Recall a specific technique for determining research strat-
egy and objectives: the "tree of research objectives."

Use overhead 2.6.1 to present the session's objectives.

Training techniques: presentation, group exercise.

(experience) Give a brief presentation focusing on identify
ing research objectives and strategy. You will find the
information in handout 2.6.1 very useful. Ten overheads
support the presentation: 2.6.2 through 2.6.11. At the end of
the presentation distribute handout 2.6.1 and be sure to ask
the participants if they have any comments or questions, or
if they need clarifications. (15 minutes)

Note: Two exercises are available in this session. If you
chose exercise 5a in Session 5, it is best to use exercise 6a
here. Ifyou chose exercise 5b, it is better to use exercise 6b.

Exercise 6a. Constructing a tree of objectives
(1 hour 55 minutes)

1. Distribute handouts 2.6.2 and 2.6.4. Handout 2.6.2
gives clear instructions for the exercise. Go over the
instructions with the participants step by step. Ask if
clarifications are needed. (5 minutes)

2. Divide the participants into four groups. Ask each
group to elect a rapporteur.
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Phase 1. Group work

3. (experience) Groups further construct the tree of con
straints and then construct a tree of objectives. Circu
late from group to group to check the progress of the
groups. Clarify any concerns the groups may have
while they are working. Be sure to remind the groups
of the time remaining. (60 minutes)

Phase 2. Presentation and discussion

EXERCISE 68

CLOSURE

4. (process) Facilitate the presentations by the rap
porteurs. Introduce a brief discussion after presenta
tions. Approximately 10 minutes are available for
each group report. (40 minutes)

5. (process, generalize) At the end of the exercise, pro
vide feedback on the content of the presentations.
Also, ask the participants questions such as "How did
you feel doing this exercise?" (10 minutes)

Exercise 6b. Constructing a tree ofobjectives (Faba Bean
case study) (1 hour 55 minutes)

1. Distribute handouts 2.6.3.2.6.4, and 2.6.5. Handout
2.6.3 gives clear instructions for the exercise. Go over
the instructions with the participants step by step. Ask
if clarifications are needed. (5 minutes)

2. Divide the participants into four groups and ask each
group to elect a rapporteur.

Phase I. Group work

3. (experience) Groups construct a tree of objectives. As
the groups work circulate from group to group to
check progress. Clarify any concerns they may have
while they are working. Be sure to remind the groups
of the time remaining. (60 minutes)

Phase 2. Presentation and discussion

4. (process) Facilitate the presentations by the rap
porteur for each group. Introduce a brief discussion
after all presentations. Approximately 10 minutes are
available for each group report. (40 minutes)

5. (process, generalize) At the end of the exercise, pro
vide feedback on the content of the presentations.
Also, ask the participants questions such as "How did
you feel doing this exercise?" (10 minutes)

Closure (5 minutes)

1. (application) Ask the participants to tell one of their
neighbors two things they might do differently in
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OBJECTIVES

PROCEDURE

PAPA

Research Program Formulation

Day 2/Session 6
Instructions to Trainers

their job as a result of what they learned in this exer
cise. Choose some volunteers to give samples.

2. Make a transition to the next session.

16:30 - 17:00 Feedback on the Day's Activities and
PAPA

By the end of this session participants will be able to do the
following:

• Provide feedback on the day's activities.

• Consider possible actions they would like to implement
in their own organizations.

Training technique: individual exercise.

Highlight positive and negative points of the day. Note areas
that may need additional attention in the workshop. Partici
pants can describe some strengths and weaknesses of this
day on handout 2.6.6 and use handout 2.6.7 to facilitate their
task. (15 minutes)

(application) Ask the participants to take some time to jot
down some "action ideas" they may have for themselves as
a result oftoday's activities. They can use handout 2.6.8. (15
minutes)
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Day 2/Session 6
Instructions to Trainers

DAY TWO Session 6
Summary of Overheads

Objecti~es of Session 6. Identifying Research
Objectives and Strategy

6. Explain why determining research objectives and
strategy is a critical step in lon9~lerm program
planning.

7. Recall a specific tecllnique for determining
research strategy and objectives: the "tree of
research objectives."

2.6.1

Tree of Objectives for Faba Bean

2.6.4

2.6.7

Determine Research Objectives & Strategy

2.6.2

Overall Research Program Objective

• corresponds with "core prOblem"

• incorporates development objectives

• guides next stages

• project identification
• priority setting

2.6.5

Identify Strategies

Based on:

Ik1 feasibility of research

ij;'J probability of results

ij;'J probability of adoption

2.6.8

Input in Identifying Research Objectives
and Strategies

Identified Development Res9arc:h
constraints objectives evaluation

Overall
program X X
objectives

Specific
X Xresearch

objectives

-_._.,..

2.6.3

Detailed Research Otljective

• corresponds with specific constraints

• starting point for project identification

• considers research strategy

2.6.6

To Identify Research Objeclives:

• The constraint has to be amenable to
technological solutions

• Definition of what a research program may
handle changes from case to case (e.g. varietal
improvement on policy research)

2.6.9

Importance of Non-Technical Constraints

/
affect type of

objective to be
adopted

2.6.10

196

additional "support"
may be needed for ready

technical solutions

Constraints that Are Not Amenable to
Technological Solutions?

• Define development objectives and Msupport" actions
(NO reSI!!.,eh projl!!ets)

• Suggested support aetions will be eommunicated
to relevant institutions

• Communicating support IIctiol1s helps to integrate
research in overall development policies and allows
other partners to benefit from analysis

2.6.11
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Day 2/Session 6/Handout 1
(2.6.1)

Identifying Research Objectives and Strategy
(summary of presentation)

1. The "identifying research objectives and strategy" step is a decision point that receives input
from the first three steps. For the definitions of the overall program objective the constraint
tree and the development objectives are the principal inputs. For the definitions of research
objectives the constraint tree and the research evaluations are the principal input.

2. The tree of research objectives generally corresponds to the tree of constraints, but it is not
a mechanical transposition of it. Some constraints are not researchable (e.g., institutional
and socioeconomic constraints). Participants have to build upon their knowledge, experi
ence, and creativity to identify achievable research that can alleviate a constraint and can be
used.

3. Structure is again hierarchical, with subordinate levels representing enabling objectives that
must be achieved before higher level objectives can be met. The overall objective guides
two of the following steps. In the project identification it indicates which issues have to be
taken into account (e.g., equity or sustainability). In the priority-setting step it indicates
which benefits the program tries to maximize through the research projects. The specific
research objectives are the concrete starting point for identifying projects and reflect the
appropriateness of different research strategies.

4. Some constraints can be attacked in more than one way. Program planning group members
identify feasible strategies, based on three criteria: feasibility of conducting research
(availability of scientific expertise and special equipment), probability of achieving results,
and probability that results will be adopted. Group members must weed out research paths
that are theoretically possible but for various reasons impractical.

5. Non-technical constraints should be taken into account in two ways:

a. in the formulation of the research objectives, because socioeconomic and institutional
constraints will likely affect the type of technologies that can be adopted;

b. in recommendations to policymakers (step 8), because technical solutions may already
exist and policy measures may be needed for their adoption.
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Day 2/Session 6/Handout 2
(2.6.2)

Exercise 6a. Constructing a tree of objectives
(group exercise)

Phase 1. Group work (60 minutes)

1. Form four groups.

2. Each group elects a rapporteur.

3. Task 1

Take a major constraint identified in the previous exercise, such as "drought reduces maize
yields", and further construct the tree of constraints.

Task 2

Define the objective tree corresponding to the constraint tree.

Within the objective tree, define which items are research objectives and which items have
to be treated by parties other than the research program.

Phase 2. Presentation and discussion (40 minutes)

4. Rapporteurs record responses made by their group members and present the results of the
groups' discussions to the audience, using visualization cards.
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Day 2/Session 6/Handout 3
(2.6.3)

Exercise 6b. Constructing a tree of objectives
(Faba Bean case study) (group exercise)

Phase 1. Group work (60 minutes)

1. Form four groups.

2. Each group elects a rapporteur.

3. Major task: Given the objective to "control orobanche" (handout 2.6.5) each group
constructs a tree of subordinate (enabling) objectives.

Phase 2. Presentation and discussion (40 minutes)

4. Rapporteurs record responses made by their group members and present the results of the
groups' discussions to the audience
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Exercise 6. Worksheet

Day 2/Session 6/handout 4
(2.6.4)
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Day 2/Session 6/Handout 5
(2.6.5)

A Research Program Planning Method1

Illustration from the Faba Bean Research Program
in Morocco (Faba Bean case study)

Determination ofresearch objectives and strategy

After the first group planning session, the researchers from the program got together to build
upon the information generated during the workshop. Based on development objectives and the
potentiality for profitability increases (step I), the constraints that impede the realization of the
potential (step 2), and the state of the art of research (step 3), they determined their research
objectives and strategy using the construction of a flow chart of objectives.

The flow chart of objectives corresponds to the flow chart of constraints. The structure is again
hierarchical, with subordinate levels representing enabling objectives that must be achieved
before higher level objectives can be met. However, the flow chart of objectives is not a
mechanistic positive translation of the negative statements of the flow chart of constraints. Some
constraints cannot be researched, or they may already have technical solutions. Such constraints
may require a change in policy. Others have found a solution outside the country, and there is a
possibility of borrowing and adapting the technology - quite a different research objective than
if no information exists.

A research strategy needs to be specified, that is, the path(s) to choose when there are several
research paths to address a constraint. The choice of a research strategy or research path will be
based on the following criteria: 1) technical complexity of the path and the probability of
obtaining results, which depends on the extent to which some research results already exists; 2)
the availability of resources to conduct the type of research, and 3) probability of adoption of
results.

Figure 2 presents the flow chart of objectives; Box 3 presents the research strategy for orobanche.

I Text extracted from Marie-Helene eollion and Ali Kissi, discussion paper 92-16, December 1992.
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Day 2/Session 6/Handout 5
(2.6.5)

Box 3. Research strategy to control orobanche

The two research paths followed up to this point need to be continued. In addition, other research paths deserve
to be investigated: biological control and control through agronomic practices. Solarization, being technically
unfeasible and too costly, will not be considered.

The basic idea behind the pursuit of several research paths is that orobanche is probably not controllable through
one technique alone. It will probably require a combination of techniques: tolerant varieties, chemical control,
and agronomic practices. Biological control, though probably difficult to achieve, should not be discarded a
priori.

Generation ofinformation. To advance in all of these paths, resistance mechanisms need to be better understood.

Chemical control. Glyphosate should be further tested on-farm, to evaluate its cost-effectiveness and determine
if other factors, not present on-station, intervene. If its cost-effectiveness is confirmed, measures to encourage
its adoption need to be determined. At the same time, other herbicides need to be investigated.

Varietal resistance. Selection work should be continued using the tolerant lines already identified and
researching others. Tolerant lines already identified need to be confirmed on-farm and resistance to pests and
diseases incorporated. The resistance identified in small faba bean should be incorporated into faba bean
varieties.

Agronomic practices. To what extent does fertilization, crop rotation types, seeding periods and soil preparation
techniques influence the level of infestation and its impact on yields?

Biological control. Biological control requires knowledge of the host-parasite relationships and presupposes
the identification of biological factors expected to control infestation.
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• Please list what you consider to be three strengths of day two

1.

2.

3.

• Please list what you consider to be three weaknesses of day two

1.

2.

3.

Research Program Formulation

Day 2/Session 6/Handout6
(2.6.6)

209



Day 2/Session 6/Handout 6
(2.6.6)

• Please write down any suggestions for improvement you may have
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Day 2/Session 6/Handout 7
(2.6.7)

Guidelines to Provide Feedback on the Workshop

1. The Module

Content

• usefulness/relevance

• amount of information

Structure

• sequence
• duration
• balance between trainers' and trainees' participation

• instruction to trainers

• visual aids

• handouts
• extra readings

• PAPA
• evaluation

2. Process: training techniques and direction

• usefulness/relevance/effectiveness

• group interaction
• clarity of questions/exercises instructions

• opening and closure of the days

3. Trainers', facilitators', and trainees' performance

• presentation/communication skills
• interaction/effective participation
• punctuality/interest/commitment/willingness to facilitate learning/willingness to

participate

• other attitudes

4. Logistical support

• organization
• accuracy
• punctuality
• willingness to assist participantsservices provided in general
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Day 2/Sess;on 6/Handout 7
(2.6.7)

5. Workshop environment

• physical (training facilities, training material, hotel facilities in general)
• psychological (personal feelings such as self-motivation, interest, satisfaction, self

achievement) social (development of friendships, relaxed, comfortable among partici
pants, etc.)

6. Workshop results/outputs

• personal and professional assessment
• recommendations

7. General comments
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Day 2/Session 6/Handout 8
(2.6.8)

PAPA - FIRST STAGE

Ideas for action items

Date

Workshop title: SADC/ESAMIJISNAR Workshop on Research Program Formulation

Date/Venue

Name

Organization

Ideas I would like to try when I return to work at my research institute, based on what I learned
in this training workshop.

Note: You can use the workshop objectives, what you learn during the workshop, handouts, conversations with

participants and trainers, etc., to come up with ideas.
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Day 3/Overview

Research Program Formulation

DAY THREE - Overview

Objectives

By the end of the day the participants will be able to do the following:

1. Explain why translating research objectives into clearly defined projects is a necessary
step in long-term program planning.

2. Describe some of the criteria for grouping experiments and studies into projects.
3. Recall that, at this stage of planning, projects are only identified with their major

objectives and human resources requirements.
4. Explain why formal priority-setting methods are necessary.
5. Understand that a formal priority-setting process does not substitute personal judgment,

knowledge, and experience.
6. Understand the modified "Benefit/Cost Approach."
7. Identify key principles that should guide any priority-setting process
8. Describe the steps in priority setting.
9. Identify methods in priority setting.

Handouts

3.7.1
3.7.2
3.7.3
3.7.4
3.7.5
3.7.6
3.7.7
3.7.8
3.7.9
3.8.1
3.8.2
3.8.3
3.8.4
3.8.5
3.8.6
3.8.7
3.8.8
3.8.9
3.8.10
3.9.1
3.9.2
3.9.3

Overview
Tentative Schedule
Project Identification (summary of presentation)
Alternative Orobanche Control Methods, Zone Saiss (text)
Research Projects in Forestry-Related Research: An Example (text)
Exercise 7a. Identifying Projects
Exercise 7a. Worksheets
Exercise 7b. Identifying Projects
Exercise 7b. Worksheet
Priority Setting in Program Formulation (summary of presentation)
Approach to Priority Setting (text)
Exercise 8a. Case Study on Project Priority Setting
Exercise 8a. Worksheet
Exercise 8a. Worksheets
Exercise 8b. Priority-setting Analysis
Exercise 8b. Question Sheet 1
Exercise 8b. Question Sheet 2
Exercise 8b. Question Sheet 3
Exercise 8b. Question Sheet 4
Priority Setting: Approach and Methodologies (summary of presentation)
Exercise 9. Priority Setting as a Practical Tool for Research Management
Exercise 9. Worksheet
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Day 3/0verview

3.9.4 Priority Setting as a Practical Tool for Research Management (text)
3.9.5 Strengths and Weaknesses of Day Three
3.9.6 Guidelines to Provide Feedback on the Workshop
3.9.7 PAPA Form - First Stage
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DAY THREE - Tentative Schedule

08:30 - 09:00 Opening of the Day's Activities

09:00 - 10:30 Session 7. Project Identification
(Presentation and exercise 7)

10:30 - 10:45 Tea/Coffee Break

10:45 - 11: 15 Session 7. (Continued)

11 :15 - 13:00 Session S. Priority Setting in Program Formulation
(Presentation and exercise 8)

13:00 - 14:00 Lunch

14:00 -15:30 Session 9. Priority Setting: Approach and Methodologies
(Presentation and exercise 9)

15:30 - 15:45 Tea/Coffee Break

15:45 - 16:30 Session 9. (Continued)

16:30 - 17:00 Feedback on the Day's Activities and PAPA

Research Program Formulation

Day 3/0verview
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Research Program Formulation

DAY THREE - Checklist for Trainers

Handouts to be distributed

3.7.1 Overview
3.7.2 Tentative Schedule
3.7.3 Project Identification (summary of presentation)
3.7.4 Alternative Orobanche Control Methods, Zone Saiss (text)
3.7.5 Research Projects in Forestry-Related Research: an Example (text)
3.7.6 Exercise 7a. Identifying Projects
3.7.7 Exercise 7a. Worksheet
3.7.8 Exercise 7b. Identifying Projects
3.7.9 Exercise 7b. Worksheet
3.8.1 Priority Setting in Program Formulation (summary of presentation)
3.8.2 Approach to Priority Setting (text)
3.8.3 Exercise 8a. Case Study on Project Priority Setting
3.8.4 Exercise 8a. Worksheet
3.8.5 Exercise 8a. Worksheets
3.8.6 Exercise 8b. Priority-setting Analysis
3.8.7 Exercise 8b. Question Sheet 1
3.8.8 Exercise 8b. Question Sheet 2
3.8.9 Exercise 8b. Question Sheet 3
3.8.10 Exercise 8b. Question Sheet 4
3.9.1 Priority Setting: Approach and Methodologies (summary of presentation)
3.9.2 Exercise 9. Priority Setting as a Practical Tool for Research Management
3.9.3 Exercise 9. Worksheet
3.9.4 Priority Setting as a Practical Tool for Research Management (text)
3.9.5 Strengths and Weaknesses of Day Three
3.9.6 Guidelines to Provide Feedback on the Workshop
3.9.7 PAPA Form - First Stage

Overheads

Day 3/Overview

Yes No
./ ./

0 0
0 D
0 D
0 D
0 D
0 D
D D
0 0
0 0
0 0
0 0
D 0
0 0
0 0
D 0
D 0
0 0
0 D
0 0
D 0
0 0
D D
D 0
0 D
0 0
0 0

3.7.1
3.7.2
3.7.3
3.7.4

Objectives of Day Three
Schedule of Day Three
Objectives of Session 7. Project Identification
Step 5. Identify Projects

o
o
o
o

o
o
o
o
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Day 3/Overview

Yes No
./ ./

3.7.5 Project 0 0
3.7.6 Identify for Each Project 0 0
3.7.7 Project Title: Alternative Orobanche Control Methods, Zone Saiss 0 0
3.7.8 To Estimate Project Cost 0 0
3.7.9 Size and Duration of Project Depend on 0 0
3.8.1 Objectives of Session 8. Priority Setting in Program Formulation 0 0
3.8.2 Priority Setting in Program Formulation 0 0
3.8.3 Definitions of Priority Setting 0 0
3.8.4 Why Set Priorities? 0 0
3.8.5 Priority Setting: A Structured Analysis D D
3.8.6 Why Use Structured Methods? 0 0
3.8.7 Why Use Structured Methods? 0 D
3.8.8 However D D
3.8.9 A Priority-Setting Approach to Select Most Urgent Research Projects D D
3.8.10 Estimating Benefits of Research Projects D D
3.8.11 How to Estimate "C"? D D
3.8.12 How to Estimate "B"? D D
3.8.13 Further Concerns D D
3.8.14 Estimating "V" D D
3.8.15 Estimating "P" D D
3.8.16 Estimating "s" (chance of success) D D
3.8.17 Estimating "A" (expected rate of adoption) D D
3.8.18 Estimating "Q" D D
3.8.19 Rank Order of Projects D D
3.9.1 Objectives of Session 9. Priority Setting: Approaches and Methodologies D D
3.9.2 Principles of Priority Setting D D
3.9.3 Strategic Priority-Setting Principles D D
3.9.4 Principle 1: Identify Research Objectives D D
3.9.5 Principle 2: Separate the Issues D D
3.9.6 Principle 3: Measure Economic Value D D
3.9.7 Principle 4: Select Appropriate Levels of Detail for Analysis D D
3.9.8 Principle 5: Translate Results into Decisions 0 D
3.9.9 Key Conclusions D D
3.9.10 Six Steps in Priority Settings D D
3.9.11 Priority-Setting Methods 0 D
3.9.12 Checklist Method D D
3.9.13 Congruence Analysis D D
3.9.14 Scoring Model D D
3.9.15 Cost-Benefit Analysis D D
3.9.16 Differences Between Methods D D
3.9.17 No Right or Wrong Tool 0 0
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Day 3/Ove/1!iew

Yes No
,f ,f

3.9.18 Consensus on priorities is more desirable than rigorous results on which D D
interested parties do not agree.

Materials

• Overhead projector 0 0
• Projector screen D 0
• Flip-chart stands (minimum 2) LJ LJ
• Flip-chart paper/pads (about 10 per day) LJ LJ
• Markers for writing on newsprint LJ LJ
• Markers for writing on transparencies LJ LJ
• Blank transparencies LJ LJ
• Stapler LJ LJ
• Tape (strong masking tape .land regular tape) LJ LJ
• Push pins LJ LJ
• Glue LJ LJ
• Pencils/note pads/pens LJ 0
• Pencil sharpeners 0 0
• Extension cords LJ LJ
• Certificates D D
• Photocopying facilities LJ 0
• Spare bulbs for overhead projector D 0
• Extra notepads and pens LJ D
• Scissors LJ LJ
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DAY THREE

PRE-SESSION

OBJECTIVES

OPENING

SESSION 7

RATIONALE

OBJECTIVES

Research Program Formulation

Day 3/Session 7
Instructions to Trainers

Session 7
Project Identification

Instructions to Trainers

08:30 - 09:00 Opening of the Day's Activities

- Review of the previous day's activities.

- Summary of the evaluation of the previous day.

- Overview of the day's activities.

By the end of the pre-session, the participants will be able
to do the following:

• Assess the progress of the workshop.

• List the objectives and describe the agenda for the day's
activities.

Invite a volunteer to review the previous day's activities. (l0
minutes)

Summarize the evaluation ofthe previous day. (10 minutes)

Distribute the overview and the schedule for day three
(handouts 3.7.1 and 3.7.2) to the participants. Review the
objectives and schedule. Ask if clarifications are needed. (10
minutes)

09:00 -10:30 Session 7. Project Identification

10:30 - 10:45 Tea/Coffee Break

10:45 - 11:15 Session 7. (Continued)

Project identification is the next step once program objec
tives have been determined.

By the end of this session, the participants will be able to do
the following:

• Explain why translating research objectives into clearly
defined projects is a necessary step in long-term program
planning.

• Describe some of the criteria for grouping experiments
and studies into projects.

• Recall that, at this stage of planning, projects are only
identified with their major objectives and human re
sources requirements.

Use overhead 3.7.3 to present the session's objectives.
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Day 3JSession 7
Instructions to Trainers

PROCEDURE

PRESENTATION

EXERCISE A OR B

EXERCISE 7A

EXERCISE7B

Training techniques: presentation, group exercise or pairs
and group exercise.

(experience) Distribute handouts 3.7.3, 3.7.4, and 3.7.5.
Give a brief presentation on project identification. You will
find the information in the handout very useful. Six over
heads support the presentation: 3.7.4 through 3.7.9. At the
end of the presentation be sure to ask the participants if they
have any comments or questions, or if they need clarifica
tions. (15 minutes)

Note: Two exercises are available in this session. If you
chose exercise 5a in session 5, it is best to use exercise 7a
here. Ifyou chose exercise 5b, it is better to use exercise 7b.

Exercise 7a. Identifying projects. (l hour 40 minutes)

1. Distribute handouts 3.7.6 and 3.7.7. Handout 3.7.6
gives clear instructions for the exercise. Go over the
instructions with the participants step by step. Ask if
clarifications are needed. (5 minutes)

2. Divide the participants into four groups and ask each
group to elect a rapporteur.

Phase 1. Group Work

3. (experience) Groups respond to the tasks of phase 1
of the exercise. Responses can be written on the work
sheet (handout 3.7.7). Note that the participants con
structed a tree of objectives in the previous session.
(60 minutes)

Phase 2. Presentation and discussion.

4. (process) Have each rapporteur present their group's
results to the audience. Each rapporteur has 5 min
utes. (20 minutes)

5. (process) Facilitate a discussion on the process of in
teraction and how this interaction affected the results
of the exercise. (15 minutes)

Exercise 7b. Identifying projects (1 hour 40 minutes)

1. Distribute handouts 3.7.8 and 3.7.9. Handout 3.7.8
gives clear instructions for the exercise. Go over the
instructions with the participants step by step. Ask if
clarifications are needed. (5 minutes)

Phase 1. Working in pairs

2. (experience) Pairs work together, responding to the
question in phase 1 of the exercise. Responses can be
written on the worksheet (handout 3.7.9). Note that in
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CLOSURE

Day 3/Session 7
Instructions to Trainers

the previous exercise the participants constructed a
tree of objectives. (30 minutes)

Phase 2. Group work

3. (experience, process) Ask the participants to form
groups of two pairs each and each group to elect a
rapporteur. The groups compare their responses and
the rapporteur lists three lessons learned during this
comparative study on a flip chart. (15 minutes)

4. (experience) The second group task is based on the
participants' own experience. Each participant ana
lyzes the steps he/she takes to identify projects in
his/her own organization. (15 minutes)

5. (process) The rapporteur writes two major responses
of the three items agreed upon by the group has
agreed on the flip chart. (10 minutes)

Phase 3. Presentation and discussion.

6. (process) Have each rapporteur present their group's
results to the audience. Each rapporteur has 5 min
utes. (20 minutes)

7. (process) Facilitate a discussion on the process of in
teraction and how this interaction affected the results
of the exercise. (5 minutes)

Closure (5 minutes)

1. (application) Ask volunteers to list the major things
they learned from this exercise. These should be
things that will improve their performance of project
identification tasks in their jobs.

2. Make a transition to the next session.
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DAY THREE Session 7
Summary of Overheads

Objectives of Day Three

1. Explain why tnlnslaUng research obJectlvlilIs Into
ellaarlr defined rosoareh projects Is. n9C0U8ry stop In
long-term program planning.

2. Doscrlbe scme or tha ertlon.ior groupIng oxperlments and
studlos.lntoproJDCt:ll.

3. Recall that, 8tthls stage 01 planning. projects are only Identified
with theIr maJor obJ8CtIvlIS and human Illsources r8qulremenls.

4. Explain why forma' pl1ol1ty-Httlng matf10ds .f. nltc•••ry.
5. Un(lerstand that .1erma' prlorlry....tUng process aoa not

substitute personal Judgm.nt, knowfedge, and llIxP1rlmCG.
6. Understand Ute modltlld MBrmefltlCoat Approach."
7. IdGntity key principles that shoUld guldll any prlorUy·satllnQ

pl'OCilll!..
8. Doscrlbo tho steps In priority sattlng.
9. ldontlty moUlods In prlortty Botting.

3.7.1

Step 5. Identify Projects

Schedule of Day Three

08:30 - ()9:00 Oponlng of tho Day's Actlvltl"
09:00 - 10:30 Sossion 7. ProJKt Iden1111ca1lon____ TM'Cofl_8rMk 1
10:45 _11~1S SoMlon 7. (Contlnu9d)
11:15 -13:00 Sosslon a. Prlor-Ity setting In Program

Formulation

----....., -----------1
14:00 - 1S:30 Session 9. Priority $otting: Appl"Ollch and

MtlthodOlogleS

---- ,~-----------1
15:45 - 16:3D Sosslon 9. (ContlnuDd)
16:30 - 17:00 FelKlback on the DBY'S Activities Bnd PAPA

3.7.2

Project

Objectives of Session 7. Project Identification

1. Explain why translating research objectives into
clearly deflnecl research projects is a necessary
step in long.term program planning.

2. Describe some of the criteria for grotJping
experiments and studies into projects.

3. Recall that, at this stage of planning. projects are
only identified with their major objectives and
human resources requirements_

3.7.3

Identify for Each Project

IObjective I..
ii
$$$$$$

3.7.4

• Constraint and path to solve it

• Coherent set of time-bound activities
necessary to solve the problem

• An aggregation of research activities

• Unit of research management

• Provides context for multidisciplinary
research

3.7.5

• Constraint

• Objectives

• Activities

3.7.6

• Person-years required
• disc:lpllne
• location

• Duration

Proltlct Title: A1ternatlv. Orobanche Control Method.. Zone Slin To Estimate Project Cost Size and Duration of Project Depend on

COI1atraJnl deacripUCln - .... ObJel:tlv.
N<I ....IMI.....lflllInlIO__,. ToCiOWlOPOOII..n__

.................-.,,1.""...._1 ...,_<1.'••11.'....1\< _
D'''"'olha.IODlII .........,I.tooe\D'Y "Ii•• IDDDr'I'""_~•• l " "D"I...
OIlaow"l'.... OI:>rIlrol_rd>e n bIol"ClI...IDD"'roI_~"""
""lbMnln.-.tIgll..... 11'__.

Sd.f1tlalt
AglOnomlll:
W_.p..UIlIOI;

"'1I~""'h"'''_'''I.I:
Pl'IyI"po.I"IotI,I,

3.7.7

228

Actlvlllu
'.SltHlyDlh n."I'IID..~lp

2.1_111""lIOnOfIll_-.lrolllnol_
~O""""'_nDl...II __IOI\I~",

4.Q..«mlMllonDllonlllm\lonln>poocn
5.D..........I....oI "'nl .........

~-::r'-....-5.0""'.,..,_UlIlIIlnd lIIIlon

)
(

NORM: )

(

Person- X Operating funds
Years & support staff

per rtls9archer

3.7.8

Total
Resaareh

Cost

• Scope of project objective

• ResotJrces available

• Type ot research - applied or basic

• Nature of Investigation

3.7.9
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(3.7.1)

Handout - Overview of Day Three

Research Program Formulation

Objectives

By the end of the day the participants will be able to do the following:
1. Explain why translating research objectives into clearly defined projects is a necessary

step in long-term program planning.
2. Describe some of the criteria for grouping experiments and studies into projects.
3. Recall that, at this stage of planning, projects are only identified with their major

objectives and human resources requirements.
4. Explain why formal priority-setting methods are necessary.
5. Understand that a formal priority-setting process does not substitute personal

judgment, knowledge, and experience.
6. Understand the modified "Benefit/Cost Approach."
7. Identify key principles that should guide any priority-setting process
8. Describe the steps in priority setting.
9. Identify methods in priority setting.

Handouts

3.7.1 Overview
3.7.2 Tentative Schedule
3.7.3 Project Identification (summary of presentation)
3.7.4 Alternative Orobanche Control Methods, Zone Saiss (text)
3.7.5 Research Projects in Forestry-Related Research: An Example (text)
3.7.6 Exercise 7a. Identifying Projects
3.7.7 Exercise 7a. Worksheets
3.7.8 Exercise 7b. Identifying Projects
3.7.9 Exercise 7b. Worksheet
3.8.1 Priority Setting in Program Formulation (summary of presentation)
3.8.2 Approach to Priority Setting (text)
3.8.3 Exercise 8a. Case Study on Project Priority Setting
3.8.4 Exercise 8a. Worksheet
3.8.5 Exercise 8a. Worksheets
3.8.6 Exercise 8b. Priority-setting Analysis
3.8.7 Exercise 8b. Question Sheet 1
3.8.8 Exercise 8b. Question Sheet 2
3.8.9 Exercise 8b. Question Sheet 3
3.8.10 Exercise 8b. Question Sheet 4
3.9.1 Priority Setting: Approach and Methodologies (summary of presentation)
3.9.2 Exercise 9. Priority Setting as a Practical Tool for Research Management
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3.9.3 Exercise 9. Worksheet
3.9.4 Priority Setting as a Practical Tool for Research Management (text)
3.9.5 Strengths and Weaknesses of Day Three
3.9.6 Guidelines to Provide Feedback on the Workshop
3.9.7 PAPA Form-First Stage
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Day 3/Session 7lHandoU/ 2
(3.7.2)

Handout - Tentative Schedule of Day Three

Research Program Formulation

08:30 - 09:00 Opening of the Day's Activities

09:00 - 10:30 Session 7. Project Identification
(Presentation and exercise 7)

10:30 - 10:45 Tea/Coffee Break

10:45 -11:15 Session 7. (Continued)

11: 15 - 13:00 Session 8. Priority Setting in Program Formulation
(Presentation and exercise 8)

13:00 - 14:00 Lunch

14:00 - 15:30 Session 9. Priority Setting: Approach and Methodologies
(Presentation and exercise 9)

15:30 - 15:45 Tea/Coffee Break

15:45 - 16:30 Session 9. (Continued)

16:30 - 17:00 Feedback on the Day's Activities and PAPA
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Project Identification
(summary of presentation)

1. The problem is to determine at which level to situate projects in the hierarchy of objectives.
At higher levels, there are fewer projects, each with more objectives. At lower levels, there
are more projects, with narrower objectives.

2. Operational definition of project: A project corresponds to a constraint and to a path to
solve it. It is a coherent set of time-bound activities, all necessary to solve a problem (either
a development problem faced by farmers or a fundamental problem whose solution is
required before technology can be developed). A project can also be seen as an aggregation
of research activities.

3. A project is a unit of research management. It provides the context in which a multidisci
plinary research team can operate in the pursuit of a common objective.

4. For each project, specify constraint(s), objective(s), activities, person-years required by
discipline and location (research station, laboratories), and duration.

5. Case study example: handout 3.7.4.

6. The total research cost can be estimated on the basis of number of person-years, using a
norm of operating funds and support staff per scientist. More detailed identification of
resources is needed for implementation, but is not usually needed at this stage of planning.
(Note: if some projects require the acquisition ofcostly special equipment or infrastruc
ture, then estimating research cost on the basis of person-years is insufficient; an
estimation ofphysical resources is also needed.)

7. The size and duration of a project depends on (a) the scope of the project objective and (b)
the availability of resources - financial and human (quantity and/or quality). For large
and long-term projects, periodic evaluations should determine continuation. The type of
research and nature of investigations being carried out will also determine the duration
and size of the project.

Research Program Formulation 233



Day 3/Session 7/Handout4
(3.7.4)

Project Title: Alternative Orobanche Control Methods, Zone Saiss

--+-.... Objective
To develop cost-effective and
appropriate alternative methods
to control orobanche, in particular,
biological control and agronomic
practices.

Constraint description
No varieties resisitant to orobanche
have been created so far; chemical
control has not given satisfactory results.
Other ways to control orobanche have
not been investigated.

,
Scientists Activities
Agronomist:
Weed specialist:
Agricultural economist:
Phytopathologist:

Total:
Project length:

0.4 PY
0.3PY
0.2 PY
0.3PY

1.2 PY per year
4 years

1. Study of host-parasite relationship
2. Identification of biotic controlling factors
3. Determination of soil preparation impact
4. Determination of fertilization impact
5. Determination of rotation impact
6. On-farm testing and evaluation

Research Program Formulation - 3.7.7
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Day 3/Session 7/Handout 5
(3.7.5)

Research Projects in Forestry-Related Research:
An Example1

Research projects or work units are often the building blocks of research programs. A project is
defined as a self-contained area of investigation with specific goals and objectives which relate
to a particular program area. Each research program area contains one or more projects. A
research project or unit is defined by its goals and objectives, and is strongly influenced by the
individuals assigned to work within the project. These may consist of an experienced scientist
designated as the team leader or project leader, who supervises other research scientists and
support personnel attached to the project.

There is no set size for a research project. The size of a project or unit can vary greatly, depending
on the scope of the project assignment and the availability of funding and qualified personnel.

The duration of a research project is fixed.

Individual Research Studies

Finally, each research project, especially larger and more complex ones, may include a set of
individual research activities designed to generate specific information needed to fulfill the goals
and objectives of the project. The scope and duration of activities within a project are highly
variable, depending on the type of research and the nature of the investigations being carried out.
Individual activities may involve only one scientist, or may involve several, together with teams
of field, laboratory, and office assistants.

Adapted from: Dr. A. Lundgren, et al. 1994. Planning and managingjorestry research: a self·learning course. Module 5,
developing the research program, pages 57, 58, and 62. University of Minnesota, College of Natural Resourses,
Department of Forest Resourses, St. Paul, Minnesota, U.S.A.
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Exercise 7a. Identifying projects
(Group exercise)

Phase 1. Group Work (60 minutes)

1. Form four groups and elect a rapporteur.

2. Task 1: Within the working group, identify the projects that would be needed to reach all
the objectives in the tree of objectives determined during the previous session.

3. Task 2: Select two research projects and list the following:

a. activities that are needed to complete the project successfully
b. the length of the project in years
c. the expected disciplines required to execute these activities
d. the number of months that you expect disciplines need to invest in each year.

Phase 2. Presentation and discussion (35 minutes)

4. Rapporteurs present the groups' results. Each rapporteur has five minutes to present.

5. You will be invited to discuss the process of interaction and how this interaction affected
the results of the exercise.
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Exercise 7a. Worksheet

Sub-program on: _

Project name

Research Program Formulation

Project activities
Human resource

requirements
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Project name
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Project activities
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(3.7.7)

Human resource
requirements
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Sub-program on: _

Project name

Research Program Formulation

Project activities
Human resource

requirements
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Exercise 7b. Identifying projects
(Pairs and group exercise)

Phase 1. Working in pairs (30 rn.inutes)

1. Pair up with a partner to identify the projects that would be needed to reach all the objectives
in the tree of objectives determined under "orobanche control" (refer to session 6). Write
responses on the attached worksheet (handout 3.7.9).

Phase 2. Group work (40 minutes)

2. Form groups of two pairs each and each group elect a rapporteur.

3. Compare the responses given by your new partners and list on a flip chart three lessons
learned during the comparative study.

4. Analyze the steps you take to identify projects in your own organization. List information
related to the following processes:

• setting criteria to identify projects
• decision-making to implement projects
• team-building for multidisciplinary approach
• getting results (positive and negative)
• promoting improvement if necessary

5. Select three items from question 4 and write on the flip chart two major responses your
group has agreed upon to present to the audience.

Phase 3. Presentation and discussion (20 minutes)

6. Rapporteurs present the groups' results. Each rapporteur has five minutes to present.

7. You will be invited to discuss the process of interaction and how this interaction affected
the results of the exercise.
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DAY THREE

RATIONALE

OBJECTIVES

PROCEDURE

PRESENTATION

EXERCISE A OR B

EXERCISE SA

Day 3/Session 8
Instructions to Trainers

Session 8
Priority Setting in Program
Formulation

Instructions to Trainers

11:15 - 13:00 Session 8. Priority Setting in Program
Formulation

Research managers are often reluctant to set priorities be
cause they do not want to openly state that some research
will have to be left out. They are under political pressure to
consider all possible research. Furthermore, they are very
suspicious of a formal priority-setting process; they see it as
a technocratic, bureaucratic process replacing scientists'
best judgment. This session will help research managers
understand why priority setting is necessary, and why they
may want to consider a formal priority-setting process.

By the end of this session, the participants will be able to do
the following:

• Explain why formal priority-setting methods are neces
sary.

• Understand that a formal priority-setting process does not
substitute personal judgment, knowledge, and experi
ence.

• Understand the modified "Benefit/Cost Approach."

Use overhead 3.8.1 to present the session's objectives.

Training techniques: presentation, group exercise or inte
grated panel technique.

(experience) Give a brief presentation on priority setting in
program formulation. You will find the information in the
handouts very useful. Eighteen overheads support the pres
entation: 3.8.2 through 3.8.19. At the end of the presentation
distribute handouts 3.8.1 and 3.8.2 and be sure to ask the
participants if they have any comments or questions, or if
they need clarifications. (15 minutes)

Note: Two exercises are available in this session. If you
chose exercise 5a in session 5, it is best to use exercise 8a
here. Ifyou chose exercise 5b, it is better to use exercise 8b.

Exercise 8a. Case study on project priority setting
(l hour 25 minutes)

1. Distribute handouts 3.8.3, 3.8.4, and 3.8.5. Handout
3.8.3 gives clear instructions for the exercise. Go over
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EXERCISE 88
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the instructions with the participants step by step. Ask
if clarifications are needed. (5 minutes)

Phase 1. Group work

2. Divide the participants into four groups and ask each
group to elect a rapporteur.

3. (experience) The groups work on their tasks and pre
pare their presentation. As they work, circulate from
group to group to check progress. Clarify any con
cerns they may have while they are working. Be sure
to remind them of the time remaining. (55 minutes)

Phase 2. Presentation and discussion

4. (experience, process) Rapporteurs present their
groups' results to the audience. Approximately 5 min
utes is available for each presentation. Remain on
time. (20 minutes)

5. (process, generalize) At the end of the exercise, pro
vide feedback on the content of the presentations.
Ask the participants questions such as "How did you
feel doing this exercise7" and "What did you learn?"
to facilitate discussion of the process. (5 minutes)

Exercise Sb. Priority-setting analysis (1 hour 25 minutes)

1. Distribute handouts 3.8.6 through 3.8.10. Handout
3.8.6 gives clear instructions for the exercise. Go over
the instructions with the participants step by step. Em
phasize and remind the participants about the time.
Ask if clarifications are needed. (5 minutes)

Phase 1. Groups address set of questions

2. Divide the participants into groups of four people
each and distribute the question sheets (handout 3.8.7
through 3.8.10).

Note: Prepare the question sheets before beginning the
session. The sheets are provided as handouts 3.8.7 through
3.8.10. Be sure to give each group one complete set of
question sheets. Each participant within the group is respon
sible for a different question.

3. (experience) As the groups work, circulate from
group to group to check progress. Clarify any con
cerns they may have while they are working. Remind
them of the time remaining. (30 minutes)

Phase 2. New groups address a common question

4. Ask participants to form new groups based on the
question number on their sheets. These new groups
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each elect a rapporteur, discuss the question, and de
cide on the most important issues raised. (25 minutes)

Phase 3. Presenation

5. rapporteurs present their groups' results to the audi
ence. Approximately five minutes is available for
each presentation. (20 minutes)

6. (process, generalize) At the end of the exercise pro
vide feedback on the content of the presentations.
Ask the participants questions, such as "How did you
feel doing this exercise?" and "What did you learn?"
to facilitate discussion of the process. (5 minutes)

Closure (5 minutes)

1. (application) Ask the participants "What might you
do differently in your job as a result of what you have
learned?"

2. Make a transition to the next session.

13:00 - 14:00 Lunch
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DAY THREE Session 8
Summary of Overheads

Objectives of Session 8. Priority Setting
in Program Formulation

4. Explain why formal priority-setting methods
are necessary.

5. Understand that a formal priority-setting process
does not substitute personal judgment,
knowledge, and experience.

6. Understand the modified "8enefiVCost Approach."

3.8.1

Why Set Priorities?

• Make most effective use of resources

• Help in planning

• Help to reach consensus <m objeetives

• Renovate and modernize research

• Provide guidance to management

• Increase credibility

3.8.4

Why Use Structured Methods?

• To organize and use available data

• To identify and openly resolve conflicts
at interest

• To repeat analysis and arrive at same
conclusions

3.8.7

Estimating benefits of research projects

"8"

Estimating cost of research projects

"c"

Which project to choose?

3.8.10
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Priority Selling in Program Formulation

How to get the most out of your research budget

3.8.2

Priority Setting: A Structured Analysis

• What is needed in terms of:
- people?

- resources?
- Inlonnatlon?
-time?

• How is it done?

• What are the results?

• How are results used?

3.8.5

However

• Doesn't sllbstitute for judgment, experience,
and knowledge of researchers

• Makes systematic use of experience

• Depends on the quality of inputs
(garbage in Jgarbage out)

3.8.8

How to Estimate lIell?

(
r~~~gelc= require-- X

ments
(a)

• esllmllte::l 01 (II) have been made In :step 5

• assumption: (b) constant across projects

B1/c, > B4/c4> B'lc,
will n01 be affected

3.8.11

Definitions of Priority Setting

• A logical, consistent, and formal approach

to identify most important possible activities

• A process of arriving at the best possible

set of research activities

3.8.3

Why Use Structured Methods?

3.8.6

A Priority-Setting Approach to Select
Most Urgent Research Projects

• Modified costJbenefit approach

3.8.9

Howto Estimate "S"?

1. Potential ccntrlblJtlon of drought research
to ImprOVing profitability (V)

*2. Contribution 01 specific project to realizing
potential contrlbutlcm (P) (1:% =, 00)

*3. Chance thatthe project will be successful (S) (%)

*4. Expected adopUon of resllits (a) (%)

3.8.12
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Further conC'erns~

• ~6~[~~~~~~~n fac;tor(e.g•• 1.1,1.0,a.9)

• environmental Impact
"e· correction factor (e.g.• 1.1. 1.0, 0.9)

Modified "S"

3.8.13

Estimating "6" (chance of success)

• complexity of research

• possibility to adapt research results

• advancement of research on the constraint

• qualifications of researchers/equipment

"s" high = 0.75
"S" medium:;;: 0.50
·S" low =0.25

3.8.16

V .. Pi "Sj+3j .. ej.Qj =Nj
Cj

provides a "rank order of projects"

Ni highest priority

... ~
Nn lowest priority

rank order to be discussed and improved in
"coherency test"

3.8.19

Research Program Formulation

Estimating "V"

If drought research on maize is fully successful.
yields in our country may increase by 30°;"
(no effect on costs)

• yield at present =1000 kg/ha

• area =500.000 ha

• price (Jf maize = US$ 1DOlton

v = 0.30' l' 500.000 • USS1 00
= USS 15 million

3.8.14

Estimating "A"
(expectecl rate of adoption)

• net benefits to producers

• risk involved in adopting technologies

• management complexity of technologies

• delivery capacity 01 extension service

·a" h;gh = 0.75
naM meclium = 0.50
naM loW = 0.25

3.8.17

Day 3/Session 8
Instructions to Trainers

Estimating "P"
(by project) (imporlance)

• What share of area is affected by constraint?

• What is severity of constraint?

Recall:

2;P;=100
1=1

3.8.15

• Estimating "a"

Project directed to small farmers?
yes 1.1
neutral 1.0
no 0.9

• Estimating "e"

Project favors environment?
lavors 1.1
neutral 1.0
hurts 0.9

3.8.18
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Priority Setting in Program Formulation
(summary of presentation)

1. Priority setting can be defined as a "logical, consistent and formal approach to identify most
important possible activities" or can be seen as "a process of arriving at the best possible set
of research activities." The latter definition is better, as it emphasizes the "process" of which
the "approach" is a part; it emphasizes the different steps and actions that have to be
undertaken to arrive at priorities.

2. The main aim of priority setting is to make the most effective use of resources. Priority
setting is also useful in planning since its process allows for review of existing resource
allocations. Consensus on objectives is achieved through the process as differences of
opinions are clarified. Through the process the research agenda can be renovated and
modernized, as new alternatives are considered. Management becomes more transparent
and unambiguous and is thus able to give clear guidance. Priority setting increases the
credibility of an institution as well.

3. An overview of the principles and process involved in a relatively structured analysis of
agricultural research priorities will show who is involved in priority setting, how long it
takes, what types of information are needed, what the basic principles and steps are, what
resources are required, what outputs are produced, and how the results are used.

4. Why use a structured method at all? There are two basic reasons:

• To help organize data and other information to help ensure logical consistency.
• To help resolve the often-conflicting demands that producers, politicians, scientists, and

other groups place on the research system.

5. A formal priority-setting procedure is not a substitute for the judgment, experience and
knowledge of researchers and research stakeholders. On the contrary, it makes systematic
and explicit use of this experience by translating it into quantitative measures. Whatever
formal priority-setting tool is used, the results or output, will not be better than the
information, or input.

6. For priority setting in program formulation various methods can be applied. A method that
has been applied successfully in countries such as Morocco, Benin, Tunisia, Mali, Algeria
and Burkina Faso employs a modified Benefit/Cost Approach.

7. In this approach the benefits that can be achieved through the different projects are estimated
and compared with the costs of the different projects. The projects with the highest
benefit/cost ratio are the priority projects because these projects maximize the total benefits
the research program can obtain.

8. To apply the method in the context of a program formulation exercise, certain assumptions
are introduced. The first is that the costs of a research project can be approximated through
the time requirements of the research staff. The assumption is built on the understanding
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that the researchers are the critical resource of the research program. It is then assumed that •
the operational costs are equal for all researchers in the program. The human resource
requirements have been estimated before, in session 7.

9. To estimate the possible benefits of a research project, the following steps are taken:

a. The potential benefits of the research program are calculated by estimating how much
the program would contribute to the overall objective (defined in session 6). For a
commodity program this can be done by estimating how much profitability per hectare
would increase as a result of solving all the identified constraints.

b. The contribution of each project to realize the potential of the research program are
estimated. Projects that address an important constraint will receive a higher score. The
sum of the scores has to be 100, otherwise the sum of the projects would have higher
potential benefits than the program.

c. Now the chance of success for the research project is estimated. Complex projects that
rely on highly advanced techniques have a low chance of success. Projects that build
on earlier results or adapt results from other countries normally have a higher chance
of success. To facilitate estimation the degree of the chance of success can be limited
to three levels: low (0.25), medium (0.50) and high (0.75).

d. Then the expected rate of adoption is estimated. Projects which greatly increase benefits
to users through simple, risk-reducing technologies have the highest expected rate of
adoption.

e. Finally, results are modified to take into account equity and environment concerns.
Projects that favor small farmers or enhance the ecology will be favored.

10. To arrive at the final benefit score for each project, the different factors mentioned above
are multiplied. The benefit score is divided by the cost score and a final score is obtained
for each project. A rank order can now be made from the project with the highest score
(highest priority) to the project with the lowest score (lowest priority). The rank order is
now reviewed by the planning group, and some well-argued modifications may be made to
express considerations which were not included in the analysis.

11. Finally a decision is made on the support projects. These projects were not included in the
priority-setting exercise because they do not contribute directly to solving the constraints of
the sector, but to increasing the quality and chance of success of research. Support projects
that are linked with prioritized projects will normally receive a high priority as well. If a
support project is linked with projects that have low priority, such support projects may
receive low priority.

Key references:
Contant, R.B. and A. Bottomley. 1988. Priority Setting in Agricultural Research. Working paper No. 10. The Hague: ISNAR.
Janssen, W. 1994. Priority Setting as a Practical Toolfor Research Management. The Hague: ISNAR.
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Approach to Priority Settingl

Principles

T he resources available for research are al-
ways limited. If all the desirable research ac

tivities were undertaken for all program
commodities m all agroecological zones, re
sources would be so thIDly spread as to render re
search unproductive. To avoid this, difficult
choices must be made. The first task is to deter
mme what commodities take priority, and then to
decide on the zones and projects on which to con
centrate.

Priority settmg arises at three different levels of
research plannmg:

ill at the macroeconomic level, among research
programs. For example, should more re
sources be allocated to cereals, animal produc
tion, or natural resource management?

i!] at program level, among

- commodities (if the program covers sev
eral)

- agroecological zones (or production sys
tems)

- projects

m; at project level, between different experiments
and studies

This chapter is about priority setting at program
level, but it also links this activity to decisions
taken at macroeconomic level regardmg com
modities and target groups. At program level, the
aim is to select projects accordmg to their contri
bution to national development objectives. This is
the guiding prmciple whatever the program focus
(commodity, agroecological zone, production sys
tem, or project). National development objectives
fall into four broad categories:

m Economic growth. These objectives are geared
to increasing output and improving its qual
ity, while lowermg the costs of production. Re
search on certain commodities and in certain
agroecological zones or production systems is
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likely to have a relatively high impact on eco
nomic growth. Impact depends on the serious
ness of the constraint the project seeks to
overcome (or on the significance of the oppor
tunity it seeks to exploit).

rn; Equity. Objectives in this category aim to im
prove the standard of living of target social
groups, such as poor producers and consum
ers, women, or the landless. Equity considera
tions are mainly taken into account when the
research program is defined at macroeco
nomic level. Research on a given commodity
usually benefits some groups more than oth
ers, notably those who produce or consume it.
Similarly, research m a specific zone will bene
fit producers in that zone. However, such con
siderations may also apply at project level.
Technologies consume the production fac
tors-land, water, labor, and capital-in dif
ferent proportions. The farmer's ability to
adopt a given technology will therefore de
pend on his or her resource endowment. If, as
often occurs, research is geared to the needs of
resource-poor farmers, this implies develop
ing technologies that do not have high initial
investment costs and that do not require large
areas to capture economies of scale.

iii Security. Another important equity concern is
security. This implies developing low-risk
technologies that, for example, reduce annual
variations in crop yields.

!ii!! Sustainability. Grouped under this heading are
objectives that seek to conserve natural re
sources, protect the environment, and sustain
agricultural production over the long term.
These objectives may be treated either as a
separate group or as elements of one of the
above categories. Environmental degradation
has a negative impact on future production
and hence on economic growth objectives in
the medium and long term. In addition, by af
fectmg the quality of life of future generations,
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envirorunental degradation becomes an equity
issue between generations. Lastly, when the
production environment is irreversibly dam
aged, environmental degradation becomes a
security issue.

A Benefit-Cost Analysis

The approach proposed here enables the user to
estimate the contribution of a given project to the
fulfillment of growth and sustainability objec
tives. It does not attempt to quantify contribu
tions to equity. Quantifying such contributions is
always difficult and would complicate the analy
sis given here. Experience suggests that it is better
to first set priorities in accordance with growth
and sustainability objectives, and then to evaluate
the ranking in terms of its equity implications
(see p.42, The equity issue). The latter task nor
mally rests with policymakers.

Faced with a choice between two projects but in
sufficient resources to implement both, the group
must select the project that most contributes to
sustainable productivity increases. The approach
involves calculating a simple benefit-cost (B/C)
ratio, again resulting in a project score. Since the
B/C ratio is a widely known concept (see bibliog
raphy) the follOWing discussion focuses on the
way in which costs and benefits are brought into
the analysis.

The expected benefit of a project is a qualitative
and quantitative increase in the production by ap
plying new technologies developed by the proj
ect. To achieve these technologies, it was
neces-sary to invest in research. This investment
is the cost of the project. The B/ C ratio is there
fore the expected benefit in relationship to the ex
penditure. The following paragraphs explain,
step by step, the approach to define the benefit
that can be expected from a technology.

We propose a simplified form of benefit-cost
analysis based on the potential increase in the net
production value (V). For each commodity, this
potential is achieved when all existing constraints
are lifted and all new technologies are adopted.
The potential varies from one agroecological zone
to another and reflects different opportunities to
increase production, reduce costs, decrease losses,
or improve product processing. The potential is
estimated at step 1 of the program planning exer
cise. We calculate net value by subtracting from
the gross value the additional costs to the user of
applying new technologies (inputs, equipment,
and labor).
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To these broad development objectives are added
the specific objectives of research with regard to
the development of sciences. These objectives are
considered more at the project level than at the
macroeconomic or program levels.

Net value as defined above will be achieved only
if research tackles all existing constraints. Yet a
given project usually addresses only one con
straint. It therefore enables only part (p) of the po
tential to be achieved. To obtain the specific
benefit of a project, we must therefore multiply V
by p, the share of the potential attributable to
the technology developed by the project.2

This potential benefit (V x p) from technology will
be achieved only if research is successful, which is
not always the case. Some constraints prove par
ticularly intractable. Developing technically feasi
ble solutions to them is not always possible. We
must therefore multiply (V x p) by the probability
of success (s) of the research.

Even if research does produce the desired tech
nology, that does not mean that the full benefit (V
x p x s) will be felt. That would be the case only if
the technology developed were adopted over the
entire area cultivated, or for the whole livestock
herd. We must therefore multiply (V x p x s) by
the technology adoption (a) rate.

Lastly, besides its direct effect on production, a
technology may have an indirect effect via the en
vironment. This effect may be positive or nega
tive. A positive indirect effect will result in a
further increase in production over the long term,
as the trend towards resource degradation is re
versed. The opposite will happen if the effect is
negative.3 This additional effect via the environ
ment (e) is estimated as a percentage of the direct
effect.

The net benefit expected from a given project is
thus:

B=Vxpxsxaxe

where

V =potential increase in net production value
and/or processed output of a given com
modity (expressed in monetary units)

p = share of the potential attributable to the
technology developed by the project (ex
pressed as a percentage)
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s =probability of success of the research
(number between 0 and 1)

a =adoption rate of the technology (percentage
of total area cultivated or total herd affected)

e =adjustment for positive or negative long
term illdirect effect on production via the
environment

EconomiC costs and prices should be used; that is,
actual prices minus the taxes andjor subsidies
that can artificially alter the profitability of a tech
nology for the producer. Prices are assumed to re
main tmchanged after research. This approach
ignores any changes ill producer prices that
might result from increased production. The
problem of how to take trends in prices into ac
count does not arise in the same way at program
level as at macroeconomic level, where future de
mand for commodities is a major criterion deter
mining the basket of commodities on which
research should concentrate. Withffi a program,
either only one commodity is dealt with, in which
case trends in producer prices do not affect the
choice of projects, or else very similar commodi
ties from the point of view of supply and demand
(for example the Cereals Program, the Food Le
gumes Program, or the Horticulture Program).

Nevertheless, it will always be valid to say that
producer price will remain constant in the follow
ing situations:

m when demand is elastic, either because it is so
for this commodity on the domestic market, or

Factors

Potential Increase in Net Production Value
(V)

At the production level, the potential increase in net
value may arise from the followillg:

B improved productivity of production factors

1M the spread of crops to new areas where agro
ecological conditions prevent them from being
grown (with the current production tech
niques)

m reduced harvesting losses and post-harvest
losses

Wi! improved product quality

At the processing level, increases may arise from an
increase in the value added to products through
improved processillg (quality or quantity) or the
manufacture of new products.
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because this is an export commodity, the addi
tional supply of which can be absorbed by the
external market without a fall in price

m when the additional supply resulting from ill
creased production satisfies additional de
mand. This often happens ill developing
countries, where demand rises with popula
tion and/or illcome growth.

If the commodity tmder consideration involves
the development of technologies for several agro
ecological zones, each with a different potential,
the expected benefit will be equal to the sum of
the illdividual benefit expected for each zone:

Expected benefit =L Bi =L Vi x Pi x Si x ai x ei

The B/C ratio or project score is equal to expected
benefit divided by the costs of research. Benefits
can be expressed either as annual averages or as
constant annual flows at current prices for the pe
riod over which the technology is generated and
disseminated. Costs are expressed either as an
nual investments over the period of research, or
as the average annual investment.4

B Expected benefit

C Cost of research

In the follOWing section, the factors making up
the ratio will be reviewed in detail. We will then
illustrate the calculation of the ratio, using the
Barley Subprogram of INRA's Cereals Program.

The potential depends greatly on the agroecologi
cal zone or production system and its attendant
agroclimatic and socioeconomic circumstances.
The potential is estimated using the producer
price or processed product price before research
(see above), deducting any additional costs of
production associated with new technologies.
Thus, for a given commodity, we arrive at the po
tential increase ill the net production value (V) in
each agroecological zone/production system.
This value, expressed in constant currency units,
provides the basis for the whole subsequent cal
culation of benefits.

Following is an explanation of the basic calcula
tions to be made for each of the various sources of
the increase.
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At the production level

Gains in the production value arise from produc
tivity gains, increases in area cultivated, reduced
harvest losses, and improved quality:

1. productivity gains. V occurs when an increase
in production is due to an increase in yields.
The potential yield is multiplied by the fu
ture area. For example, if productivity rises
from 1 t/ha to 1.5 t/ha over 100,000 ha, the
increase is 0.5 x 100,000 = 50,000 t. Improved
productivity may also result from lower pro
duction costs (without an increase in yields).
In this case, the increase is equal to the reduc
tion in costs per unit (hectare, head of cattle)
multiplied by the total number of units. For
example, if costs fall by 10% and the amount
produced is 30,000 t, the increase is 30,000 x
production cost/t x 0.10.

2. spread of crop to new areas. The additional area
is multiplied by the average yield. If expan
sion occurs at the expense of other crops, the
value of these crops should be deducted
from the increase.

3. reduction in harvest losses. V also occurs when
harvest losses are reduced, resulting in an in
crease of the output, which is used for pro
cessing or direct consumption. The potential
reduction in the percentage loss rate is multi
plied by total output. For example, if the loss
rate is reduced from 15% to 10% and total
output is 200,000 t, the increase is equal to
200,000 x 0.05 = 10,000 t.

4. improved quality. V occurs when the commod
ity (for example, long-fiber cotton) fetches a
higher price because of improved quality.
Output is multiplied by the producer price of
the higher-quality product, and the value of
the lower-quality product is deducted. For
example, if 100,000 t of higher-quality cotton
is produced, and its estimated value is 20%
greater than that of the lower-quality prod
uct, the increase is equal to: 100,000 x pro
ducer price x 0.20.

At the processing level

In the case of value added through processing, at
least three sources of increase are possible (see
barley example below):

1. quantitative increase. This may arise when
processing technology improves. For exam
ple, if improved processing allows an in
crease in the conversion or extraction rate
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from 15% to 18% and production is 100,000 t,
the increase equals: 100,000 x 0.03 = 3,000 t
(valued at the processed product price).

2. qualitative increase. The quantity of processed
produce obtained when technology is im
proved remains the same, but the quality im
proves. For example, a top-grade oil or flour
is produced. The increase is equal to the
value of the produce estimated at the higher
price, minus the value of the lower-quality
product thereby replaced.

3. development of a new product. When a new
product is developed, the increase is equal to
the value of the new product less the cost of
the raw products used for processing.

Share of the potential attributable to
techno[ogy developed by the project (p)

This share will be expressed as a percentage that
reflects the severity of the constraint. For a given
commodity, in a given agroecological zone, the
sum of the various parts must equal 100%, since
the commodity's potential in the zone will be
fully achieved if all constraints are lifted.s

Probability of success (s)

By probability of success we mean the probability
of achieving useful results within the time hori
zon specified by the program planning group
(step 5). This will be influenced by the follOWing:

m! degree of complexity of the research. (Some
constraints are easier to overcome than others.
For example, it is easier to determine an opti
mum planting date for faba bean than to de
velop a technology to control orobanche.
Sometimes a constraint will be more easily
lifted in one zone than in another.)

wt whether or not research results obtained out
side the country can be adapted to domestic
agroecological conditions

w progress of past research on the same theme

18! the ability and motivation of the research team

In addition to the technical difficulty of the re
search, this factor assesses the state of knowledge
regarding the subject and the status of previous
research on it. The probability of success may
vary from one agroecological zone to another. Re
sults are likely to be achieved more rapidly in a
zone where research has taken place over many
years than in one that is new to researchers. The

Research Program Formulation

•



probability of success is indicated by a figure be
tween aand 1.

Technology adoption rate (a)

The rate at which new technology is adopted will
vary from one commodity to another and, for the
same commodity, from one agroecological zone
or production system to another. It is expressed
as a percentage (that of the area or herd covered
by the new technology).

Several political, economic, or structural factors
may modify the adoption rate:

iJ the net benefit that the producer can expect
from the technology, which will depend on
the ratio of input costs to producer prices

1m the probability that the producer will actually
receive the benefit. This depends on climatic
risks and on the existence of outlets offering
secure prices. The probability will therefore
differ from one agroecological zone to an
other.

Ml the degree of risk associated with the new
technology. This will vary according to the in
itial investment required as well as the length
of time elapsing between making the invest
ment and selling the output. Moreover, if the
farmer suspects that prices may fall owing to
lack of outlets or inelastic demand, he or she
will hesitate to adopt the technology.

iJ the management level required by the new
technology. Technologies that require sophis
ticated management are not often adopted by
risk-averse small-scale farmers.

1m the efficiency of extension and input supply
services, which affects the availability of in
puts, credit facilities and marketing opportu
nities

Ml the infrastructure that determines access to
markets (roads, markets). The state of the in
frastructure is often poor in areas remote from
major regional urban centers.

These factors will determine differences in the
adoption rate according to commodity, region,
and the various producer groups. The ability of
farmers to invest in new technology will depend
on the resources they possess, which also vary
among regions and among groups of farmers.
The higher the initial investment costs, the fewer
resource-poor farmers will be able to adopt the
new technology. The same will also be true if the
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length of time elapsing between costs and bene
fits is long, as can happen for some types of ani
mal production.

Farmers will also be reluctant to use technologies
that increase their risks, even if the potential gains
are significant. Nor will they usually be willing to
use technologies requiring a high management
level, as illustrated by the example of the
glyphosate control method for orobanche. Farm
ers in zones where the climate makes farming
risky are almost always disinclined to make ma
jor investments.

Impact of technology on the environment (e)

This factor takes into consideration the fact that
some technologies, although they improve pro
duction in the short term, may have a long-term
destabilizing effect on often already fragile eco
systems. Production gains may prove ephemeral
and give rise to undesirable side effects. Soil
preparation equipment provides an example.
Some machines currently on the market offer a
considerable saving in labor, but their use in
creases the risk of wind erosion on fragile soils.

Other technologies not only generate production
gains but also have a beneficial long-term effect
on the environment. For example, the develop
ment of a pest-resistant crop variety reduces the
use of pesticides and will therefore reduce the
pollution of soil and water resources as well as
the risk to human health. These effects are over
and above the direct effect of the technology,
which is to reduce production costs. Another ex
ample is the introduction of a crop rotation that
benefits soil fertility and structure, increasing the
yield of crops and helping to sustain future pro
ductivity. Some technologies, however, are neu
tral in their effects on the environment. Sowing
date is an example.

By applying this factor one can correct the direct
benefit expected from the adoption of a technol
ogy by an amount reflecting its indirect effects on
the economy and on society as a whole. In other
words, one can stack the odds in favor of projects
that benefit the environment, while penalizing
those that have a negative effect.

Costs of research (C)

This is the cost of developing a new technology,
including human resources, operating costs,
equipment, and infrastructure development. De
tailed costs are not necessary during this initial
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broad prDgram planrung phase, when proj-ects
are merely identified. A standard figure per re
search year is sufficient. The number of research
years required by the project is estimated, then
multiplied by the standard figure. Since the
standard is the same fDr all projects, the denDmi
nator can be taken as Virtually equal tD the
number Df research years.

Some projects (those involving bioteclmolDgy, for
example) require relatively expensive equipment.

Example: The Barley Subprogram

This section illustrates our approach to priority
setting with a real-life example: the Barley Sub
program of INRA's Cereals Program. This exam
ple has been chosen because this subprogram was
more thorough and systematic in its priority set
ting than the Faba Bean Subprogram.

As described in detail in chapter 6, priorities are
established during the second workshop. The po
tential increase in the net production value (V) is
calculated before the workshop by researchers
and the planning unit, on the basis of information
provided during step 1. Project costs are esti
mated at step 5.

During the second workshop, the group deter
mines the value of the four Dther factors: the
share of the potential attributable to teclmology
development, the probability Df success, the tech
nology adoption rate, and the effect on the envi
ronment. This is the approach that was used for
the Barley Subprogram.

Calculation of the value V

The projects identified for barley will contribute
to V either through increased production in farm
ers' fields or through improved processing. No
projects were envisaged that aimed to increase
the area cultivated or to reduce post-harvest
losses. As a result only two components of V
need to be calculated: one for productivity gains
and the other for improved processing.

Production (see tables 8-11). We begin by assem
bling information on the areas that will be
planted to barley by the year 2005 and the yields
that the best farmers can hope to achieve by that
date, assuming they apply all the teclmologies de
veloped by the program. This figure has been es
timated during step 1 of the program planning
exercise (table 8). We should bear in mind, how
ever, that the figure was based on the yields cur-
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The standard cost is nDt sufficient for these pro
jects. In setting priorities, one has to take into con
sideration the need for special equipment for
certain projects. If it is necessary to include equip
ment cost, it is advisable to estimate the total pro
ject CDsts in monetary units (rather than in
research years). The figure is obtained by multi
plying the number of research years by the stand
ard operating costs per researcher and adding the
costs of the specific equipment needed for certain
projects.

rently achieved by progressive farmers and on
station. Next, we determine the additional costs
of production incurred by farmers through the
use of these technologies (table 9). The potential
increase in the gross value of production is then
calculated for each agroecological zone (table In
on the basis of area cultivated, yield gain, and
producer price. The potential increase in the net
production value is equal to the increase in the
gross value minus the additional production costs
(table 11).

Processing. Table 10 shows the potential increase
achieved through the adoption of technologies
that improve barley processing. These teclmolo
gies increase semolina output from 550 to 650 kg
per tonne of barley, at the expense of second
grade flour (-100 kg), and the extraction rate of
first-grade flour, from 450 to 750 kg per tonne of
barley, at the expense of bran (-300 kg). They also
enable husked barley to be produced as a rice
substitute.

Taking into account the additional costs of adopt
ing improved processing technology, the net
value of processed products rises by 190 dh/t for
semolina, by 550 dh/t for first-grade, and by 240
dh/t for rice substitute (see table 10, line 8). Us
ing the estimated total output of each product
(400,000 t for each for the first two and 200,000 t
for the third), it is possible to estimate the total
potential increase in net value.

The detailed calculations are presented to the
group for approval of the data and the assump
tions used.

Factors modifying V

It is crucial that the estimates obtained for the fac
tors influencing net value be robust. In the case of
probability of success and estimated adoption
rate, we must rely on the combined experience of
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Table 8. Barley areas and yield gains by 2005 in Morocco

Agroecological zones
Area in 20051 Yields 1984-89 Yields 2005 2

('000 ha) (tlha) (tlha)

Arid and semiarid 1,625 1.05 1.5

High-potential bouT 399 1.52 2.5

Highlands 169 1.37 2.6

1 Changes in the area cultivated are not due to research. Only that part of the area for which yield gains may be expected is

included.

2 Yields achievable by progressive farmers, as determined during step 1.

Table 9. Costs ofbarley production (dh/ha) in Morocco

Arid and semiarid High-potential bOUT Highlands
Operation

1992 2005 1992 2005 1992 2005

Soil preparation 100 100 100 100 100 100

Sowing
seeds1 280 300 250 250 250 250
seeder 50 50 50 50 50 50

Maintenance
weeding 2 0 75 0 75 0 75
manuring 3 0 150 100 300 0 200

Harvesting 4

manual 300 0 300 0 300 300
mechanized 0 150 0 150 0 0

Total 730 825 800 925 700 975

Difference + 95 + 125 + 275

Seed rates will decline from 180 to 150 kg/ha in the high-potential bour zone and the highlands, and from 200 to 120 kg/ha in
the semiarid zone. On the other hand, certified seed will be used, costing 2.50 dh/kg instead of 1.40 dh/kg.

2 Chemical weed control methods will be used.

3 Fertilizer applications will be better tailored to the needs of the high-potential bour, instead of the blanket recommendation
NPK (14-28-14) used at present. The use of fertilizers will be introduced in the highlands and semiarid and arid zones, where
little or none is used at present.

4 Harvesting will be mechanized, even on small farms in the high-potential bour and the semiarid and arid zones. It will re
main manual in the highlands.
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Table 10. Potential increase in net value ofprocessed barley products by 2005 in Morocco

ACTIVITY

PRODUCT Semolina] Flour extraction 2 Rice substitute 3

auantity Value added 4 Quantity Value added 4 Quantity Value added 4
(kglt) (dhlt) (kglt) (dh/t) (kglt) (dhlt)

1. Semolina I
1992 550
2005 650

360

2. Flour I
1992 450

I2005 750
900

3. Flour IT
1992 250
2005 150

-150
4. Rice substitute

1992 0
2005 850

2,890

5. Bran
1992 20 600 0
2005 20 300 150

0 -300 150

6. Gross value 5 210 600 1,240 6

7. Additional costs 20 50 1,000

8. Net value 5 190 550 240

] Improved semolina processing enables 650 kg of semolina to be obtained from 1,000 kg of barley instead of 550 kg at
present. This is at the expense of second-grade flour, the yield of which falls from 250 kg to 150 kg. The quality of bran
produced remains unchanged.

2 Improved flour extraction enables 750 kg of first-grade flour to be obtained, instead of 450 kg at present. This is at the
expense of bran, which falls from 600 kg to 300 kg.

3 The production of rice substitute (a new product) will enable 850 kg of rice substitute and 150 kg of bran to be ob
tained from 1,000 kg of barley.

4 Prices are assumed as follows (dh/t):
semolina 3,600
flour I (first-grade) 3,000
flour II (second-grade) 1,500
rice substitute 3,400
bran 1,000
barley (producer price) 1,800

s Gross value: potential increase in the gross production value.
Net value: potential increase in the net production value.

6 The additional value of production is the difference between the current value of 1 t of barley (current situation) and
that of 850 kg of rice substitute plus 150 kg of bran (potential situation).

266 Research Program Formulation



Day 3/Session 8/Handout 2
(3.8.2)

Table 11. Potential increase in net value of barley production by 2005 in Morocco

(1) (2) (3)
Agroecological zone Gross value 1 Additional costs 2 Net value 3

('000,000 dh) ('000,000 dh) ('000,000 dh)

Arid and semiarid 1,316 154 1,162

High-potential bour 704 50 654

Highlands 374 46 328

Processing for human 572 228 344
consumption4

TOTAL 2,966 478 2,488

1 Potential increase in gross value calculated (from table 8) as follows: (area in 2005) x [(potential yield in 2005) -
(yield in 1984-89)I x price; 1 t of barley costs 1,800 dh.

2 Additional cost of production = area x additional cost per hectare (from tables 8 and 9).

3 Potential increase in net production value = gross value - additional costs of production.

4 Calculated from table 10, lines 6, 7, and 8. Currently, 10% of production is processed into semolina and 10% into
first-grade flour. The share of production processed into semolina and flour is expected to remain the same, leading
to an expected output of 400,000 t of each product in the year 2005. In addition, 5% of production (approximately
200,000 t) will be used to produce rice substitute.

Gross value = (400,000 x 210) + (400,000 x 600) + (200,000 x 1,240) = 572 million dh.

Additional production costs for processing =(400,000 x 20) + (400,000 x 50) + (200,000 x 1,000) =288 million dh.

Net value = (400,000 x 190) + (400,000 x 550) + (200,000 x 240) =344 million dh.

the researchers and development workers in
volved in the exercise. They are invited to pool
their efforts at the second workshop of the pro
gram planning group. Two forms of interaction
are used. The first consists of dividing the group
into pairs, the second is a form of group discus
sion known as the nominal group technique. In
forming pairs, it is advisable to mix disciplinary
and professional experience. For example, a re
searcher and an extension agent could form a
pair, but not two researchers.

The estimates of each pair are put up on the
board for review by the group as a whole. The
nominal group technique is used to aid decision
making and ensures that diverging opinions are
taken into account if a consensus cannot be
reached. The process for estimating the different
factors is described below.

Share of potential attributable to technology (p). This
is evaluated by agroecological zone and/or pro
duction system. Each pair first assesses the sever
ity of the constraints faced by each project, and
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then compares all the constraints. The share of
technology will be proportional to the severity of
the constraints overcome. This share is expressed
as a percentage of the potential. Here, as for all
the other estimates, a relative value rather than an
absolute value is needed, since the purpose of the
exercise is to rank projects against each other.
Each pair presents its results, making sure that
the sum for a given zone is 100%, since the poten
tial will be fully achieved only when all con
straints are lifted.6

The nominal group technique is then used to dis
cuss the results, which are noted on the board for
each pair. The group discussion focuses on the re
sults that deviate most from the average. To give
an example: most pairs have estimated the share
of technology for a given project to lie between
15% and 25%. Two pairs, however, estimate it at
40% and 5%. These pairs will be asked to explain
the reasons for their scores.

Such extremes can bring out important points
that the rest of the group has overlooked and they
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can then be persuaded to adjust their scores ac
cordingly. Alternatively, the pairs with outlying
scores may have to acknowledge that they are
wrong and agree to correct their estimates. It is
also possible that all pairs may decide to stick to
their first estimates.

The moderator should allow each participant a fi
nal opportunity to clarify his or her position, en
suring that any remaining differences truly reflect
differing assessments, rather than a lack of infor
mation or a misunderstanding. For the technique
to be manageable, the number of pairs should not
be too great: between six and eight seems to be
the best number.

Table 12 presents the final results of this process
for the share of technology, after outlying esti
mates had been discussed. The numbers in col
umn 1 refer to the list of projects in annex 2. The
last column shows the average of all pairs' esti
mates. This is the value that will be used to calcu
late the project's score.

Probability of success (s) and technology adoption rate
(a). As for the previous factor, a relative estimate
is required rather than an absolute figure. For the
probability of success, the emphasis is on com
paring projects with regard to the complexity of
the research required to overcome the constraint.
For the adoption rate, teclmologies are compared
with each other, for each project and in each pro
duction system and zone.

To estimate the technology adoption rate, partici
pants use the list of factors on which the rate will
depend (see above). This list is discussed in ple
nary session, after which the pairs are asked to re
flect on it. Ideally, accurate data on the adoption
rate of similar existing technologies will be avail
able, providing a point of reference. Unfortu
nately, in most cases, technology adoption rates
are not known. The informed opinion of partici
pants is all that the group has to go on. The con
straints tree (step 2) also prOVides valuable
information that will help to estimate potential
adoption rates. It highlights the relationships be
tween teclmical and socioeconomic constraints.

To standardize the responses, it is necessary first
to agree on a scale for both adoption rate and
probability of success. The scale is presented
when the exercise is started. It should probably
have only three or four levels. Finer judgements
will be impossible unless data are available on the
adoption of existing technologies. Thus, a tech
nology may be thought likely to be widely
adopted, moderately adopted, or little adopted.
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The probability of success may be considered to
be high, moderate, or low.

The group must then reach a consensus on a
quantitative value to attach to each qualitative es
timate. For example, it may agree on a figure of
60% for a widely adopted technology, indicating
that such a technology covers 60% of the area cul
tivated or affects 60% of the livestock herd, and so
on.

As before, the nominal group teclmique is used to
analyze the evaluations made by each pair, with
the emphasis on extreme views.

For those interested in the interactions among
projects, tables 13 and 14 present the group's re
sults for the two factors.

Impact of technology on the environment. The indi
rect impact of a technology on production via the
environment can be estimated as a percentage of
the direct effect, with a plus or minus sign in front
of it, depending on whether the overall effect is
thought to be positive or negative. Again, to
standardize the estimates, the group must agree
on a scale. This factor should preferably be dis
cussed in plenary session rather than in pairs. The
magnitude of the effect may be subject to differ
ent estimates, but there must be a consensus re
garding its overall direction. The scale should
again be limited. For barley, it was decided to
adopt a bracket of minus 10% to plus 10%. Quan
tifying environmental impact is highly problem
atic, and if participants are given too large a scale,
the project's score may be too greatly influenced
by a factor that is extremely difficult to estimate.

Table 15 presents the group's results for this fac
tor. The group felt that none of the technologies
considered would have an undesirable effect on
the environment. The effect is either neutral (0%)
or positive-between +5% and +10% of the direct
effect.

Definition ofscale

We should emphasize that the actual values cho
sen for the scale matter little, as long as the scale
reflects the combined opinion of the group. The
projects' scores are not used as absolutes but only
to compare projects with each other. Whatever
the values chosen, the same priority ranking of
proj-ects should result.

For example, for adoption rate, one could either
go for a scale of 70%,50%,30%, and 10%, or for a
scale of 60%, 40%, 20%, and 5%. What matters is

Research Program Formu[arion
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Table 12. Pair evaluations of share ofpotential increase in net value of barley production attributable to tech
nologies developed by projects (%)

Pair

30 20 10 10 9 25 17.3

8 7 13 20 6 18 20 14.0

9 2 5 9 8 3 6 5.5

12 10 5 5 3 6 5.0

13 10 10 8 11 3 7 8.2

14 8 7 16 9 7 7 9.0

15 3 5 10 8 13 6 7.5

3 10 15 5 7 10 5 8.7

4 6 5 4 11 7 6 6.5

5 7 11 4 13 13 6 9.0

6 7 8 9 12 14 6 9.3

100 %

17

18

3 o

20

40

10

35

35

8

30

25

13

25

18

15

22

25

12

26.2

30.5

11.3

21 45 35 40 35 21 35.7

22 20 40 15 30 48 32.4

3 13 5 5 10 10 8.2

4 5 5 5 10 8 6.4

5 13 10 20 10 8 11.9

6 4 5 10 5 5 5.4

100 %

10 50 60 60 45 50 60 54

16 50 40 40 55 50 40 46

100 %

Notes; Severity of constraints for projects 2 and 11:
- semiarid zone: average severity of constraints in projects 1, 8,9,3,4,5, and 6 = 10.4
- high-potential bour: average severity of constraints in projects 17, 3, 4, 5, and 6 = 13.9
- highlands: average severity of constraints in projects 21, 3, 4

Projects 7, 19, and 20 are not shown in tables 12 to 17. Although identified by the Barley
Subprogram, they were eventually assigned to other programs for reasons of internal pro-
gram coherence (see annex 2).
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Table 13. Pair evaluations oj probability oj success oj barley research in Morocco (%)

Pair
Project (P)

C 0 E F
Average

A B

1 50 75 75 75 75 50 66.7

2 75 50 75 50 75 75 66.7

3 50 50 75 50 75 50 58.3

4 50 75 75 50 75 50 62.5

5 75 50 75 50 75 50 62.5

6 25 25 50 50 50 50 41.7

8 50 25 50 50 50 25 41.7

9 50 50 50 25 50 25 41.7

10 50 75 75 50 75 50 62.5

11 25 25 50 25 50 50 37.5

12 50 75 50 75 75 75 66.7

13 50 75 75 50 75 75 66.7

14 50 50 75 50 75 75 62.5

15 50 50 75 75 75 75 66.7

16 75 50 50 50 75 50 58.3

17 75 75 75 50 75 50 66.7

18 50 75 50 50 75 50 58.3

21 25 50 50 50 25 50 41.7

22 25 25 50 50 25 50 37.5

•

that all the participants should have the same un
derstanding of the wording used to describe each
level. For each level we recommend choosing ex
amples of technologies whose adoption rate is
well known, as references for technologies that
are widely adopted, moderately adopted, or little
adopted.

Strategic and basic research projects

These projects present a problem. They do not
lead directly to a technology that Can be adopted
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by farmers, but rather to new information or
methods for use by researchers. Barley projects 2,
3,4,6, and 11 are of this kind. Their objective is to
identify sources of resistance to various pests and
diseases. These traits are then transferred into a
more productive genetic background to produce
an improved crop variety (projects 1, 17, and 21).
To evaluate the adoption rate for such projects,
we must calculate the average adoption rate for
the technology generated by the projects that use
the information or methods they develop (see
notes to table 14).
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Table 14. Pair evaluations of barley technology adoption rate in Morocco (%)

Pair

Project (P) A B C 0 E F Average

1 75 50 50 50 75 75 62.5

2 1 63.7

3 1 62.5 66.7 62.5

4' 62.5 66.7 62.5

51 62.5 66.7 62.5

6' 62.5 66.7 62.5

8' 62.5

9' 62.5

10' 62.5

11 j 63.7

12 25 50 25 25 50 50 37.5

13 25 50 50 25 50 50 41.7

14 25 50 25 50 50 50 41.7

15 25 25 25 25 25 25 25.0

16 75 50 50 75 50 75 62.5

17 75 50 50 75 75 75 66.7

18 75 50 75 50 50 50 58.3

21 75 50 50 50 75 75 62.5

22 50 50 25 50 50 50 45.8

1 Technology adoption rates for bask research projects are considered to equal the average adoption rate for the
technologies produced by the projects that use their results:
- semiarid and arid zones: average adoption rate of projects 3, 4, 5, 6, 8, and 9 =adoption rate for project 1.
- high-potential bour: average adoption rate of projects 3, 4, 5, and 6 = adoption rate of project 17.
- highlands: average adoption rate of projects 3, 4,5, and 6 =adoption rate of project 21.

The adoption rate for projects 2 and 11 = average adoption rate of projects 1,6,8,9,3,4,5, and 10 for the arid
and semiarid zones; 17, 6,3,4,5, and 10 for the high-potential bour; and 21, 6, 3, 4, 5, and 10 for the highlands.

Adoption rate of project 10 =adoption rate of project 16.

The three columns for projects 3, 4, 5, and 6 correspond to the three agroecological zones (left to right = arid,
high-potential bour, and highlands).

To better understand the interactions among projects, see the description of projects in annex 2.

Results

Table 16 presents the overall results and calcu
lates the projects' scores. Box 8 presents a step-by
step calculation of the score for two projects. It
also illustrates the process used to calculate the

Research Program Formulation

score for projects whose results will be used in
more than one zone.
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Table 15. Effect ofbarley technology on the environment

Project Impact Factor e = 1 +
impact in %

100

P 1 + 10 1.1 (reduced pesticides)

P 2 + 10 1.1 (contributes to projects 1, 17, and 21)

P 3 + 10 1.1 (contributes to projects 1, 17, and 21)

P 4 + 10 1.1 (contributes to projects 1, 17, and 21)

P 5 + 10 1.1 (contributes to projects 1, 17, and 21)

P 6 + 10 1.1 (contributes to projects 1, 17, and 21)

P 8 0 1 (study of effect of nitrogen)

P 9 + 5 1.05

P 10 0 1 (contributes to projects 1, 17, and 21)

P 11 + 10 1.1 (effect on soil preparation)

P 12 + 5 1.05 (improved composition of fertilizers)

P 13 +5 1.05

P 14 0 1

P 15 0 1

P 16 0 1

P 17 + 10 1.1 (reduced use of pesticides)

P 18 0 1

P 21 + 10 1.1 (reduced use of pesticides)

P 22 + 5 1.05 (improved composition of fertilizers)

•

The scores for all the projects provide a ranking in
terms of the benefit expected per research year.
The group uses this ranking to identify a set of
priority projects on the basis of the resources the
program will have and the critical mass needed to
achieve impact.

Participants should examine the ranking criti
cally, in the knowledge that priority-setting meth
ods are by no means infallible. They should ask
themselves whether the ranking makes sense. Are

Value of the Approach

Advantages and Disadvantages

The priority-setting process is, in effect, a simpli
fied benefit-cost analysis. To carry out a complete
benefit-cost analysis on a per project basis it
would be necessary to calculate the discounted
flow of costs and benefits from the start of the
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there any unexpected results? If so, how did these
arise? Has one of the factors been misjudged? Is
the participants' intuition faulty? This examina
tion can lead to a reranking of the projects. In this
case the reasons must be well substantiated and
be accepted by the group as a whole. Indeed, this
stage of critical examination should not be syn
onymous with a wholesale reranking of all proj
ects, since the priority-setting exercise would then
have been a waste of time. The priority projects
are shown in bold in table 17.

project until the technology is discarded by farm
ers. Besides the ceiling adoption rate used above,
we would need to estimate the amount of time
between the development of the technology and
the beginning of adoption, the rate at which
adoption increases, and the length of time for
which the technology remains in use. Robust esti-
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Table 16. Barley project scores

v p s a
C'Project e Score

('000,000 dh) (%J (%J (%)

1 1,162 17.3 66.7 62.5 0.9 1.1 102.4

2' 1,162 654 328 lOA 13.9 13.4 66.7 63.2 0.3 1,1 395.2

3' 1,162 654 328 8.7 11.3 8.0 58.3 62.5 66.7 62.5 004 1.1 206.6

4' 1,162 654 328 6.5 12.7 6.0 62.5 62.5 66.7 62.5 004 1.1 197.5

5' 1,162 654 328 i 9.0 10.6 11.8 62.5 62.5 66.7 62.5 004 1.1 233.4

6' 1,162 654 328 9.3 8.3 5.2 41.7 62.5 66.7 62.5 0.7 1.1 75.0

8 1,162 14.0 41.7 62.5 0.6 1.0 70.7

9 1,162 5.5 41.7 62.5 004 1.05 43.7

10 344 54.0 62.5 62.5 004 1.0 18104

11 2 1,162 654 328 10.4 13.9 13.4 37.5 63.2 0.5 1.1 133.3

12 1,162 5.0 66.7 37.5 0.5 1.05 30.5

13 1,162 8.2 66.7 41.7 0.6 1.05 46.4

14 1,162 9.0 62.5 41.7 0.6 1.0 45.4

15 1,162 7.5 66.7 25.0 0.4 1.0 36.3

16 344 46.0 58.3 62.5 0.5 1.0 115.3

17 654 26.2 66.7 66.7 0.8 1.1 104.8

18 654 30.5 58.3 58.3 0.8 1.0 84.7

21 328 35.7 41.7 62.5 0.8 1.1 42.0

22 328 32.4 37.5 45.8 0.7 1.05 27.4,

1 C =cost in research years.

2 The three columns for these projects correspond to the three agroecological zones (left to right: arid, high-potential hour, high
lands). For these three projects the overall score = sum of project scores for each agroecological zone (i):

1;3 Vi X Pi X s; X a; X e;

;=1 C

mates of these factors are extremely difficult to
obtain. Moreover, as mentioned previously, dis
counting the flow of costs and benefits leads to
loss of transparency, involving calculations that
are difficult to understand for noneconomists.
The approach we have suggested therefore calcu
lates an annual Ble ratio, using the average an
nual cost and the average annual benefit.

That said, the approach does of course allow the
introduction of discounted annualized flows of
costs and benefits, provided it has been possible
to estimate the curve in a sufficiently robust
manner.

Although the approach we recommend is not as
rigorous and complete as a full-fledged benefit-

Research Program Formulation

cost analysis, it has the same essential logic and
conceptual framework. In any case, the level of
precision that full benefit-cost analysis would al
low is not really necessary for our purpose, which
is simply to obtain a ranking from which to select
a set of priority projects. Within this set, it matters
little whether a project ranks first or second.

Moreover, the main purpose of the exercise is to
achieve a consensus on priorities among stake
holders, given the program's limited resources.
The advantage of the method presented here is
that it promotes consensus by adopting a partici
patory approach using simple calculations that
participants can make themselves with the aid of
a calculator.
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Box 8. Cakulatinga project score

Project 1:Development ofvarieties withhigh yield potential (arid and semiarid zones)

This projecttargets the a.rid and semiarid zones. The potential increase in the net production
value V is therefore l,162,000,OOOdh(ta.blell)
The share of technology in achieving this potenti.=Uis estimated at 17.3% (table 12)

The technology will be adoptedover 62.5% of the area cultivated (table 13)

The probability.of successJor this•research is66.7%•(table .14)

The indirecteffectontheenvironmentaccountsfor 10% ofnetvalue (table 15)

The cost ofthis researchisO.9researchyears(annex 2)

The project's score (V xpxaxs x e) / C is therefore (table 16):

(1,162,000,000 xO.173xO.62Sx 0.667xl.1) 10.9 = 102,425,539=102.4

The project COmes ninth in the ranking (table lZ).

Project 4: Development ofstable resistance to powdery mildew (all zones)

This project targets all zones. We therefore begin by calculating the potential increase in the net
production value (V) for each zone. The total is then multiplied by s and e, which are considered
not to vary among zones, and the result is divided by C. Thus:

Arid and semiarid zones:

1,162,000,000 x0.065 x0.625 = 47,206,250

High-potential bour:

654,000,000 x0.127 x 0.667::; 55,399,686

Highlands

328,000,000 x0.06 x 0.625::; 12,300,000

The project's score is:

[(47.2 +55.4 +12.3) x0.625 x 1.11/ 0.4=197.5

The project ranksfourili(tablel7).

The equity issue

Equity objectives are not included in the calcula
tion of the project's score. These objectives have
already been taken into account in the basic
choice of commodities made at the institutional
level. A country wishing to benefit certain groups
of producers or consumers will focus its research
on the commodities that these groups grow or
consume.
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At the program. level, there are still two areas
where equity considerations intervene: the choice
of agroecological zones and the choice of tech
nologies to develop. Technologies are determined
when projects and their activities are identified
and formulated (step 5). The group will select ac
tivities that culminate in the development of tech
nologies that reflect the government's choice of
target producer groups. For example, if it is gov
ernment policy to give priority to resource-poor
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Project title I zone 1 Score Rank

P2 • Germplasm col/ection, evaluation, and conservation / aI/ 395.2 1

P5 • Sources of resistance to barley yellow dwarfing virus / all 233.4 2

P3 • Development of stable resistance to Helminthosporium teres / all 206.6 3

P4 - Development of stable resistance to powdery mildew / all 197.5 4

P10 - Quality selection criteria / all 181.4 5

P11 • Biotechnology for crop improvement / all 133.3 6

P16 -Improvement of contribution to human consumption / aI/ 115.3 7

P17 - Varietal improvement / high-potential bour 104.8 8

P1 • Varietal improvement / arid and semiarid 102.4 9

P18 - Cultural practices / high-potential bour 84.7 10

P6 - Study of barley gall midge / all 75.0 11

P8 - Selection criteria for drought tolerance / arid and semiarid 70.7 12

P13 - Fertilizer application I arid and semiarid 46.4 13

P14 - Weed control and control of seed-borne diseases I arid and semiarid 45.4 14

P9 - Selection criteria for other abiotic stresses I all 43.7 15

P21 - Varietal improvement / highlands 42.0 16

P15 - Supplementary irrigation techniques I arid and semiarid 36.3 17

P12 - Optimization of sowing techniques I arid and semiarid 30.5 18

P22 - Cultural practices I highlands 27.4 19

Priority projects are in bold italics.

1 Projects and their activities are outlined in annex 2.

farmers, activities leading to low-cost technolo
gies suitable for small-scale use will be selected.

With regard to agroecological zones, the problem
is more complex. Basing the project's score on the
potential increase in the net production value will
tend to favor projects in high-potential zones,
since these will show the greatest increase in pro
duction. Projects in low-potential zones will be
disadvantaged, as may be seen in the case of the
Barley Subprogram, where highlands projects are
at the bottom of the list. Equity objectives can
nevertheless be included qualitatively in the exer
cise.

In its presentation of the Barley Subprogram to
policymakers for approval (step 8), the program
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planning group emphasized that a highlands
project could be included in order to meet the
government's concern to benefit people in mar
ginal areas? However, the group also made it
clear that, to include such a project, policymakers
would either have to give research the necessary
additional resources with which to carry it out, or
agree to discard a higher-priority project with
greater potential iInpact on economic growth, in
order to free up the necessary resources.

In such cases, the program document also pro
vides an opportunity to draw policymakers' at
tention to the opportunity costs of any decision to
select low-priority projects on the grounds of eq
uity. The project's score provides a clear indica
tion of this cost.
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Notes

1. Collion, M-H. and A. Kissi. 1995. Guide to pro
gram Planning and Priority Setting. Research
Management Guidelines No. 2E. ISNAR, The
Hague.

2. Although it is theoretically possible to esti
mate the growth in production expected
from a specific technology directly, experi
ence in the workshops showed that partici
pants had difficulty in evaluating the impact
of a single technology on productivity. They
found it easier to start by estimating the over
all potential of a commodity in a given zone,
if all constraints were lifted and all technolo
gies adopted. They then estimated how much
each technology was capable of contributing
to the realization of the specific potential by
comparing the contributions made by the
various technologies.

3. The use of the "cover crop" is a good exam
ple of a technology that has had a negative
indirect effect on the environment. The cover
crop is not a kind of crop but a piece of
equipment resembling a plow, used in
nothern Africa. Cultivating the soil with a
cover crop can increase productivity, while
reducing operating costs. One pass of the
cover crop is usually much less expensive
than repeated conventional plowing.
Hoewever, on fragile soils the use of this tool
promotes wind erosion. The resulting loss of
nutritional elements reduces soil fertility.
Thus, in the medium term the advantage of
increased productivity through the use of the
cover crop is lost.

4. In cost-benefit analysis, costs and benefits are
normally estimated for each year, then con
verted into current values. We have decided
to simplify this procedure so that the analysis
should not seem too daunting and the calcu
lations (on a pocket calculator) should re
main easy and clear. The aim is to enable a
group without much expertise in economics
to use the methods. We therefore express
costs and benefits as annual averages. This
can be justified in situations where projects
are not of widely differing duration, since the
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priority ranking is unlikely to be changed.
Where this is not the case, users may resort to
classical cost-benefit analysis, using dis
counted flows of costs and benefits.

5. This rationale does not take into account in
teractions between constraints. When two
constraints interact, the gain in productivity
will be higher if both constraints can be lifted
simultaneously rather than separately. This is
why project formulation is so critical (step
5)-projects should be defined at a level of
aggregation such that all the constraints that
must be lifted to solve the problem eill be
treated under the same project. Attempts to
prioritize projects that are interdependent
can run into difficulties, as an experience at
the International Potato Center (CIP)
showed.
Cip had identified two seperate pest and dis
ease projects demanding different kinds of
expertise: one on nematodes and the other on
bacterial wilt. However, at the priority-set
ting stage, establishing the share of total po
tential for each project proved impossible,
because nematodes predispose the plant to
infection with bacterial wilt. In the end we re
turned to step 5 and planned a new project
covering both constraints. If interaction prob
lems arise during priority setting, it is advis
able to go back to the previous step and ask
whether the projects have been well thought
out in th efirst place.

6. This must of course be an approximation,
since constraints may be interdependent.

7. The project concerned was nr. 21, "Develop
ment of varieties adapted to highland areas."
This project was proposed because the ge
netic resources constraint is particularly se
vere for this zone--cold-tolerant varieties are
lacking-and because the research already
conducted on the identification of sourcesof
resistence to pests and diseases would show
considerably more payoff if used as the basis
for developing varieties adapted to all zones.
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Exercise Sa. Case study on project priority setting
(Group exercise)

Phase 1. Group work (55 minutes)

1. Form four groups of participants, each electing a rapporteur.

2. Refer to the previous exercise and take into account that you are allowed 3 person years per
year for the subprogram.

3. Establish priorities for the subprogram identified before for your country.

4. Prepare responses to the following questions:

a. How did you arrive at the scores that you will be presenting?
b. Why did project x come out as the most important one? What is the base for this

judgment?

Phase 2. Presentation and discussion (25 minutes)

5. The rapporteur of each group writes the responses on a flip chart and presents them to the
plenary group.
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Project name Project activities Human resource
requirements

1. Developm<:nt ofdrought toler- a. characterize existing varieties Breeder 2.00PY
ance varIetIes

b. screen exotic varieties Agronomist 1.67 PY
c. make crosses and selection Socioeconomist 0.50 PY
d. test and validate selections Plant protectionist a.20PY

Total 4.37 PY

2. Development of water conser- a. characterize existing conser- Soil scientist 1.67 PY
vation techniques vation techniques

Agronomist 1.25 PY
b. characterize exotic conserva-

tion techniques Land use 2.00PY

c. test and adapt techniques Socioeconomist 0.50PY

d. develop new conservation Total 5.42PY
techniques

3. Agroecological zonation
Geographer 0.70 PYa. obtain remote sensing images

b. identify soil.types and relate to Botanist 0.25 PY
remote sensmg Soil scientist 0.25 PY

c. identify vegetation types and Climatologist 0.20PYrelate to remote sensing

d. collect climatic data Agronomist 0.20 PY

m~E images to create crop suit-
Total 1.60 PYe.

abilty maps

f. identify the most suitable area
for maIZe production

4. Development of improved Agricultural 0.40PY
farming sy'stems for conserva- a. evaluate current practices

Engineertion of SOIl moisture b. develop new practices
Agronomy 0.10 PY

c. evaluate new techniques
Soil scientist 0.50PY

d. develop practices that reduce
Social scientist a.20PYsoil compaction

e. develop methods to break Total 1.20 PY
compaction layer

f. develop implements that
causes less compaction

0 develop new practiceso'

h. conduct on-farm tests

I. c?ITY out a dissemination exer-
cise

J. carry out adoption and accep-
tance studies
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5. Determination of appropriate
planting dates for maize

a.

b.

c.

collect climatic data in maize
growing areas

carry out planting date studies
in various areas

consolidate the results and
disseminate

Agronomist

Total

2.00PY

2.00PY •
6. I?evelop short season varle- a. characterize local varieties Breeder 2.50 PY

tIes
b. screen exotic varieties Agronomist 1.50 PY

c. make crosses and select Total 4.00 PY

d. test and validate selections

e. disseminate the results
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Project V *p *S *A *Q *E Ie =N
number

Example 15,000,000 0.12 0.5 0.75 1.0 1.1 45 16,500
11 11

tr "

II fl

" '1

V*Pi*Si*Ai*Qi*Ei = N

Ci
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Estimating P

Project Project description P
number

n

LPi = 100
1

•
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Estimating S

Project
number

Project description

Day 3/Session 8/handout 5
(3.8.5)

s

S: high
medium
low

Research Program Formulation

=0.75
=0.50
=0.25
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Estimating A

Project
number

Project description A

284

A: high
medium
low

=0.75
= 0.50
=0.25
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Estimating Q and E

Day 3/Session 8/handout 5
(3.8.5)

Project Project description Q E
number

favors
neutral
hurts

Research Program Formulation

Q
equity 1.1
equity 1.0
equity 0.9

E
environment 1.1
environment 1.0
environment 0.9
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Exercise ab. Priority-setting analysis
(integrated panel technique)

Phase 1. Groups address set of questions (30 minutes)

1. Form groups of four participants each.

2. Each group receives 4 question sheets, each with a different question. Each participant is
assigned one question sheet.

3. Groups discuss the 4 questions. Each participant contributes two issues raised by each of
the questions. For each question, the group decides on three major items. These three items
are written down by the person with the corresponding question sheet. For example the
participant with question no. 2 will record the responses to question 2, and so on.

Phase 2. New groups address a common question (25 minutes)

4. Join your partners from the other groups who have the same question sheet.

5. Each group elects a rapporteur.

6. Share the three major items decided on by the groups during the first phase and discuss them.

7. Decide on the three most important issues raised.

Phase 3. Presentation (20 minutes)

8. The rapporteur of each group writes the responses on a flip chart and presents them to the
plenary group.
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Exercise 8b. Priority-setting analysis
(question sheet no. 1)

What are the principal reasons for favoring one project over another in a research program?
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Exercise ab. Priority-setting analysis
(question sheet no. 2)

If the expected benefits of the research of two projects are the same, which additional factors
should be considered to decide which project has priority?
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Exercise ab. Priority-setting analysis
(question sheet no. 3)

Consider a specific research program that you are familiar with. What is the name of the pro
gram? Which types of projects should receive a high score on modifying values such as eq
uity or greater?
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Exercise ab. Priority-setting analysis
(question sheet no. 4)

Which types of projects should have high scores on adoption or on research success?
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DAY THREE

RATIONALE

OBJECTIVES

PROCEDURE

PRESENTATION

EXERCISE 9

Research Program Formulation

Day 3/Session 9
Instructions to Trainers

Session 9
Priority Setting: Approach and
Methodologies

Instructions to Trainers

14:00 -15:30 Session 9. Priority Setting: Approach and
Methodologies

15:30 -15:45 Tea/Coffee Break

15:45 - 16:30 Session 9. (Continued)

In many developing countries, data are often unreliable or
unavailable. Skilled analysts are scarce and therefore repre
sent a high opportunity cost. To build consensus on priorities
and unbiased results, participation of research users in pri
ority setting may be highly desirable. For these reasons,
priority-setting methods that would minimize data and ana
lyst skill requirements, and enable users' participation,
would be highly desirable.

By the end of this session, the participants will be able to do
the following:

• Identify key principles that should guide any priority-set-
ting process

• Describe the steps in priority setting.

• Identify methods in priority setting.

Use overhead 3.9.1 to present the session's objectives.

Training techniques: presentation, group exercise.

rexperience) Give a brief presentation focusing on ap
proaches and methodologies of priority setting. You will
find the information in the handout very useful. Seventeen
overheads support the presentation: 3.9.2 through 3.9.18. At
the end of the presentation distribute handout 3.9.1 and be
sure to ask the participants if they have any comments or
questions, or if they need clarifications. (15 minutes)

Exercise 9. Priority setting as a practical tool for research
management (1 hour 55 minutes)

Phase 1. Group work

1. Distribute handouts 3.9.2, 3.9.3 and 3.9.4. Handout
3.9.2 gives clear instructions for the exercise. Go over
the instructions with the participants step by step. Ask
if clarifications are needed. (5 minutes)
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OBJECTIVES

PROCEDURE

PAPA
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2. Divide the participants into four groups. Group com
position is important. If possible, group B should con
tain economists, while group D should contain
research managers among its members.

3. (experience) The groups prepare their presentations.
While they work, circulate from group to group to
check progress. Clarify any concerns they have while
they are working. Be sure to remind them of the time
remaining in the exercise. (60 minutes)

Phase 2. Presentation and discussion

4. (experience, process) Groups present sections of the

case study. Introduce the presentations and facilitate a
brief discussion after each. Approximately 10 min
utes is available for each group (includes presentation
and discussion). Remain on time. (40 minutes)

5. (process) At the end of the exercise, provide feedback
on the content of the presentations. Ask the partici
pants questions such as "How did you feel doing this
exercise?" and "What did you learn?" to facilitate dis
cussion of the process. (10 minutes)

Closure (5 minutes)

1. (application) Ask the participants to tell one of their
neighbors two things they might do differently in
their job as a result of what they have learned in this
exercise. Choose some volunteers to give samples.

2. Make a transition to the next session.

16:30 - 17:00 Feedback on the Day's Activities and
PAPA

By the end of this session participants will be able to do the
following:

• Provide feedback on the day's activities.

• Consider possible actions they would like to implement
in their own organizations.

Training technique: individual exercise

Highlight positive and negative points ofthe day. Note areas
that may need additional attention in the workshop. Partici
pants can describe some strengths and weaknesses of this
day on handout 3.9.5 and use handout 3.9.6 to facilitate their
task. (15 minutes)

(application) Ask the participants to take some time to jot
down some "action ideas" they may have for themselves as
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a result of today's activities. They can use handout 3.9.7.
(15 minutes)
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DAY THREE Session 9
Summary of Overheads

Objectives of Session 9, priority Setting:
Approaches and Methodologies

7. Identify key principles tl1at should guide any
priority-setting process.

8. Describe the steps in priority setting.

9. Identify methods in priority setting.

3.9.1

Principle 1: Identify Research Objectives

3.9.4

Principle 4: Select Appropriate Levels
of Detail for Analysis

Depending on available:

etlme
• resources
• data

3.9.7

Six Steps in Priority Setting

I

j ~APprove & implement priorities(dISCIlSS, rOfmOr~SUII$)

5 Campere mCZIIsurements lpro::oss inlormatlo~)

oil Predict performance (campilo inlormatiol'\
ldontlfy Inlormil!l:;m, II000S,sourcos)

J Derive mC8$Urement :s~anclarr:l:s (chooSIl moas~ro5
orrosaarcrlconlrlbu~ons)

2 Oefine lliternali'lles (dol'no progl'(lms, ag~(;Olcgical zonas)

1 Detine obie~ives (idtHlllryrosoafcll sy:;lotll obJ0(;livtJ~)

3.9.10

300

Principles of Priority Setting
How to g~t th~ most OlJt of your res~s,chbudget

3.9.2

Principle 2: Separate the Issues

3.9.5

Principle 5: Translate Results into Decisions

facilities
investment

human resources
development

3.9.8

Priority-Setting Methods

• Checklist

• Congruence analysis

• Scoring model

• Subjectively based scoring model

• Cost-benefit analysts

• Mathematical programming

• Eeonomlc surplus mode

3.9.11

Strategic Priority-Setting Principles

1. Identify objectives, but don't treat research
as the cmly toofto reach them,

2. Separate value judgments from teehnical
and economic questions.

3. Measure the economic value of research.

4. Select an appropriate level of detail.

5. Translate results into decisions.

3.9.3

Principle 3: Measure Economic Value
of research contributions

3.9.6

Key Conclusions

• Exact method may vary, but principles do not

• Don't treat research as the only tool

• Separate value jUdgment from technical and
economic questions

• Measure economic value of research

• Translate results into decisions

3.9.9

Checklist Method

~ Simplest

-Cheap

~ Historically based

~ Least understanding of agriculture

3.9.12
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Congruence Analysis

~ Single-criterion method

• Allows budget allocation

• Simple, cheap, transparent

• Poor theoretical logic - doubtful results

3.9.13

Differences Between Methods

• Data • Rigor

• Skill level • Transparency

• Time and resources

3.9.16

Research Program Formulation

Scoring Model

Advantages
• quick
• transparent
• can rank all resear<::h areas
• multiple goals and objectlvos

Disadvantages

• easy to abuse
• lack 01 discounting
• crude estimates of efficIency and

distributional effects ofl'Gsearch

3.9.14

No Right or Wrong Tool

Only the right tool for a specific context

Choice depends on;
• accuracy of available data
• time for decision making
• resources: available
.. dogree of participation required
• 1ranspanncy
.. simplici1y
• 1h$(lre1icllllogie

3.9.17

Day 3/Session 9
Instructions to Trainers

Cost-Benefit Analysis

- Complicated

- Uses ratios for prioritiZing

- Relates 10 efficiency and sustainablllty

• E.qul1y not considered

3.9.15

Consensus on priQrities is

more desirable than rigorous resLilts

on which interested parties do not agree.

3.9.18
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Priority Setting: Approach and Methodologies
(summary of presentation)

1. Priority setting is about how to get the most out of your research budget.

2. The following five principles should be kept in mind when conducting an analysis of
agricultural research priorities:

• Identify research system objectives
• Separate value judgments from technical and economic questions
• Measure economic value of research contributions to objectives
• Select the appropriate amount of detail
• Translate results into decisions

3. Identify research system objectives: Any society has a number of objectives and research
can potentially contribute to several of them. Research, however, is not the only policy
instrument for meeting societal objectives. Other policy instruments such as taxes, subsidies,
and regulations are also available.

Research can be an effective instrument for ensuring productivity and efficiency, but is often
a blunt tool for meeting other objectives. A particular combination of taxes, subsidies, and
regulations may be effective in meeting distributional or environmental objectives, but may
be ineffective for meeting an efficiency objective.

In other words, research policy should be treated in a holistic fashion so that the optimal
combination of policy instruments are used to meet the spectrum of societal objectives.

4. Separate valuejudgmentsfrom technical and economic questions: Weighting of objectives,
for example, is a value judgment, while the potential for a yield gain in rice is a technical
question, and the change in price that will occur if rice production increases is an economic
question.

This principle is important because the appropriate sources of information on each type of
question are usually different:

• Research directors andpolicymakers are often the people with responsibility for making
value judgments.

• Scientists can provide information on technical factors such as the time required to
complete the research, potential yield changes if the research is successful and adopted,
and the probability of research success.

• Extension workers and members of key clientele groups may be helpful sources on
expected adoption rates for new technologies.

• Economists may be the appropriate source of information on value of production and
price responsiveness of supply and demand. Economists are also usually the ones to
combine technical and economic factors to calculate the expected economic benefit of a
research program.
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5. Measure the economic value of research contributions to objectives: Economic value is a
common unit that allows one to calculate the opportunity cost or tradeoffs involved with
particular decisions. Physical measures, such as number of farms, calories, people, etc., are
sometimes used as proxies for research contributions to particular objectives. However,
these proxies are too rough to provide reliable indicators.

6. Select the appropriate level of detail for analysis: This will vary depending on the time,
resources, and available data. Principles need not differ, but the tools used can include
different amounts of detail.

• A relatively simple analysis can involve an analyst, a few thousand dollars, and 3 months
of time.

• A complex analysis that includes detailed information on agroecological zonation can
take a year or more.

For most studies, at least one M.S.-level economist or agricultural economist is involved,
supported by someone to help with published data collection, and a person to assist with
interviews of scientists, extension workers, and clientele groups.

7. Translate results into decisions: A priority-setting analysis provides information that can
feed into human resource development plans, facilities investment decisions, and operating
budgets. The value of the analysis is greatly reduced unless it is tied into planning efforts
and decisions on hiring, training, building, etc.

8. The key conclusions to remember are the following:

• The exact method for priority setting may vary, but the basic principles do not.
• Research is not the only policy instrument but it is the best for meeting efficiency

objectives.
• Separate value judgments from technical/economic questions (and match questions

with appropriate source of information).
• Use economic value as a unit of measure of research contributions.
• Translate results into decisions on people, facilities, and budgets.

9. There is no one correct process for priority setting. However, a series of six basic steps have
been found useful, namely (1) defining research objectives (2) defining alternative research
activities (3) defining measurement standards (4) measuring contribution of activities to
objectives (5) comparison of alternatives and (6) approval and implementation of priority
activities.

10. A number of priority-setting tools are available. Some of the commonly used priority-setting
methods include:

• Checklist
• Congruence analysis
• Scoring model
• Subjectively based scoring model CAHP)
• Cost-benefit analysis
• Mathematical programming
• Economic surplus model
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11. Checklist. This is the simplest of all tools. A list ofcriteria for project selection is elaborated.
Then each project is checked against each criterion. Examples of criteria used are the
following:

• Adoption: will the technology be accepted and put into use by producers or other users?
• Will the project increase food security?
• Will the project help increase exports? (or decrease imports)?
• Will the project require resources that are not available at present?
• Will the technology adversely affect the environment?

12. Congruency analysis. In congruency analysis the importance of a research subject depends
on the size of one indicator. The indicator may be value of production, area planted, or
number of people earning income from it. If commodity A has double the value of
commodity B, the amount of research resources allocated to A would be double the amount
to B. Congruency analysis delivers not only a priority but also a budget allocation.
Congruency analysis is transparent, simple, and cheap to apply, but its theoretical logic is
poor. Though in principle the discriminating potential is clear, it is very doubtful that people
will accept the outcome immediately. Rather it becomes the basis for discussion.

13. Scoring. Scoring methods represent a more sophisticated version of the checklist. They also
start with a list of criteria, but answers to the questions are assigned numerical values and
weights. This enables planners to calculate a project score and rank projects according to
their score. Scoring allows consideration of multiple objectives, including equity.

14. Cost-benefit analysis. This is an application to agricultural research of the well-known
costlbenefit tool used to evaluate development projects. It compares the discounted cash
flow of benefits from an investment with the discounted cash-flow of the costs (in our case,
a research investment). For agricultural research, it means comparing the time-valued
estimate of the net benefit to society arising from farmers' adoption of a technology (B) with
the time-valued estimate of the costs of conducting the research (C). Various measures are
used to represent financial and economic outcomes. The most common are: the benefitfcost
ratio (B/C), the cost/effectiveness ratio, the internal rate of return (IRA), and the net present
value (NEV). Each of them present a slightly different snapshot of project performance.
They are used as a basis on which to select or reject projects until available resources are
exhausted. Costfbenefit analysis measures projects' contribution to efficiency and sustain
ability; equity is not considered.

15. The four methods vary considerably in terms of:

• Data requirements
• Skill level required of analysts
• Time and resources needed
• Rigor of results
• Transparency of calculations
Checklists are the least demanding, in terms of data, analysts' skill level, and time. They are
the least rigorous, but the most transparent. In contrast, cost-benefit analysis, mathematical
programming and the economic surplus model require reliable and detailed data, highly
skilled analysts, and more time to produce results. The calculations, are not easy to follow
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for non-economists, and reqUIre computer programming; but the results are the most
rigorous.

16. There is no right or wrong tool; only a tool appropriate to each circumstance. The choice of
a priority-setting tool should be based upon the following:

• The accuracy of available data
• The time available to make decisions
• The resources available including the skills of available analysts
• The degree of participation desired
• Transparency

• Simplicity
• Theoreticallogic
• Discriminating potential

17. Participation is quite important. Because the objective of a priority-setting exercise is to get
researchers and research stakeholders to agree on priorities, it is important to involve all
throughout the process. It is not enough to consult them at the beginning and present them
with numbers at the end. There is little point in obtaining rigorous results from the
priority-setting exercise if the main interested parties will not agree with them.

Key references:
Collion. M.H. and A. Kissi. 1994. Guide for Program Planning and Priority Setting No.2. The Hague: ISNAR.
Janssen, W. 1994. Priority Setting as a Toolfor Research Mmzagement. The Hague: ISNAR.
Contant, R.B. and A. Bottomley. 1988. Priority setting in agricultural research. The Hague: ISNAR.
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Exercise 9. Priority setting as a practical tool for
research management

(Group exercise and group presentations)

Phase 1. Group work (60 minutes)

1. Form four groups. If possible, group B should contain economists, while group D should
contain research managers among its members.

2. All participants read the summary of the text of handout 3.9.4 to acquaint themselves with
the content of the entire paper.

3. The groups prepare presentations to introduce sections of handout 3.9.4:

• GroupA
Why Set Priorities? and Institutional Versus Methodological Approaches

• GroupB
Methodologies for Priority Setting

• Group C
A Six-Step Procedure for Priority Setting

• GroupD
Managing the Priority-Setting Process

4. You have approximately 10 minutes for your presentation.

Phase 2. Presentation and discussion (40 minutes)

5. The group decides who will make the presentation to the audience. There may be one or
more presenters. Each group has 10 minutes for the presentation. This includes a discussion
with the audience.
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Priority Setting as a Practical Tool for
Research Management

Willem G. Janssen
ISNAR

Summary

To turn priority setting into a practical tool for research management, this paper addresses the
following five issues:

1. Why set priorities? This is done first of all to make the most effective use of the resources
available. Nevertheless, priority setting may deliver a number of important side benefits, such
as consensus building, review of resource allocations, increased transparency, and credibility.
Moreover if none of these side benefits are being achieved in the process, it is doubtful if it is
possible to implement effectively the established priorities.

2. Priority setting as a methodology or as an institutional process. Priority setting has an important
methodological component but depends on a number of other institutional processes. It will only
become more effective if methodologies and process management are simultaneously improved.

3. Choosing a priority-setting methodology. Many methodologies have been applied for priority
setting, with more or less success depending on the specific circumstances. Six criteria that help
one choose a priority-setting methodology are discussed. These are transparency, participation,
simplicity, theoretical logic, discriminating potential, and cost of application. These criteria are
applied to four methodologies: congruency analysis, economic surplus models, scoring models,
and multiple objective programming.

4. Designing the priority-setting process. The four principal roles in the priority-setting process are
defined as: "decision makers;" "economists" (analytical support); "researchers" (technical
support); and "users" (demand for research products). A six-step priority-setting process is
outlined: defining research objectives, defining alternative research activities, deriving measure
ment standards, performance assessment of research alternatives, comparison of research alter
natives, and approval and implementation.

5. Managing the priority-setting process. Key elements in the management of priority-setting
processes are identified and discussed: initiation and leadership, participation, separating the
different hierarchical levels within the institution; the iterative nature, the link with planning, and
implementing the forthcoming changes.

Priority setting has to be evaluated by managerial and not by scientific criteria. It may be more or
less rigorous depending on the problems at hand. It improves the quality of thinking within an
institution as much as the actual decisions.
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Introduction

Priority setting has many dimensions. Managers may emphasize the institutional dimensions while
economists concentrate on the analytical dimensions. The quality of priority setting may be
improved by concentrating on the methodologies or by better organizing the procedures for
participation and discussion. The outcomes can be priority ranks or concrete resource allocations.
Priorities may be set at the national or the program level, for commodities or for regions. Priority
setting may be done from scratch or may be based on current activities. It may concern highly
strategic long-term decisions, as well as how to cut the budget in times of funding shortage. Priority
setting may lead to the selection of one option or to the establishment of a balanced institutional
portfolio. This paper provides a very brief overview of some of the more practical issues in priority
setting by addressing the following five points:

1. Why set priorities?

2. Methodological versus institutional dimensions.

3. A comparison of some priority-setting methodologies.

4. A six step procedure for priority-setting.

5. Managing the priority setting process.

Before proceeding, the first practical conclusion should be drawn. For a management tool with so
many dimensions, one should not expect ready-made solutions. Appropriate guidelines form one
ofthe ingredients for successful priority setting, common sense the other (Mueller, 1989).

Why Set Priorities?

Priority setting aims to select the best portfolio of research activities for a certain research system,
institution, or program. The primary objective of priority setting is to make the most effective use
of the resources available for research.

Priority setting has a number of additional benefits. In the process of priority setting, existing
resource allocations are normally reviewed. Even when the priorities are not strongly modified after
a priority-setting exercise, it may be decided that the existing resource allocation did not reflect
those priorities, thereby leading to a budget revision.

A priority-setting exercise may clarify differences of opinion that exist within the organization and
may provide the occasion for debating and resolving those differences. It may therefore help to
reach consensus on the objectives of the institution and to increase the internal cohesion.

Proper priority setting reviews existing as well as novel alternatives. Priority setting may and should
be used to renovate and modernize the research agenda.

Clearly set priorities help to make institutional management more transparent and unambiguous.
They provide guidance to management and, if clearly exposed, they clarify the expectations of
personnel and stakeholders.

Rigorous priority setting increases credibility towards the outside world. This improves the
institute's position in negotiations with the treasury, donors, or possible research partners. These
additional benefits may be as important as the primary benefit of more efficient resource use.
Moreover, if priority setting is only concerned with efficient use of resources and not with the other
possible results, implementing the outcomes may become very difficult, and the time invested in
the exercise may be lost.
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Institutional Versus Methodological Approaches

Priority setting has a different meaning for economists and other analytical scientists than for
managers. Economists may focus on the methodological dimensions, while managers are more
concerned with the institutional aspects. As a methodological approach, priority setting may be
described as "a logical, consistent, and formal approach to identify most important possible research
activities." The methodological definition assumes that the objectives and scope of priority setting
have been defined in advance and that the identified priorities are actually implemented.

As an institutional approach, priority setting may be defined as "the process of arriving at the best
possible set of research activities." In this definition the emphasis is on "process." This does not
imply that the methodology is irrelevant, rather that the methodology is part of a larger process. In
this process, objectives of the research institution are formulated, scope of the exercise is defined,
and prioritized activities are implemented. The emphasis is on the different steps and actions that
have to be undertaken to arrive at priorities. In most situations, the institutional approach is the better
starting point. Many organizations do not have a clear perspective on their objectives, have never
reviewed the possible options for research, and are not well aware of how to implement change.

The discipline that has done the most research on priority setting is economics. It should not come
as a surprise, therefore, that the development of economic methodologies has received major
attention. However, following the institutional definition of priority setting, many other improve
ments can be obtained in the process of priority setting. Since a chain is only as strong as its weakest
link, strengthening methodologies when the definition of objectives is poor will not result in
improved priorities. Rather the weakest link should be singled out!

Methodologies For Priority Setting

Thus the question is not the best methodology for setting priorities but what is a proper methodology
given the circumstances and the questions at hand. Priority-setting methodologies can be distin
guished in single-criterion and multiple criteria methods (Contant and Bottomley, 1988; Alston,
Norton, and Pardey, 1994). In the single-criterion group there is one indicator that reflects the
objective of the organization for which priorities are being set. For example, if the objective of
research is to contribute to increasing the national income, a single-criterion method that measures
income growth, such as the economic surplus approach (a brief description follows) is sufficient.

Multiple criteria methods recognize that an institution wants to achieve various objectives, or that
its final objective is so comprehensive that for the purpose of decision making it is better to
distinguish different goals. Since there is normally a trade-off between goals, it is important to
specify the importance of the different goals. Also since the contribution of the research activities
towards different goals may be evaluated in different measurement units, a standardization of the
final scores on each criterion is required.

The choice of a priority-setting methodology depends very much on the type of problem that has
to be solved, the type of people that are involved in the process, and the implications that are linked
to the outcome. To choose a priority-setting methodology six criteria are proposed (Janssen and
Correa, 1994):

1. Transparency. It must be clear how the final results have been obtained. If outsiders to the
priority-setting process cannot understand the arguments that have been used and the way that
they have been assembled into a conclusion, they may not accept the outcomes. In this case, the
priority-setting exercise may remain on the shelf.
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2. Participation. Decision-making normally improves when the ideas and the knowledge of many •
people are brought together. It is certainly important to include the final clients of the research.
Methods that allow participation should thus be favored.

3. Simplicity. Methods that are easy to apply can be used more frequently and by less specialized
people. Their possible utilization is therefore increased.

4. Theoretical logic. Priority-setting exercises should lead to the best possible outcome. There are
two problems, however, with this criterion. First, there are no useful ways to validate the
forward-looking nature of priority setting. Second, theoretical correctness changes according to
the disciplinary perspective. Economics will emphasize supply and demand aspects of the
predictions that are being made, decision sciences will emphasize the inclusion of the different
stakeholders and the reconciliation of the different dimensions, organizational psychology will
point to the willingness of people to act upon the results.

5. Discriminating potential. Methods should clearly distinguish good from bad options and
provide clear insight as to why a certain research activity is a good or a poor alternative.

6. Cheap to apply. A priority-setting exercise can be seen as an investment in knowledge in order
to improve the quality of decisions. If such decisions can be improved by cheap applications this
is of course preferable.

Two single-criterion methods (congruency and economic surplus measurement) and two multiple
criteria methods (scoring models and multiple-objective programming) are often mentioned in
priority setting. Good descriptions are available in Contant and Bottomley (1988) and in Alston,
Norton, and Pardey (1994). Here we will briefly compare them on the proposed criteria.

In congruency analysis the importance of a research subject depends on the size of one indicator.
The indicator may be value of production, area planted, or number of people earning income from
it. If commodity A has double the value of commodity B, the amount of research resources allocated
to A would be double the amount to B. Congruency analysis delivers not only a priority but also a
budget allocation. Congruency analysis is transparent, simple and cheap to apply, but its theoretical
logic is poor (table 1). Though in principle the discriminating potential is clear, it is very doubtful
that people will accept the outcome immediately. Rather it becomes the basis for discussion.

Table 1: An Evaluation of Priority-Setting Methodologies

A: Single Criterion Methods

Transparency Participation Simplicity Theoretical Discriminating Cheap to
Logic Potential Apply

Congruency XXX X XXX X X XXX
Economic X X X XX XXX X
Surplus

B: Multi Criterion Methods

Mulitiple Models XXX XXX XX XX XX XX
Objective X X X XX XX X
Programming

XXX:::: good, XX:::: intermediate, X:::: poor
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Economic surplus methodology tries to predict the economic benefits of research. For each
activity, it tries to estimate the physical impact of research (e.g., an increase in yields by 10%, at
the same costs per ha as before) and translates this in a shift of the supply function. Afterwards the
effect of the'supply shift on the market equilibrium (price and quantity) is calculated and welfare
economic theory is used to calculate total research benefits. Activities with the highest research
benefits are selected as priorities.

In economic surplus methodology the possible impact of research is explicitly included. The
methodology is compatible with most econometric work and allows one to distinguish benefits to
producers and consumers, thereby being a useful tool for policy analysis.

Economic surplus methodology is a powerful method, with a strong foundation in economic theory.
However, it requires elaborate data and rather strong assumptions. It is not very transparent and
does not allow much participation of non-economists. Its application is not simple nor cheap to
apply. However it has theoretical appeal and good potential to discriminate promising from poor
research options. In situations where economists have good rapport with the rest of the institution,
it has been applied with good results (Janssen et aI., 1990).

Scoring models are frequently used for setting priorities. In scoring methods, a number of criteria
are identified, indicators are established for these criteria, and a score is given that indicates how a
certain research activity contributes to it. After an activity has received scores on each criteria, a
final score can be calculated once the weight (the relative importance) of each of the criteria is
known, and once a method has been chosen for combining scores (e.g., by adding or multiplying).
Table 2 provides a simple example.

Table 2:
Scoring Beans, Cassava, and Rice Research for Latin America on Different Criteria, 1992

Criteria Beans Cassava Rice Criterion
Weight

Value of production 3 2 5 2

Importance to poor farmers 4 4 2 1

Nutritional 4 2 3 1

Total weighted score 14 10 15

Scores on a scale from 1to 5
Weights do not reflect the objectives of any particular institution

Often scores on the different criteria can be defined in an objective manner but will be measured in
different units. For example the contribution to the diet can be measured by the number of calories
supplied per day from a certain commodity. Producer equity can be included by taking the share of
small farmers. These measurements are transformed into scores in order to combine the criteria into
a final judgment. Using scores rather than direct measurements is done mainly to combine
assessments made in different measurement units.

Scoring models are relatively transparent and allow participation of many people, e.g., in discussing
the criteria that should be included and their relative weights. It is not very difficult to apply, though
the complications in understanding the method should not be underestimated. Its theoretical logic
is not high from an economic perspective but it responds to the theories of decision science.
Considerable efforts have been made to improve the rigor of scoring models (Saaty, 1980; Dyer
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and Forman, 1991). The discriminating potential of scoring methods may be affected by the variety
of criteria involved. When many criteria are used, every activity will have something to offer and
it may become difficult to exclude activities from the priority list. It is a relatively cheap method
though the cost of data collection on the different criteria should not be underestimated.

Within the scoring models advanced measurement methods such as economic surplus approaches
can be integrated. Their versatility turns scoring methods into probably the most frequently used
priority-setting approach. A disadvantage is that scoring models do not provide a clear translation
to budgets.

Another multi-criteriion method is multiple objective programming (MOP). MOP is similar to
scoring models in the sense that it combines different objectives. MOP pays more attention to the
constraints on research resources, such as human resources, budgets, equipment, and research
stations (Romero and Rehman, 1989). For research planning in the short run, MOP may be attractive
but in the long run most resource constraints are amenable to change, thereby invalidating the
emphasis given to them in MOP. MOP has considerable data requirements and may not be relevant
in the long run. Its methodological complexity makes it a poorly transparent and expensive approach
with low potential for participation.

A Six-Step Procedure for Priority Setting

Effective priority setting depends on the participation of many people. For the sake of simplicity
four groups of people (or four roles) can be distinguished. We have categorized these as:

1. The decision makers. These are the managers, the board, or the senior government officials that
carry the final responsibility for the decisions taken.

2. The economists. They provide the analytical tools and the data required to execute the priority
setting process. They are often responsible for the quality and the progress of the exercise, but
not for the final decisions.

3. The researchers. Their future work will be strongly influenced by the priority-setting exercise.
They provide information on the technical feasibility of certain research alternatives and they
may have a good idea of the possible research alternatives.

4. The users. Priorities should be demand driven and there is no better way of assuring this than by
including the users in the priority-setting process (Chambers et al., 1989). Users, however, are
not responsible for any single step, rather it is the responsibility of the other groups to involve
users in all of the steps.

Table 3 shows the six essential steps in any priority-setting exercise, the responsible group, the type
of information required, and an imaginary example.

Step 1: Defining research objectives. Public agricultural research should contribute to the overall
development of the country. Often development objectives can be grouped in four categories (see
also Janssen, 1994): economic growth, equity (income distribution between social strata, sex, race,
or other groups), food security, and environmental maintenance. The relative importance ofthese
categories, as well as the exact interpretation changes from country to country. For the decision
makers it should be clear how to interpret and weigh these objectives. It may also occur that the
overall development objectives of the countries have already been translated in agricultural
development strategies (e.g., increasing rice yields in irrigated areas with 20% over the next five
years; developing an oil palm export sector). In that situation, the overall development objectives
may be replaced by the agricultural development strategies.
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Table 3: Possible Steps in Agricultural Research Priority Setting

Step Responsibility Data support Examples of each step

Defining research Decision makers Agr. (sub)sector 1. to increase national income
objectives and policy analysis (important)

2. To support poor farmers
(sec. importance)

Defining alternative Researchers Farming system diagnosis, A: rice improvement research
research activities scientific literature B: vegetable production research

Deriving measurement Economists Priority-setting theory 1. Net present value (NPV) of
standards from Studies for other production increase
objectives situations 2. Share of production from

small farms (SSF)

Predicting performance Researchers Agricultural statistics Expected impact on production:
of research alternatives Survey information A: 8% within 10 years

B: 6% within 10 years

Comparing predicted Economists Cost-benefit analysis A: 1. NPV = US$400 million
performances Decision support theory 2. SSF =60%

B: 1. NPV = US$150 million
2. SSF=58%

Approving and Decision makers Management Program Ato be implemented
implementing information system

Step 2: Defining the alternative research activities. This step is often poorly executed. A good
inventory of the possible types of research is key to making the right choices. For this purpose it is
important to maintain good information and documentation on scientific developments, to be in
touch with the international community, and to involve people from outside the research system
with fresh ideas. It may also be important to decide which research activities have come to a closure,
and should not be considered any longer on the research agenda.

Step 3: Deriving measurement standards. From the research objectives measurement standards
have to be derived that allow for objective and systematic comparison. When a set of similar research
activities is compared (e.g., maize and wheat genetic improvement), appropriate measurement
standards can be developed rather easily. The availability of data to apply to these standards is often
the key limitation. When very different research activities are being compared, measurement
standards are more difficult to derive. For example, how to compare the relevance of a program to
conserve and describe forest genetic resources with a program to introduce herbicide resistance
genes in tobacco.

Step 4: Performance assessment of research alternatives. Once measurement standards have
been defined, the expected performance of the research project should be assessed. This assessment
is strongly based on the expected research progress. For activities still to be undertaken this is
principally a matter of expert judgment (since priority setting is forward looking), and in the case
of biotechnology the possibility to base it on historic evidence (from own or other countries) is
reduced. As a result, assessments tend to be optimistic.
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Step 5: Comparison ofalternatives. The expected performance of different research projects have
to be compared on the measurement standards. This may involve considerable economic calcula
tions depending on the approach chosen. When research has to reply to several objectives, it may
also be required to know the weights for each objective to arrive at a final conclusion.

Step 6: Approval and implementation. Finally, the best alternatives should be officially approved
and implemented. The number of alternatives that can be implemented strongly depends on the
available budget. Normally the budget is a given fact, but if the results shows that there are more
highly promising alternatives than can be implemented with the budget, the priority-setting exercise
may also help to obtain additional funds.

Managing The Priority-Setting Process

Few systematic studies have been done on how to improve priority-setting processes (Javier, 1987,
Dagg, 1992), reflecting the fact that process management is an art as much as a science. Here some
of the outstanding issues in managing a priority-setting process will be briefly discussed.

Initiation and leadership. Priority setting has to be initiated and has to be led by the person who
is directly responsible for the implementation of the results. When we discuss priority setting for an
institution, the institution director will have to lead and initiate the activity. If priorities are set for
a research program, the program leader is the first person responsible. The director has to define the
objectives of the priority-setting process: Is it to review existing resource allocations in general? Is
it to eliminate certain activities in order to make room for new issues? Or is it to select the best new
activity out of a set of possible alternatives?

To develop a methodological approach and to implement this approach, the director will be
supported by a team of social and technical scientists. They will consider how to develop an approach
that answer the objectives of the exercise in the most efficient way. Actually these scientists will
coordinate much of the priority-setting process, nevertheless they are not in charge of it. The
approach that will be followed will be designed by this group of scientists, but will be approved by
the director.

Participation. Research is a policy instrument, eminently suitable to generate long-term agricultural
growth and development. Therefore priorities have to reflect the objectives of the overall agricultural
policy. In addition to the four groups mentioned above, priority setting should involve the following:

1. Policymakers, coming from higher hierarchical levels in the public-sector organization. To
develop a national agricultural research policy, it is useful to involve high-ranking officials from
the ministry of agriculture. To set priorities for a research program, it is useful to involve the
director of the institution. Normally these people are few in number and well educated. They can
be approached to provide their opinion on certain issues and to comment on certain outcomes.
Communication with this group is relatively easy, except for the fact that they are short of time.

2. Donors. In many developing countries, agricultural research is only partly paid by the country
itself and depends to a large extent on external funding. In this case it is not enough to be in line
with only the requirements of the agricultural policy, but congruency with the objectives pursued
by donor agencies should be assured. The participation of donors should have a more consultative
character. Donors do not set the priorities, but the relevance of the priorities should be checked
against donor objectives. This may take the form of some consultative meetings, e.g., a donor
support meeting.
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Priority setting at different hierarchical levels within the organization. Priorities can be set for
the development of the overall agricultural sector, for sector-wide agricultural research, for nation
wide research programs on a commodity or factor, and even for projects within these programs.
Further complications may arise if a research institution operates with nationwide commodity
programs on the one hand and regional research programs or centers on the other hand (as is the
case of KARl in Kenya; see Mills et al. 1994). Normally, priorities are defined at the higher levels
in more political terms, e.g., the importance of certain objectives, and at the lower levels in more
technical terms, e.g., the expected chance of success of certain research projects.

Priority setting is essentially a centrally led process. At the level of the director, priorities can be
established for program A versus program B. At the level of the program leader, priorities can then
be established for project A or project B. The implication is that priority setting is normally best
done in a top-down fashion, and should be clearly linked with the allocation of a budget. The problem
with this mode of operation is that normally the better information on needs and requirements for
agricultural technology is available at the lower levels of the organization. Thus the situation arises
where decision-wise a top-down approach is most desirable and where information-wise a bottom
up approach is most useful (figure 1).

One way out of this dilemma is to consider the lower levels of the hierarchy as stakeholders in the
higher level decisions, and to include them in the priority-setting exercise. For example, for decisions
on the relative importance of commodities, the leaders of the commodity programs are invited to
participate in the process, as well as the leaders of regional programs that may use the results of
these commodity programs. At the level of the national commodity program, again the leaders of
regional programs are invited.

External Information for
Agricultural Research Decisions

• Economic environment
• Donorlbanking community

National

Sector

Program

Research Program Formularion

• Farmer/user community
• Natural resource environment
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The practical problem is that the people with the best information have a major interest in the •
decisions that are being taken. For example, in a priority-setting exercise for commodities,
commodity program leaders will try to present their commodities in the best possible way. Breaking
the link between personal interests and information is impossible (since the interest has created the
information in the first place) and highly unwise (since the interest creates the willingness to execute
the proclaimed priorities). However, it is possible to emphasize the general above the specific interest
and to make people aware of their role as impartial experts that will benefit all (in the end) by taking
the right decisions. It is critical that priority setting is done in an unbiased, open fashion. It is the
leader of the exercise who has to set the tone, for example, by explicitly detaching her (or him)self
from previous interests.

If within the institution priorities are being set at different levels, it should be assured that technical
expertise to lead the process is available at all levels, and that information on the objectives for
research is clearly available. Priorities for a regional center cannot be set at the national level;
priorities within a commodity cannot be set at the same time that priorities between commodities
are being defined. It may be possible that an institution does not have sufficient people available to
support priority setting at all levels. In this case it may be useful to attach a social scientist on a
temporary basis to a program leader or regional research leader to define research priorities.

Iterative nature. Priority setting is not a process that can be concluded in one session. Normally
the priorities that result after the exercise will have to be reviewed by the different stakeholders,
leading to critique and suggestions for improvements. These observations may concern the final
outcome, but may also concern the measurement methods, the way in which objectives have been
operationalized, or the alternative activities that were analyzed. The iterative nature improves
priority setting in three manners:

I. It reduces the chance of mistakes, poor judgment, or poor methods, thereby improving the
technical quality of the process

2. It increases the commitment of the stakeholders to the outcomes and the chance for consensus,
by showing that their observations are being taken seriously and are being used for improving
the outcomes

3. It allows for a certain amount of negotiation on the outcomes, thereby making possible unpopular
but valid outcomes more easy to swallow. The negotiation process is very important to start the
process of change that may follow

Priority setting is also iterative in another way. It is not (or should never be) a one-time activity. All
functioning organizations have a set of implicit or explicit priorities, defined by more or less rigorous
analytic approaches and decision processes. Priorities will be set for a certain number of years, but
may well change in the future. Priorities should be reviewed periodically, in the view of changing
circumstances, thereby allowing a gradual shift of direction for the institution. One implication of
the iterative nature is that much can be learned from reviewing earlier priority-setting exercises and
the considerations that were expressed at that time. Another implication is that the amount of effort
and time required should be reasonable with regards to the expected time frame for which the results
will hold. A third implication is that priority setting is often concerned with the most attractive
activities (to be added to the research agenda) and the least attractive activities (to be terminated).
It is not useful or necessary to review all options.

Priority setting and the planning cycle. Priority setting is part of a planning cycle, where priorities
are transformed into plans that are implemented. In tum, these plans are monitored and the progress
of the plans is evaluated. Monitoring and evaluation provides very useful information to improve
new rounds of priority setting since they allow verification of the hypotheses that have been used
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in previous predictions of expected research progress. For example, monitoring systems may
improve the information on the lead time of research thereby improving estimates of the expected
benefits. Also, evaluation studies may improve understanding of which research has the better
chance of being successful. Such evidence brings priority setting on a more objective, neutral
ground and may temper the exaggerated expectations that often exist.

Implementing priorities. There is no use in priority setting if the priorities are not implemented.
Some issues in implementation are the following:

1. Priorities are normally based on an expected rate of progress of research. Progress expectations
are a starting point for defining research targets, i.e., the amount of progress to be achieved after
a certain number of years

2. If the outcome of a priority-setting exercise leads to a shift in resource allocation, this shift has
to be translated into the remobilization of people, equipment, or land. This is a very sensitive and
difficult process. Because of it certain people will be asked to give up their principal interests. It
is important that priorities do not express any judgements on people, thereby reducing friction
in the implementation process. Ifpriority setting can be perceived as an "institutional opportunity
search," which leads to new chances, it may actually promote change.

3. Implementation is very much constrained by management capacity. It may be necessary to
translate priorities into an implementation sequence. The highest priorities will not necessarily
be implemented first, for example, if they require major investments or human resource
development. It is important that the priority-setting exercise does not pretend to overhaul an
institution completely, but that it has realistic expectations of what it may achieve.

Concluding Remarks

Priority setting is a management tool and the quality of the tool is not defined by scientific criteria
(e.g., estimation methodologies), but by managerial criteria. This tool should respond to the needs
and constraints of the research manager. There is a limit to the time that can be put to the process,
which has implications for the data collection and analysis. It also implies that transparency and
implementation concerns weigh very heavy in the choice of approach and that participation,
consensus and commitment are more important than the detail of the procedures being used.

Priority setting often concerns the comparison ofactivities of a very different nature, with completely
different cost and benefit profiles. In such situations, objective measurements are often absent, or
hard to come by, and it becomes important to develop solid subjective assessments. It is important
that judgments are based on the widest available knowledge, form a reflection of the target groups,
and are accepted by all concerned once obtained.

What is the value of formal priority setting? First of all, it brings the people together that have a
stake in the decision, thereby reducing the chance of personal bias. Secondly, it tries to build
decisions on actual evidence, rather than on subjective assumptions. Thirdly, it requires clear and
concrete thinking on what really matters, on why research is being done. Thereby it allows research
managers and others to make up their minds and it provides clarity and transparency to personnel
and other stakeholders of the institution. Formal priority setting improves the quality of thinking as
much as the quality of the forthcoming decisions.
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• Please write down any suggestions for improvement you may have
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Guidelines to Provide Feedback on the Workshop

I. The Module

Content

• usefulness/relevance

• amount of information

Structure

• sequence
• duration
• balance between trainers' and trainees' participation
• instruction to trainers

• visual aids
• handouts
• extra readings

• PAPA
• evaluation

2. Process: training techniques and direction

• usefulness/relevance/effectiveness
• group interaction
• clarity of questions/exercises instructions
• opening and closure of the days

3. Trainers' , facilitators' , and trainees' performance

• presentation/communication skills
• interaction/effective participation
• punctuality/interestlcommitmentlwillingness to facilitate learning/willingness to partici

pate
• other attitudes

4. Logistical support

• organization
• accuracy
• punctuality
• willingness to assist participants
• services provided in general
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5. Workshop environment

• physical (training facilities, training material, hotel facilities in general)
• psychological (personal feelings such as self-motivation, interest, satisfaction, self

achievement)
• social (development of friendships, relaxed, comfortable among participants, etc.)

6. Workshop results/outputs

• personal and professional assessment
• recommendations

7. General comments
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PAPA - FIRST STAGE

Ideas for action items

Date

Workshop title: SADCIESAMIIISNAR Workshop on Research Program Formulation

Date/Venue

Name

Organization

Ideas I would like to try when I return to work at my research institute, based on what I learned
in this training workshop.

Note: You can use the workshop objectives, what you learn during the workshop, handouts, conversations with

participants and trainers, etc., to come up with ideas.
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DAY FOUR - Overview

Objectives

By the end of the day the participants will be able to do the following:

1. Explain why resource gap analysis is a necessary step in the long-term program
planning method.

2. Describe how to conduct a gap analysis for a given resource.
3. List the four types of critical outputs that should be included in a report for

implementation.
4. Outline differences in research program formulation between NRM research and

traditional agricultural research.
5. Explain how to incorporate NRM in agricultural research.
6. Describe multidisciplinary research concepts.

Handouts

4.10.1 Overview
4.10.2 Tentative Schedule
4.10.3 Resource Gap Analysis (summary of presentation)
4.10.4 Human Resource Gap Analysis (table)
4.10.5 Outline of a Long-Term Program Formulation Document (text)
4.10.6 Exercise lOa. A Human Resource Plan for the Subprogram "Maize-Drought"
4.10.7 Exercise lOa. Worksheet
4.10.8 Exercise 10b. Discussing Resource Gap Analysis
4.10.9 Exercise lOb. Worksheet
4.11.1 Program Formulation for Natural Resource Management (summary of presentation)
4.11.2 Characteristics of NRM Research: Institutional and Management Implications (text)
4.11.3 Exercise 11. Incorporating NRM in Agricultural Research
4.11.4 Exercise 11. Worksheet, Question 1
4.11.5 Exercise 11. Worksheet, Question 2
4.11.6 Exercise 11. Worksheet, Question 3
4.11.7 Exercise 11. Worksheet, Question 4
4.12.1 Managing a Multidisciplinary Research Program (summary of presentation)
4.12.2 Exercise 12. Reflections on the Role of Multidisciplinary Research Team Members
4.12.3 Exercise 12. Worksheet
4.12.4 Multidisciplinary Research Programs: What, Why, and How? (text)
4.12.5 Strengths and Weaknesses of Day Four
4.12.6 Guidelines to Provide Feedback on the Workshop
4.12.7 PAPA Form - First Stage
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DAY FOUR - Schedule

08:30 - 09:00 Opening of the Day's Activities

09:00 - 10:30 Session 10. Resource Gap Analysis (Presentation and exercise 10)

10:30 - 10:45 Tea/Coffee Break

10:45 - 11: 15 Session 10. (Continued)

11: 15 - 13:00 Session 11. Program Formulation and Priority Setting for Natural
Resource Management (Presentation and exercise 11)

13:00 - 14:00 Lunch

14:00 -15:30 Session 12. Managing the Multidisciplinary Research Program
(Presentation and exercise 12)

15:30 - 15:45 Tea/Coffee Break

15:45 - 16:30 Session 12. (Continued)

16:30 - 17:00 Feedback on the Day's Activities and PAPA
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DAY FOUR - Checklist for Trainers

Day 410verview

Handouts to be distributed Yes No
./ ./

4.10.1 Overview 0 0
4.10.2 Tentative Schedule 0 0
4.10.3 Resource Gap Analysis (summary of presentation) 0 0
4.10.4 Human Resource Gap Analysis (table) 0 0
4.10.5 Outline of a Long-Term Program Formulation Document (text) 0 0
4.10.6 Exercise 10a. A Human Resource Plan for the Subprogram "Maize-Drought" 0 0
4.10.7 Exercise lOa. Worksheet 0 0
4.10.8 Exercise lOb. Discussing Resource Gap Analysis 0 0
4.10.9 Exercise lOb. Worksheet 0 0
4.11.1 Program Formulation for Natural Resource Management 0 0

(summary of presentation)
4.11.2 Characteristics of NRM Research: Institutional and Management Implications 0 0

(text)
4.11.3 Exercise 11. Incorporating NRM in Agricultural Research 0 0
4.11.4 Exercise 11. Worksheet, Question 1 0 0
4.11.5 Exercise 11. Worksheet, Question 2 0 0
4.11.6 Exercise 11. Worksheet, Question 3 0 0
4.11.7 Exercise 11. Worksheet, Question 4 0 0
4.12.1 Managing a Multidisciplinary Research Program (summary of presentation) 0 0
4.12.2 Exercise 12. Reflections on the Role of Multidisciplinary Research Team 0 0

Members
4.12.3 Exercise 12. Worksheet 0 0
4.12.4 Multidisciplinary Research Programs: What, Why, and How? (text) 0 0
4.12.5 Strengths and Weaknesses of Day Four 0 0
4.12.6 Guidelines to Provide Feedback on the Workshop 0 0
4.12.7 PAPA Form - First Stage 0 0

Overheads

4.10.1 Objectives of Day Four
4.10.2 Schedule of Day Four
4.10.3 Objectives of Session 10. Resource Gap Analysis
4.10.4 Step 7. Resource Gap Analysis
4.10.5 Gap Analysis by Discipline

Research Program Formulation

o 0
o 0
o 0
o 0
o 0
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Yes No
./ ./

4.10.6 Gap Analysis D D
4.10.7 Human Resources Gap Analysis D D
4.10.8 Make Recommendations D D
4.10.9 Outline of Long-Term Program Formulation Document D D
4.10.10 Outline (continued) D D
4.10.11 Exercise lOb D D
4.11.1 Objectives of Session 11. Program Formulation and Priority Setting for D D

Natural Resource Management
4.11.2 Program Formulation for NRM CJ D
4.11.3 Agricultural Research-Environment Interface: A Simplified Macro View LJ D
4.11.4 Need for Policy Intervention D D
4.11.5 Possible Scenarios for NRM Research D D
4.11.6 NRM scope research should emphasize "resource trends" D D
4.11.7 Research for NRM D 0
4.11.8 The Changing Environment of Agricultural versus NYM Research D D
4.11.9 Research Subjects for Agricultural and NRM Research 0 0
4.11.10 Functions of Research Categories in Agricultural and NRM Research 0 0
4.11.11 Functions of Research Categories in Agricultural and NRM Research 0 0
4.11.12 Priority Setting for Agricultural Research with an NRM Scope 0 0
4.11.13 Priority Setting for Agricultural Research with an NRM Scope 0 0
4.12.1 Objective of Session 12. Managing the Multidisciplinary Research Program 0 0
4.12.2 Predicting Complexity of Multidisciplinary Integration 0 D
4.12.3 Predicting Complexity of Multidisciplinary Integration 0 0
4.12.4 Predicting Complexity of Multidisciplinary Integration 0 D
4.12.5 Integration Tools 0 D
4.12.6 Research Paradigms for Disciplinary Scientific Research and D D

Systems-Oriented Multidisciplinary Research
4.12.7 Other Tools D D
4.12.8 Working in a Multidisciplinary Team 0 D
4.12.9 Working in a Multidisciplinary Team 0 D
4.12.10 Managing Multidisciplinary Research 0 D
4.12.11 AdvantageslDisadvantages of Organizational Forms for Multidisciplinary D D

Research
4.12.12 Managing the Multidisciplinary Team D 0

Materials

• Overhead projector 0 D
• Projector screen 0 D
• Flip-chart stands (minimum 2) 0 D
• Flip-chart paper/pads (about 10 per day) D 0
• Markers for writing on newsprint 0 D
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Yes No
../ ../

• Markers for writing on transparencies D D
• Blank transparencies D D
• Stapler D D
• Tape (strong masking tape and regular tape) 0 D
• Push pins D D

• Glue D D
• Pencils/notepads/pens D D
• Pencil sharpeners D D
• Extension cords D D
• Certificates D D
• Photocopying facilities 0 0
• Spare bulbs for overhead projector 0 0
• Extra notepads and pens D D
• Scissors D D
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DAY FOUR

PRE-SESSION

OBJECTIVES

OPENING

SESSION 10

RATIONALE

OBJECTIVES

Research Program Formulation

Day 4/Session 10
Instructions to Trainers

Session 10
Resource Gap Analysis

Instructions to Trainers

08:30 - 09:00 Opening of the Day's Activities

- Review of the previous day's activities.

- Summary of the evaluation of the previous day.

- Overview of the day's activities.

By the end of the pre-session, the participants will be able
to do the following:

• Assess the progress of the workshop.

• List the objectives and describe the agenda for the day's
activities.

Invite a volunteer to review the previous day's activities. (10
minutes)

Summarize the evaluation of the previous day. (10 minutes)

Distribute the overview and the schedule for day four (hand
outs 4.10.1 and 4.1 0.2) to the participants. Review the
objectives and schedule. Ask ifclarifications are needed. (10
minutes)

09:00 - 10:30 Session 10. Resource Gap Analysis

10:30 - 10:45 Tea/Coffee Break

10:45 -11:15 Session 10. (Continued)

Participants' planning skills will be reinforced by knowing
how to easily and reliably estimate the total research cost for
priority projects and relating program outputs to policies.

By the end of this session, the participants will be able to do
the following:

• Explain why resource gap analysis is a necessary step in
the long-term program planning method.

• Describe how to conduct a gap analysis for a given
resource.

• List the four types of critical outputs that should be
included in a report for implementation.

Use overhead 4.10.3 to present the session's objectives

339



Day 41Session 10
In.....tructions to Trainers

PROCEDURE

PRESENTATION

EXERCISE A OR 8

EXERCISE 10A

EXERCISE 108

Training techniques: presentation, "role play," plenary dis
cussion

(experience) Give a brief presentation focusing on resource
gap analysis. You will find the information in the handouts
very useful. Nine overheads support the presentation: 4.10.3
through 4.10.11. At the end of the presentation distribute
handouts 4. 10.3 and4.10.4 and be sure to ask the participants
if they have any comments or questions, or if they need
clarifications. (l0 minutes)

Note: Two exercises are available in this session. If you
chose exercise 5a in session 5, it is best to use exercise lOa
here. Ifyou chose exercise 5b, it is better to use exercise lOb.

Exercise lOa. A human resource plan for the subpro
gram "maize-drought" (l hour 40 minutes)

1. Distribute handouts 4.10.5, 4.10.6, and 4.10.7. Hand
out 4.10.6 gives clear instructions for the exercise. Re
view the instructions with the participants step by
step. Ask if clarifications are needed. (5 minutes)

2. (experience) Participants work on a human resource
plan for the subprogram "maize-drought." (60 min
utes)

3. (experience, process) Have each rapporteur report
their group's results to the audience. Each rapporteur
has 5 minutes to present. Facilitate a discussion after
each presentation. (30 minutes)

4. (process, generalize) At the end of the exercise, pro
vide feedback on the content of the presentations.
Ask the participants questions such as "How did you
feel doing this exercise?" and "What did you learn?"
in order to allow discussion of the process. (5 min
utes)

Exercise lOb. Discussing resource gap analysis
(l hour 40 minutes)

1. Distribute handouts 4.10.8 and 4.10.9. Handout
4.10.8 gives clear instructions for the exercise. Re
view the instructions with the participants step by
step. Ask if clarifications are needed. Emphasize par
ticipation and remind the participants of the time. (5
minutes)

2. (process) Open the discussion for comments to the en
tire group. Display overhead 4.10.11, which lists the
main issues for discussion. Facilitate a discussion us
ing the following points. (1 hour 15 minutes)
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Research Program Formulation

Day 4/Session 10
Instructions to Trainers

• How do you perform resource gap analysis in your or
ganizations? Explain the approach.

• How effective is it?

• Would you recommend that other organizations use it?
Explain.

3. While the discussion is under way, write key re
sponses on a flip chart to reinforce their importance.

4. (process) Summarize the discussion. Highlight the is
sues raised regarding resource gap analysis and refer
to the flip chart. (10 minutes)

5. (generalize) Ask the participants questions such as
"How did you feel doing this exercise?" and "What
did you learn to facilitate discussion of the process.
(10 minutes)

Closure (5 minutes)

1. (application) Ask the participants "What might you
do differently in your job as a result of what you have
learned?"

2. Make a transition to the next session.



Day 41Session 10
Instructions to Trainers

DAY FOUR Session 10
Summary of Overheads

Objectives 01 Day Four

1. Explain Why resource gap analyals 15 a necessary step In
tho longoll!rm program planning method.

2. DescrIbe now to conduct II gap analvsls 10r a given resource.

3. List the four types of crltlcnl output that shoul~ be Included
In ill report for Implementation.

4. Outline dlnerences In research program 1ormulatlon
between NRM research and traditional agricultural research.

S. Explain how to Incorporate NRM In .agrlculttlral u'!search.

6. Describe mul1ldlsclpllnary research concepts.

4.10.1

Step 7. Resource Gap Analysis

~ .

•
········1:·_··_·-4. 4.... -

4.10.4

Human Resource Gap Analysis

Olsclpllnes Scientists ScienUsts Selentls1!l
needed lIV.llable ,.p

Agronomy '.S 1.• 0.'
Agrl<::ultural .clXlomlcs 1.7 0.0 '.7
Plantbr.,dlng 0.8 0.' 0.0
W••dcontrol 1.1 D.' D.'
Pathology 0.3 D.' 0.0
Entomology 1.0 0.• O.G
TechnolollY 0.3 0.0 0.3
Agrh:::ullurill engin••rlng 1.0 0.' O.G
Microbiology pm
Soll.elenee pm
Virology pm

Total 7.7 3.7 ...

4.10.7

Outline (continued)

4. Constraint Analysis

5. Determination of research obje<:tives

6. Identification of research projects

7. Priority setting
8. Resource gap analysis

9_ Policy recommendations

10. Conclusions

11. References

4.10.10

342

Schedule of Day Four

08:30 - 09:00 Oponlng of the Day's. Aetlvltl91
09:00 - 10:30 SQ••lon 10. Rnourca Glp Analysis

1-----TeMCotl.. 9rMk ---------1
10:45 - 11 :15 SCIs,lon 10. (ContlnulKl)
11 :1$ - 13:00 Stis:l/on 11. Program Formulation and Priority

Senlng lor Natural Rlsoureo ManagemQnt
1-----..... -----------1

14:00 - 15;30 session 12, Managing ths Muhldlaclpllnary
Research Progrl;m

I-----rowc""'-s......" ---------1
15;45 - 15;30 session 12. (Conllnuvd)
16:30 - 17:00 Feecback on 1hCI Day'.s ActMtll)s and PAPA

4.10.2

Gap Analysis by Discipline

"

Agronomists Economist! Plan1 brlll'ldlirs

4.10.5

Make Recommendations

• List of essential projects

• Expected results

• Number of extra researchers needed

• List of policy changes needed

4.10.8

Exercise 10b

Guiding Issues to the plenary dlsctlsslon

• Explain why resource. 91p analysis Is a nocos..ry
step In the long-teon program plannlnll method.

• Describe how to conduct a gap analysis tor a given resource.
• What Is the most critical resou~ In. reselll'ch organization?
• lIs11ho four1yp8s of critic.] outputs that should bg Includod

In a repor1 for Implementlll1lon.
• Why Is It Important to comment on norwesearchable

constraints In a program formUlation document?
• What Is thlill Importanclill lind thliII rolo of thlillllxocutiva

summary. thg t10ct0r I'CIvlow, and tho conclusions In thet
program formulalkm docl.lmlilnt?

4.10.11

Objectives Of Session 10. Resource
Gap Analysis

1. Explain why resource gap analysis: is a necessary
step in the long-term program planning method.

2. Describe how to conduct a gap analysis for a given
resource.

3. List the four types Df critical output that should be
included in a report for implementation.

4.10.3

Gap Analysis

• Essential projects only

• Number of extra researchers needed

by: Ii2l discipline

li2I location

4.10.6

Outline 01 Long-Term Program
Formulation Document

• Title
• Preface
• Table of Contents

I. Executive Summary I
1. Introduction

2. Sector Review

3. Evaluation ot Past Research

4.10.9

Research ?rugram Formulation



Day 4/Session 1OIHandout /
(4./0.1)

Handout - Overview of Day Four

Research Program Formulation

Objectives

By the end of the day the participants will be able to do the following:
1. Explain why resource gap analysis is a necessary step in the long-term program

planning method.
2. Describe how to conduct a gap analysis for a given resource.
3. List the four types of critical outputs that should be included in a report for

implementation.
4. Outline differences in research program formulation between NRM research and

traditional agricultural research.
5. Explain how to incorporate NRM in agricultural research.
6. Describe multidisciplinary research concepts.

Handouts

4.10.1 Overview
4.10.2 Tentative Schedule
4.10.3 Resource Gap Analysis (summary of presentation)
4.10.4 Human Resource Gap Analysis (table)
4.10.5 Outline of a Long-Term Program Formulation Document (text)
4.10.6 Exercise lOa. A Human Resource Plan for the Subprogram "Maize-Drought"
4.10.7 Exercise lOa. Worksheet
4.10.8 Exercise lOb. Discussing Resource Gap Analysis
4.10.9 Exercise lOb. Worksheet
4.11.1 Program Formulation for Natural Resource Management (summary of presentation)
4.11.2 Characteristics of NRM Research: Institutional and Management Implications (text)
4.11.3 Exercise 11. Incorporating NRM in Agricultural Research
4.11.4 Exercise 11. Worksheet, Question 1
4.11.5 Exercise 11. Worksheet, Question 2
4.11.6 Exercise 11. Worksheet, Question 3
4.11.7 Exercise 11. Worksheet, Question 4
4.12.1 Managing a Multidisciplinary Research Program (summary of presentation)
4.12.2 Exercise 12. Reflections on the Role of Multidisciplinary Research Team Members
4.12.3 Exercise 12. Worksheet
4.12.4 Multidisciplinary Research Programs: What, Why, and How? (text)
4.12.5 Strengths and Weaknesses of Day Four
4.12.6 Guidelines to Provide Feedback on the Workshop
4.12.7 PAPA Form - First Stage
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Day 41Session 1OIHandout 2
(4.10.2)

Handout - Tentative Schedule of Day Four

Research Program Formulation

08:30 - 09:00 Opening of the Day's Activities

09:00 - 10:30 Session 10. Resource Gap Analysis
(Presentation and exercise 10)

10:30 - 10:45 Tea/Coffee Break

10:45 -11:15 Session 10. (Continued)

11: 15 - 13:00 Session 11. Program Formulation and Priority Setting
for Natural Resource Management (Presentation and exercise 11)

13:00 - 14:00 Lunch

14:00 -15:30 Session 12. Managing the Multidisciplinary Research Program
(Presentation and exercise 12)

15:30 - 15:45 Tea/Coffee Break

15:45 - 16:30 Session 12. (Continued)

16:30 - 17:00 Feedback on the Day's Activities and PAPA
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Day 41Session 1OIHandout 3
(4.10.3)

Resource Gap Analysis
(summary of presentation)

1. The gap constitutes the difference between the existing level of resources and the level of
resources necessary to implement essential projects (as identified in the previous step).
Usually this can be expressed as a gap in human resources, for example, but for some
projects it may be necessary to consider gaps in costly special equipment or infrastructure.

2. Perform an inventory of researchers related to a program, by discipline, percentage of time
allocated to program, and location. Subtract this number from the number of researchers
needed. The difference is the gap that needs to be filled.

3. Perform the inventory nationwide, even if the program is institutional. This will help ensure
that the program complements research being carried out at other institutions.

4. Gap analysis should only be performed on essential projects. It is expressed in number of
researchers, their disciplines, and their location.

5. The table presenting human resource gap analysis (handout 4.10.4) shows that there are
differences between the number of the needed researchers and the available ones.

6. There are at least four critical outputs of program planning:

• List of essential research projects

• Expected results (knowledge, technologies, and expected timing)

• Description of human resource gap: number of extra researchers needed, by discipline
and location

• Policy changes necessary to complement research in achieving development targets

7. The results of the program formulation have to be written down in a long-term planning
document. The outline of the document follows the procedure that we have been applying
(see, also, handout 4.10.5).

Key reference:

Collion, M.H. 1995. A Trainer's Guide to Program Planning and Priority Setting. The
Hague: ISNAR.

CoBian, M.H. and A. Kissi. 1994. Guide for Program Planning and Priority Setting No.2.
The Hague: ISNAR.
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Day 4/Session lO/Handout 4
(4.10.4)

Human Resource Gap Analysis

Disciplines Scientists Scientists Scientists
needed available gap

Agronomy 1.5 1.4 0.1
Agricultural economics 1.7 0.0 1.7
Plant breeding 0.8 0.9 0.0
Weed control 1.1 0.2 0.9
Pathology 0.3 0.4 0.0
Entomology 1.0 0.4 0.6
Technology 0.3 0.0 0.3
Agricultural engineering 1.0 0.4 0.6
Microbiology pm
Soil science pm
Virology pm

Total 7.7 3.7 4.2
Research Program Formulation - 4.10.7
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Day 41Session 1OIHandout 5
(4.10.5)

Outline of a Long-Term Program
Formulation Document

Title:" " Program formulation document

Preface

• Purpose of document
• Institutional context
• Planning context (long-term - medium-term - annual plan)
• Participants
• Acknowledgments

Table ofcontents -Executive summary

1. Intoduction (1-2 pages)

• Overview of the document reading guidelines

2. Sector review (7-10 pages)

• Production and consumption info, resource use, production and marketing structure, etc.
• Development objectives for the sector

3. Evaluation of past research (5-7 pages)

• Within the institution
• Within the country
• In other countries

4. Constraint analysis (10 pages with tree, 4 pages text)

• Presentation of constraint tree
• Explanation of constraint tree (concise)
• Identification of constraints that are amenable to research solution

5. Detemination of research objectives (3-5 pages)

• Description of principal objective for research program as derived from the analysis of
constraint tree

• Description of derived objectives (principal research fields that need to be addressed)
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(4.10.5)

6. Identification of research projects (10 pages)

• Description of researchable constraints that have been identified in the bottom of the
tree, objectives formulated to address these problems, expected research results, activi
ties that have been elaborated to execute these projects

• Separation of research projects in technical projects and support projects
• Estimation of length of projects ( in years)
• Estimation of human resource needs by discipline for each project

7. Priority setting among research projects (10 pages)

• Explanation of method used in priority setting

• Estimating parameters required in priority setting exercise

• Showing and explaining the results of priority setting exercise (rank order)

• Describe and explain changes that were made in the initial rank order

• Judgments on support projects

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 identification of

gaps
• Proposals for filling resource gaps (recruitment, training, building, purchasing, etc.)

9. Policy recommendations (4 pages)

• Review non-researchable constraints and make policy recommendations for these
constraints. Identify the institution that is best placed to accept these policy recommen
dations

10. Conclusions (1-2 pages)

• Highlight principal outcomes

11. References

•
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Accompanying tables

With 5

Day 4/Session lO/Handout 5
(4.10.5)

Contraints

1) .

With 6

Objectives of research

1) ..

Definition of research projects

1 a) .

1 b) .

1

Research project Expected results Project activities

I

Length of project
personnel requirement

With 7

Research project "ptl "s" Il a" "qll "e" "e" uN" !

Preferably in descending order for uN"
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(4.10.5)

With 8

Resource requirements Resource availability Resource gap
I

I
i

I

With 9

I Non researchable Policy recommendation Suggested institution,

constraints
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Day 41Session IOIHandout 6
(4.10.6)

Exercise 10a. A human resource plan for
the subprogram "maize-drought"

(group exercise)

This exercise builds on the previous exercises, where we have been following the first six steps
(out ofeight) for long-term program planning. Resource gap analysis is the seventh step.

1. Form four groups, each electing a rapporteur.

2. Assume the following:

• Three person years per year are available.
• Rumors are circulating that the program is able to employ 2 more person years.
• Persons that are not fully employed in our subprogram will be employed for the remainder

of their time in other subprograms.

3. Develop a human resource plan for the subprogram "maize-drought". You can use the
worksheet (handout 4.10.7).

4. The rapporteur of each group presents the results in 5 minutes.
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Day 41Session 10/Handout 7
(4.10.7)

Exercise 10a. Worksheet

Human resource requirements (per year)

High

•
••

Priority
•
•
•

Low

Project Discipline Total
No.

i

Available h.r.: 1 agronomist
How to strengthen program?
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Day 4/Session lO/Handout 8
(4.10.8)

Exercise 1Db. Discussing resource gap analysis
(plenary session)

1. The discussion will be carried out in 1 hour and 15 minutes.

2. Share your experience in performing resource gap analysis in your organization. The
trainer summarizes the key information on a flip chart to facilitate the discussion.

3. Guiding questions for this plenary discussion are as follows:

1. Explain why resource gap analysis is a necessary step in the long-term program
planning method.

2. Describe how to conduct a gap analysis for a given resource.

3. What is the most critical resource in a research organization?

4. List the four types of critical outputs that should be included in a report for
implementation.

5. Why is it important to comment on non-researchable constraints in a program
formulation document?

6. What is the importance and the role of the executive summary, the sector review, and
the conclusions in the program formulation document?

4. The trainer summarizes the discussion highlighting the issues raised, referring to the flip
chart, and closes the session.
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Exercise 10b. Worksheet

Day 4/Session lO/handout 9
(4.10.9)
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DAY FOUR

RATIONALE

OBJECTIVES

PROCEDURE

PRESENTATION

EXERCISE 11

Re.'earch Program Formulation

Do;y 4/Session 11
Instructions to Trainers

Session 11
Program Formulation and Priority
Setting for Natural Resource
Management

Instructions to Trainers

11:15 - 13:00 Session 11. Program Formulation and
Priority Setting for Natural Resource Management

The procedure followed in agricultural research program
formulation could be directly adapted for natural resource
management (NRM). However, NRM has specific objec
tives. It is therefore worthwhile to emphasize the differences
between NRM research and more traditional agricultural
research.

It is evident that research for NRM should be planned quite
differently from traditional agricultural research. This is why
it is necessary to see how priority setting is done for NRM
work and what performance indicators are used.

By the end of this session, the participants will be able to do
the following:

• Outline differences in research program formulation be
tween NRM research and traditional agricultural re
search.

• Explain how to incorporate NRM in agricultural research.

Use overhead 4.11.1 to present the session's objectives.

Training techniques: presentation, integrated panel.

(experience) Give a brief presentation on program formula
tion and priority setting for NRM research. You will find the
information in the handout very useful. Twelve overheads
support the presentation: 4.11.2 through 4.11.13. At the end
of the presentation distribute handout 4.11.1 and be sure to
ask the participants if they have any comments or questions,
or if they need clarifications. (15 minutes)

Exercise 11. Incorporating NRM in agricultural reo
search (l hour 25 minutes)

I. Distribute handouts 4.11.2 and 4.11.3. Handout
4.11.3 gives clear instructions for the exercise. Go
over the instructions with the participants step by
step. Ask if clarifications are needed. (5 minutes)

Phase 1. Group work
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CLOSURE

364

2. Divide the participants into four groups and ask them
to elect a rapporteur.

3. Distribute handouts 4.11.4 through 4.11.7 to the
groups. Each group receives one set of question
sheets. Every participant within a group is responsi
ble for a different question.

4. (experience) The groups read and discuss handout
4.11.2 and work on the questions. As they work, cir
culate from group to group to check progress. Clarify
any concerns they may have while they are working.
Be sure to remind them of the time remaining.
(30 minutes)

Phase 2. Integrated group work

5. Ask the participants to form new groups based on the
question number on their sheets. These new groups
each elect a rapporteur, discuss the questions, and
compare similarities and differences. The rapporteur
prepares a presentation summarizing the major points
of the comparative analysis to report to the audience.
(20 minutes)

Phase 3. Reporting and discussion

6. (experience, process) The rapporteurs present their
group's results to the audience. Each rapporteur has
five minutes to present. (20 minutes)

7. (process, generalize) Promote discussion and provide
feedback on the content of the presentations. Ask the
participants questions such as "How did you feel do
ing this exercise?" and "What did you learn?" to fa
cilitate discussion of the process. (10 minutes)

Closure (5 minutes)

1. (application) Ask the participants "What might you
do differently in your job as a result of what you have
learned?"

2. Make a transition to the next session.

13:00 - 14:00 Lunch
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Day 4/Session 11
Instructions to Trainers

Session 11
Summary of Overheads

Objec1ives of Session 11. Program Formulation
and Priority Selling for Natural Resource

Management

4. Outline differences in research program
formulation between NRM research and
traditional agricultural research.

5. Explain how to incorporate NRM in agricultural
research.

4.11.1

Need for Policy Intervention

• change the cost

• control I prohibit negative effects

• enforce regUlations

4.11.4

Research for NRM

elongterm

• additional insecurities

e economic and social based
e ability to achieve goals
e deficient knowledge

4.11.7

Functions of Research Categories in Agricultural
and NAM Research

Technology G~lneratlol'1

AllrlcultIll1lIR....n;;h

Program Formulation for NRM

4.11.2

Possible Scenarios for NRM Research

Concerned with;

• Long-term effects of agriculture on the
resource base

• L.ong-term external effects of agriculture

4.11.5

The ChanginQ ErlVironment of Agricultural
versus NRM Flesearch

..-·.........,bI.r._....

........... _'ly, ..._,_........-.'_.....-_.

4.11.8

Functions of Research Categories in Agricultural
and NRM Research

Policy An.IYIII anet Fonnulatlon

AjJrleuUuno.lR

Agricultural Research-Environment Interface:
A Simplified Macro View

4.11.3

NRM scope research should

emphasize "resource trends"

4.11.6

Research SUbjects for Agricultural and
NRM Research

1...... lnR......" A:':::'al
Suti_O.~nItlon

IlrlfIClpalR•••-.eh ._""""_..... ~:r.:: ........t1'.. _
Prolllt"" ._-p.._ •

P'IrIeIp.IR......,h ...-.... ,-_. .._ ..10 .....'..........

ObJ-<:!I•• ....-- ......
:r~=~:"'<.111'"

.n__ ...""'......__....--......
Comp••lt)I -~~

.... 011..... _ ........,
.......h......_

:;1;':-.J=:" :.=:;:.'.::"'..}..........%. ......,-,
ond'IlrIl.""1

SpM.lalFClClil
__l.,,_.w_

4.11.9

Priority Setting for Agricultural Research with
an NRM Scope

Types 01 research
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4.11.10

nolv.rylmporl~ Hrylmportlml

·Iand -.tIhorll..-.._ ...........""'"1..
::::.r..=~r"'m'""nI

·.llf\<o..ft ....

:f~~~&&~t:~.:......

4.11.11

"'V"'~·o,..r • ....la.._" ....'t~
K __

~.I -e:.'::'h·l .,.
-='"'

'"
-.~ ' ....d ~~ .... 1.. 121 .. '1_. III

~=
VI_Oil

~~~
......... Ih...

_.~!=InP

4.11.12

Research Program Formulation 365



Day 41Session 11
In.';;tructions to Trainers

Priority Setting for Agricultural Research with
an NRM Scope

Types ()f research
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Day 4/Session 11/Handout 1
(4.11.1)

Program Formulation for Natural Resource Management
(summary of presentation)

I. Consideration of system profitability to society has predominantly emphasized economic
profitability. Agricultural research is featured very highly here, but this is not a correct
perception given the importance of the interphase linking of agriculture and environment.
Benefits of agricultural research depend on a conducive environment which enables the use
of the technologies generated. In the course of the utilization, the "spatial opportunities for
growth" are not costed, thereby ignoring the contribution of the environment by natural
resource management.

There is a need for policy measures that try to charge the true cost of the "opportunities" to
the technology users or control/prohibit the negative effects of the technology use. This will
align the behavior of the user with actual social profitability. Such policies must be based
on a combination of persuasion incentives and enforcement.

2. Research with an NRM scope has the following outlooks:

(a) research is concerned with the long-term effects of agriculture on the agricultural resource
base; (b) research is concerned with the long-term external effects of agriculture; and (c)
research is concerned with agricultural processes and their NRM consequences as well as
with all other processes that have NRM consequences.

3. At the policymakers level, therefore, system profitability must include the NRM contribu
tions: that is, agricultural research program planning must include NRM aspects at some
level.

Agricultural research objectives emphasize a holistic approach but NRM-scope research
looks at "resource trends" outside the direct field of agriculture.

4. Research planning for NRM is for longer periods. Hence it requires additional forecasting
and future assessment skills. Because of this, urgent problems cannot be addressed through
research; policy interventions may be more appropriate. Research planning for NRM has to
accommodate the additional insecurity caused by the lengthy period of research. Sources
of insecurity include economic and social development, ability to achieve goals, and
deficient knowledge.

5. Differences between agricultural research and research for NRM at a policy level are in the
areas of research stakeholders, targeted sectors, congruency of research objectives and
individual interest, presence of conflicting interests, priority-setting mechanisms, and
motives for funding.

6. At a research program level differences exist with regard to principal research problem,
principal research objective, principal indicator of success, complexity, time horizon, and
spatial focus.
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7. Research planning should note the differences between agriculture and NRM as far as •
importance, function, and partners and clients are concerned. Such differences are in the
following areas:

• Technology generation
• Policy analysis and formulation
• Information collection
• Conservation

Project characteristics for research on NRM are determined by the above described frame
work.

Priority Setting for NRM Research

8. Priority setting is important as it identifies the research alternatives that contribute most to
the defined objective(s). Research priorities in NRM should emphasize changes in resources
in addition to changes in production.

Key references:

Janssen, W. 1993. Research Program Formulation for NRM: From NARS to NAREMARS. The
Hague: ISNAR.

Janssen, W. 1994. Characteristics of NRM Research: Institutional and Management Implica
tions. IDRCurrents. IDRC. Suas, Uppsala, Sweden.

Janssen, W. 1994. Priority Setting in Agricultural and natural Resource Management: Following
Hamlet's Dream or Mac Beth's plan? The Hague: ISNAR.
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Characteristics of NRM Research:
Institutional and Management Implications

w. Janssen
October 1994

Introduction

If sustainability and natural resource management are to be incorporated in agricultural research,
what are the consequences for the organization and management of agricultural research institutions?
To answer this question, this paper takes the following approach:

1. The changes in the problem environment as caused by adopting an NRM-focus are described.

2. The functions of agricultural research once NRM is integrated into the research agenda are
discussed.

3. The consequences for the management and organization of research are outlined.

4. Conclusions are drawn on the principal institutional challenges to adopting an NRM approach.

Changing problem perceptions in agricultural research; from a traditional to a
NRM perspective

Numerous NRM problems have been present for the last 30 years, such as deforestation in the
Amazon and in Southeast Asia, erosion on hillside farms, salinization of irrigation schemes, and the
reduction of biodiversity. During the eighties, the importance and the urgency of halting these types
of degradation trends impinged itself on the research community (e.g., ISNAR, 1993; Bonte-Fried
heim and Kassam, 1994). To react appropriately, the traditional "productivist" approach towards
agricultural development required adaptation on three principal points (Janssen, 1993). First, the
recognition that all agricultural technologies affect the resource base (e.g., nutrient depletion,
salinization, pollution) has to be included. This lead to an increased emphasis on long-term as
opposed to short-term productivity (Gapasin, 1990).

Second, many agricultural technologies not only affect farmers but also the welfare of other resource
users (e.g., the effect of pesticides and fertilizers on groundwater quality). Often side effects take
place at a different spot than the principal effect. This indicates the need for spatially integrated
analysis.

The third item of adaptation concerns the use of natural resources by sectors other than agriculture.
Agriculture may be the principal user of natural resources. But it is not the only or most important
one. For example, water is used for irrigation, but also for drinking, recreation, and transportation.
The management of natural resources outside agriculture may strongly impact the welfare of a
country. In an integrated NRM approach, agriculture is not necessarily the starting point for
designing improved resource management.

The inclusion oftime, space, and other sectors does not normally take place as formally and stepwise
as described here, and many agricultural research institutions have experience in these fields
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(Eyzaguirre, 1994). However, over the last decade the emphasis on time, space, and other resource
users has increased.

Traditional versus NRM-integrated agricultural research

The environment in which agricultural research operates and the subjects that should be tackled are
changing (Crosson and Anderson, 1993). This change is highlighted by comparing the two extremes:
traditional "productivist" agricultural research versus integrated NRM research. Such a comparison
provides an exaggeration of the actual change that may be required, but gives a clear idea of the
direction and difficulty of change (table 1).

Table 1: The changing environment of agricultural versus NRM research

Elements of the Research Agricultural Research NRM Research
Environment

Research Stakeholders - government - government
• farmers - all possible resource users

Targeted Sectors agriculture agriculture, forestry, fisheries,
water management, tourism,
infrastructure

Congruency of Research high, may lead to low, additional policy measures
Objectives and Individual spontaneous adoption may be required
Interest

Presence of Conflicting sometimes often
Interests

Priority-Setting Mechanisms based on benefit benefit maximization modified
maximization by negotiation

Motives for Funding Research • food shortages - resource degradation
- economic growth - quality of life

The changing environment of agricultural versus NRM research

Research sectors and stakeholders. For traditional research the agricultural sector is the principal
target and farmers are the principal client group (though some attention may be given to marketing
and processing). In a NRM perspective, client sectors are manyfold. In the small island economies
of the Caribbean the interest of the tourist sector are large (Challenger et aI., 1991). In the Middle
East the interest of the public utilities sector (e.g., drinking water, energy generation) may dominate
over agriculture. Forestry may gain importance in the research agenda. The maintenance of roads,
navigable rivers and hydroelectric plants may provide a larger incentive to control erosion than the
associated production losses of farmers (Estrada, 1994). The group of stakeholders thus grows
considerably.

The policy context of agricultural research. With the extensions in space, time, and client sectors
the policy environment for research becomes more complex. External effects cause that certain
interventions that are profitable from a private point of view to be not profitable from a public point
of view, or vice versa. Thus, in NRM the congruency of public research objectives and individual
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interests is less obvious. The lack of congruency between research objectives and individual interest
reduces the chance of spontaneous adoption and increase the need for integrating research in a more
comprehensive NRM policy.

Prioritizing research becomes more complex (Springer Heinz, 1994). Interest of various user groups
are highly different. It may be impossible to arrive at an outcome that pleases everybody. Frequently
there may be conflicting interests in a NRM perspective. Priority setting has to be concerned with
resolving these conflicts (through, for example, negotiation). The research agenda will be strongly
driven by political concerns and mechanisms.

The explicit lack of social and private congruency makes it impossible to expect that many NRM
technologies will diffuse on their own. They must be integrated in a national NRM policy, supported
by possible subsidies, legislative arrangements, pricing schemes or education efforts. Interaction
with policymakers must be more frequent.

Motives for funding research. The motives for research are changing also. Concerns with feeding
the world and with using agriculture as the motor for economic development (Mellor and Johnston,
1984) have been replaced with worries about global resource degradation and the quality of life.
The shift in concerns is caused by a number of factors: the symptoms of excessive fertilizer and
pesticide use (Nijkamp, 1990) and the interest of the population in the recreational and ecological
value of the rural areas; the problems of maintaining research-induced yield improvements; and the
favorable global food balance over the last decade. These concerns are not equally felt in the
developing and the developed world. The developing world is more concerned with food production
than the developed world. The developed world, however, has great power to influence the
international research agenda.

Changing research subjects

Research problem and objective. The degradation or pollution of the natural resources is becoming
central in NRM approaches. The key objective is to maintaining or improving resource quality and
controlling the negative effects of pollution (table 2). Whereas traditional agricultural research
focuses on productivity with the resource base as a conditioning element, NRM research focuses
on resource quality.

Increased complexity or improved understanding. NRM research would normally take a holistic
perspective on resource use, without sectoral confinement. A systems approach will often be applied
in the diagnostic stages to identify key research problems. By being more comprehensive, NRM
research possibly improves the relevance and quality of research.

Problem dimension. Dimensions of time and space playa larger role in NRM research than in
traditional agricultural research. Combining spatial widening with a time extension challenges the
traditional principles of agricultural research, which is based on varying a few factors in a controlled
manner and leaving the others constant. NRM research has more need to have more of a stochastic
nature.

Functions of research categories in traditional agricultural and NRM research

In traditional agricultural research, technology generation is the most important research activity.
Improved technologies have proven to be a principal source of economic development (Dosi et al.,
1988), as also expressed in the high rates of return for many technology generating efforts
(Echeverria, 1990) (table 3a).
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Table 2: Research sUbjects for agricultural and NRM research

Issues in Research Subject Agricultural Research NRM Research
Definition

Principal Research Problem • low productivity research degradation and
- reduced income pollution

potential

Principal Research Objective income and cceptable pollution and
production increases degradation levels

Principal Indicator of Success income flow over quality of the resource stock
the years

Complexity confined within no sectoral limits, ecoregional
agricultural sector confinement

Time Horizon 5-15 years (defined 15-50 years (defined by
by speed of research observability of resource changes)
and diffusion)

Spatial Focus plot/farming system ecoregional system watershed

In NRM research, technology generation is less important, because it cannot be relied on to be
effective independent from other activities. The necessary integration of technology generation with
policy formulation shifts the relative weight to policy formulation. Also many resource management
problems do not have an adoptable technological solution. If resource degradation is irreversible,
(e.g., aquifer depletion), or if social conflicts over resource use arrise, regulation may be the only
instrument.

Table 3a: Functions of research categories in agricultural and NRM research

Technology Generation

Item Agricultural Research NRM Research

Importance very important not very important

Function to provide more to provide technologies
productive technologies, that maintain and enhance
adoptable by farmers resource quality

Partners and - extension services - extension services
Clients - other research institutions - other research institutions

- farmers - resource management bodies
- farmers
- other resource users
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Due to the interaction of technology generation with other resource management activities, the range
of NRM research partners and clients increases. The choice of the correct partners is very important.
Initial contacts with all interested parties should be pursued, but for realizing progress, it may be
important to concentrate the interactions on a smaller group.

The importance of policy analysis and formulation increases in NRM research. Certain problems
will have only policy-based solutions. Technologies often require policy support (table 3b). The
type of policy research will also change. For traditional agricultural, research policy analysis is often
concerned with efficiency and distribution in a market setting. Within a NRM scope, issues that
markets do not deal with effectively, such as external effects, conflict resolution, and investment
horizons that stretch beyond the perspective of most people have to be researched. Evaluating the
costs and benefits of alternative policies becomes much more difficult (techniques such as social
accounting are needed; King, 1990). Uncertainty and subjectivity is higher than for market models
(Munasinghe, 1993).

Table 3b: Functions of research categories in agricultural and NRM research

Policy Analysis and Formulation

Item Agricultural Research NRM Research

Importance not very important very important

Function - to maximize net contributions - to safeguard the resource
of agriculture to economic base
development - to reconcile social and

- to provide adequate private utility functions
nutrition to the population regarding resource use

Partners - ministry of agriculture - land use authorities
and Clients - ministry of planning and finance - water use authorities

- market intervention agencies - regional government
- ministry of agriculture
- ministry of planning and
finance

- ministry of tourism and
public works

The range of partners and clients for policy research increases in a NRM focus. Land-and water-use
authorities, regional governments, government offices in charge of tourism and public utilities, and
last but not least, the technology generating researchers are all important collaborators.

The third activity category of most research institutes is information collection and management.
Research institutions may provide information on actual production trends (statistical data), and on
the potential and the expected progress of agriculture. This information is used by others to design
policies or strategies (table 3c).

In NRM research, attention to information collection and management increases because resource
trends are often very slow, and are difficult to capture from one year to the next (Goldsworthy and
Janssen, 1994). Monitoring long-term trends is required. Information collection is also important
in order to make the research choices. NRM research is often slow and therefore expensive. Only
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Table 3c: Functions of research categories in agricultural and NRM research

Information Collection

Item Agricultural Research NRM Research

Importance not very important important

Function - to monitor economic - to monitor state and
development of condition of natural
agricultural sector resources
(socioeconomic info) (socioeconomic and

biophysical)

Partners see policy analysis - see policy analysis
and Clients - interest groups

a small number of projects can be executed. Choosing the right projects is critical and the value of
information that helps organizations make the right choices is high.

The final category concerns conservation. In traditional agricultural research conservation, con
centrates on the (genetic) resources that should help to improve productivity in the future. Strategies
to achieve this aim to reach maximum geographic or morphological variability in germ plasm
collections of cultivated species, and probably their wild relatives (table 3d).

Within NRM research, the concept of conservation is wider. The limitation to cultivated species
becomes less relevant (e.g., the attention to tree species in the Amazon). The possibility to build
in-vitro collections is reduced, because many of the newly included plants may not produce storable
seed. Efforts may be made to increase the numberofvarieties available to farmers. Such conservation
efforts may immediately impact the sustainability of agricultural production by reducing the

Table 3d: Functions of research categories in agricultural and NRM research

Conservation

Item Agricultural Research NRM Research

Importance not very important important

Function - to safeguard resources - to safeguard all natural
with produtive potential resources

Partners - technology generation - rehabilitation projects
and Clients institutions - technology generation

institutions
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vulnerability of the crop to climate, pest, or disease hazards. Conservation, thus, becomes less of a
isolated storage activity and more integrated in overall land-use planning. Partners and clients of
the conservation specialists are not only the technology generation specialists but also the people
involved in land rehabilitation and land-use planning.

Implications for institutional management and organization

The implications of the shift from traditional agricultural research to a NRM approach is outlined
along five themes:

1. The place of the research institution in the public sector

2. The governance and financing of the research institution

3. The organization of research activities

4. The planning, monitoring, and evaluation cycle

5. Required resource modifications

The place of the research institution in the public sector. For traditional agricultural research,
the logical situation of the research institution is to be linked with the ministry of agriculture (table
4). For an institution with a NRM approach, one would expect that part of the institutional patronage
shifts to the ministry of the environment (where this is present).

Table 4: The place of the research system in the public sector

Issue Agricultural Research NRM Research

Institutional Patronage ministry of agriCUlture ministry of environment

Key Partners extension service dependent on problem

Way of Operating autonomous development integration in regional
and extension of innovations development programs

For traditional agricultural research, the principal partner is the extension service. For research with
a NRM approach, land-use authorities, water-use authorities, forest management institutions,
regional governments, and wildlife management bodies may become additional important partners
in the execution of research and the transfer of results. The institution should be prepared to deal
with a larger range of partners.

The way of operating with these partners is also different. In traditional agricultural research,
research often operates independently, depending on the extension service to diffuse the results
obtained. In NRM problems, a systems approach is often proposed. Within a systems approach
research is often only one of the components. Policy measures may be implemented at the same
time that new technologies are being tested. The NRM research focus will often be regional.

Governance and financing of the research institution. For agricultural research, the mission
statement normally emphasizes food production, food availability, and income levels. An institution
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with a NRM approach requires a mission statement that highlights resource quality, environment, •
and sustainable land and water use. Modifying the mission statement is a first step towards
introducing a NRM approach. It provides a point of orientation in the process of change (table 5).

The board of trustees of the institution should reflect on the new orientation. Within the board
representatives from the new partners should be appointed, such as NGOs or land-use authorities.
When adopting a (partial) NRM focus, the institution should try to diversify its funding. Resources
may be obtained from the ministry responsible for the environment or for land and water use. Other
categories of donor funding may be available.

Table 5: Governance and finance

Issue Agricultural Research NRM Research

Mission Statement expressed in productivity, expressed in resource
food availability, income quality, environment

and sustainability
terms

Representation in agricultural sector leaders, same as for agricultural
Board of Trustees science leaders, finance research + other sector

leaders, farm representatives leaders, other users

Principal Source of public sector bUdget for public sector budget for
Financing agriculture infrastructure, utilities,

and agriculture

The organization of research activities. In traditional agricultural research, the commodity
subsector has often been the focal point of analysis. Often it was supplemented with a farming
systems perspective. In NRM research, the emphasis is shifting to ecoregional programs, or
production system programs. For this approach to be successful, the quality of the technical input
(from both the agricultural and the social sciences) needs to be assured.

Table 6: The organization of research activities

Issue Agricultural Research NRM Research

Focal Point subsector regional/rural economy
watershed

Organizational Mode research program participation in
consortia, regional
development projects

Point of Coherence product (i.e. technology systems analysis and
in Research or policy) description
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Matrix structures with commodity and regional research programs have been proposed. but their
effectiveness is often undermined by simple logistics: regional program members are present in a
geographically confined areas, whereas commodity program members may be spread over the
country. Simple and clear organizational structures normally enhance the transparency and effec
tiveness of organizations (Nickel, 1989). When a research institution adopts a NRM approach it
should try to maintain a simple structure, and a shift to regional programs may be bold but more
effective than a matrix structure. Collaborating in consortia where a number of partners distribute
responsibilities, however, without merging into one organization. is another way to assure quality.

Planning, monitoring, and evaluating research. To assess the relevance of possible research
activities both before they are done and when they are in progress, elements other than productivity
must be included. In traditional agricultural research, the effect of research on income distribution
(equity) is normally studied. For NRM research, some other elements are important (Wood and
Pardey, 1993). Among these are the long-term effects of research on the resource base (also
described as intergenerational equity) and the side effects of research (table 7).

Table 7: The planning, monitoring, and evaluation cycle

Issue Agricultural Research NRM Research

Integration of External income distribution income distribution,
Effects and Non- integenerational equity,
Productivity Elements side effects

Inclusion of Long-Term often absent - by systems modeling
Effects - by long-term experiments

Progress Measurement toward final product towards intermediate
products

Research Memory and by means of individual by means of reports
Continuity researchers (to overcome personal

changes)

Feasibility of Short- feasible not feasible
Term Project Funding

Feasibility of Long- feasible not feasible
Term Core Funding

Including these elements requires other tools. Long-term effects cannot be feasibly included in all
cases by experimentation and observation, because this would allow conclusions to be drawn on
the desirability of an activity only after it is concluded. There is a greater need for prediction methods.
Predictions should be based on empirical evidence, however, and some well-designed long-term
experiments form a strategic NRM research component.

In the spatial dimension, the ability to project research results on other parts of the country is very
important, as well as the ability to trace side effects. This requires improved geographic knowledge,
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improved ability to manipulate geographic data, for example, by means of geographic information
systems, but most of all, improved ability to interpret such spatial data (Carter et aI., 1994).

Contingency evaluation methods (hedonic pricing, willingness to pay, quasi markets) may need to
be used to improve the economic valuation of NRM research. Nevertheless, for many NRM
problems, coming to an "objective" evaluation of the costs and benefits to each stakeholder group
is not only difficult, but also irrelevant. Actual outcome may not depend on costs and benefits, but
on the political strength of each group that has an interest.

The long-term nature of much NRM research suggests that the evaluation of research will often be
based on intermediate outputs, more than on final results. Also the chance that the people that started
the project will also terminate it, is reduced. Research cannot rely on the memory of the individual
and there is more need for a formal or written project memory.

The feasibility of NRM research for short-term, project-based funding is low. NRM research is,
more than traditional agricultural research, suited for long-term, program-oriented core funding.
The dilemma is that the trend in government and donor funding is towards project-specific financing,
and the willingness of governments or donors to commit themselves to long-term projects is reduced.
The desire to achieve increased accountability for public funds and the need to have a long-term
funding perspective for NRM appear to be largely incompatible trends.

Resource modifications. An institution with a NRM focus requires a different set of resources than
an institution with a productivity focus (table 8). The relative importance of plant and livestock
scientists tends to be reduced, whereas the importance of resource-use specialists (soil fertility, soil
science, irrigation, foresters) and conservation specialists may increase. More professionals are
required in the field of information collection and processing. Developing coherent programs for
this range of disciplines is a very challenging task (Janssen and Goldsworthy, 1993), requiring good
leadership and communication mechanisms.

The importance of experimental stations is also reduced. Many natural resource management
problems cannot be properly studied at research stations, which often are located on the better lands,
and have received better-than-average management. To incorporate an ecoregional perspective,
doing research within the region will be useful.

Table 8: Resource modification

Issue Agricultural Research NRM Research

- plant and livestock scientists *** *
- economists ** **
- sociologists/anthropologists ** **
- soil and water scientists ** ***
- information scientists * **

- experimental stations *** *
- field research equipment ** ***
- measurement equipment ** ***
- laboratories ** *

- information processing equipment ** **
- publications unit ** **
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Concluding remarks

The NRM perspective causes a large number of changes in research orientation, research activities,
and research management. The initial impression is one of increasing complexity, increasing
interaction, longer timeframes and wider spatial concerns. As such, NRM research may certainly
be more difficult to organize and manage and may amount to a continuous headache for many
research managers. Applying the systems approach should lead to the selection of specific research
subjects (Goldsworthy and Penning de Vries, 1994). These research subjects may vary more than
in traditional research, requiring many different collaborators and experimental sites, but may be
comparable on an individual basis with traditional research. Choosing the appropriate subjects is a
key task.

NRM research responds to a major concern of the 1980s and 1990s, which is the environment and
ecology. We are concerned not only with now and the next five years, but also with the long-term
perspective and the next generation. These concerns are not easily reconciled with other trends, such
as high real interest and discount rates, and the trend from open-ended programmatic funding to
short-term project funding. The challenge for NRM research is not just to develop effective research
programs but to do this in an environment where the institutional horizon is increasingly short.

Note

It is not necessary however to shift at once from one model to the other. Rather it may be better to
achieve one regional program at the start and experiment with it for one or two years. This allows
the institute to discover the weaknesses, as well to start having some initial success on which to
build further programs.
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Exercise 11. Incorporating NRM in agricultural research
(integrated panel)

Phase 1. Group work (30 minutes)

1. Form four groups, each electing a rapporteur.

2. All groups review the characteristics of NRM research using the text of Willem Janssen
(handout 4.11.2) and work on all questions given at the end of this exercise sheet.

3. Each group member will be responsible for summarizing and reporting information on the
question(s) assigned to him or her on the top of the exercise sheet. Use the exercise sheet to
record the results of this phase.

Phase 2. Integrated group work (20 minutes)

4. Each group memberjoins participants from the other groups who have recorded information
on the same question. Then form a new group and elect a rapporteur.

5. Each group member will be given time to report the results of the discussion on the question
assigned to him or her during the previous phase.

6. Invite your colleagues to compare the report information. Discuss similarities and differ
ences encountered.

7. Prepare a presentation summarizing the major points of your comparative analysis to report
to the audience. Use flip chart or overhead transparencies. Carefully prepare the visual aids
to support your presentation.

Phase 3. Reporting and discussion (30 minutes)

8. The rapporteurs present their group's results to the audience. Each rapporteur has five
minutes to present. (20 minutes)

9. The trainer invites you to comment on this exercise. (10 minutes)

Research Program Formulation 381



Day 4/Session ii/Handout 3
(4.i1.3)

Question 1:

Question 2:

Question 3:

Question 4:

382

How would you incorporate natural resource management (NRM) research in
the agricultural research program in your organization? List and comment on
the prospect.

How would a proposal to incorporate NRM research into agricultural research
affect your organization? List the consequences for the organization and man
agement of agricultural research.

Which are the main constraints you anticipate while incorporating NRM work
into agricultural research in your organization? How could you minimize or
overcome these constraints?

What are the advantages and disadvantages of incorporating NRM research into
agricultural research? What would you recommend to balance this proposal to
provide effective results?
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Exercise 11. Worksheet

Question 1:

How would you incorporate natural resource management (NRM) research in the agricultural
research program in your organization? List and comment on the prospect.
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Exercise 11. Worksheet

Question 2:

How would a proposal to incorporate NRM research into agricultural research affect your
organization? List the consequences for the organization and management of agricultural re
search.
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Exercise 11. Worksheet

Question 3:

Which are the main constraints you anticipate while incorporating NRM work into agricul
tural research in your organization? How could you minimize or overcome these constraints?
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Exercise 11. Worksheet

Question 4:

What are the advantages and disadvantages of incorporating NRM research into agricultural
research? What would you recommend to balance this proposal to provide effective results?
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DAY FOUR

RATIONALE

OBJECTIVE

PROCEDURE

PRESENTATION

EXERCISE 12

Day 41Session 12
Instructions to Trainers

Session 12
Managing the Multidisciplinary
Research Program

Instructions to Trainers

14:00 - 15:30 Session 12. Managing the Multidiscipli
nary Research Program

15:30 - 15:45 Tea/Coffee Break

15:45 -16:30 Session 12. (Continued)

With an increase in the importance of natural resource
management issues there is a need to understand the unique
challenges presented by this rather complex approach as it
involves the integration of several disciplines.

By the end of this session, the participants will be able to do
the following:

• Describe multidisciplinary research concepts.

Use overhead 4.12.1 to present the session's objective.

Training techniques: presentation, "trip around the tables."

(experience) Give a brief presentation focusing on managing
a multidisciplinary research program. You will find the
information in the handout very useful. Eleven overheads
support the presentation: 4.12.2 through 4.12.12. At the end
of the presentation distribute handout 4.12. I and be sure to
ask the participants if they have any comments or questions,
or if they need clarifications. (15 minutes)

Exercise 12. Reflections on the role of multidisciplinary
research team members. (1 hour 55 minutes)

1. Distribute handouts 4.12.2,4.12.3, and 4.12.4. Hand
out 4.12.2 gives clear instructions for the exercise. Go
over the instructions with the participants step by
step. Ask if clarifications are needed. (5 minutes)

Phase 1. Group work

2. Divide the participants into four multidisciplinary
groups, and have each group elect a rapporteur.

3. (experience) As the groups work, circulate from
group to group to check progress. Clarify any con
cerns they may have while they are working. Be sure
to remind them of the time remaining.
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CLOSURE

OBJECTIVES

PROCEDURE

PAPA
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4. (experience) Groups review the material and respond e
to the questions. (60 minutes)

Phase 2. "Trip around the tables"

5. (experience, process) The rapporteurs make the "trip
around the tables" spending 5 minutes at each table
discussing the responses. (15 minutes)

6. (process) The rapporteurs return to their own groups
and the groups revise their responses based on the in
put from the rapporteur's "trip." The rapporteurs
write the results on flip charts for presentation. (15
minutes)

Phase 3. Reporting and discussion

7. (experience, process) The rapporteurs present the
groups' results to the audience. Each rapporteur has
five minutes to present. (20 minutes)

Closure (5 minutes)

1. (application) Ask the participants to tell one of their
neighbors two things they might do differently in
their job as a result of what they learned. Ask volun
teers to give examples.

2. Make a transition to the next session.

16:30 - 17:00 Feedback on the Day's Activities and
PAPA

By the end of this session participants will be able to do the
following:

• Provide feedback on the day's activities.

• Consider possible actions they would like to implement
in their own organizations.

Training technique: individual exercise

Highlight positive and negative points of the day. Note areas
that may need additional attention in the workshop. Partici
pants can describe some strengths and weaknesses of this
day on handout 4.12.5 and use handout 4.12.6 to facilitate
their task. (15 minutes)

(application) Ask the participants to take some time to jot
down some "action ideas" they may have for themselves as
a result of today's activities. They can use handout 4.12.7.
(15 minutes)
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Day41Session 12
Instructions /0 Trainers

Session 12
Summary of Overheads

Objective of Session 12. Managing the
MUltidisciplinary Research Program

6. Describe multidisciplinary research concepts.

4.12.1

Predicting Complexity of Multidisciplinary Integration

STRAP
t: Aggregate flAP scores (3-9)

2: Define project profile

5t3: Routine "piace of cake"
$13; Promise for substan.tivo progress

519: Administrative challenge
st9: Research administrator's conundrum

4;12.4

Other Tools

Predicting CompleXity or MulUdlsclplinary Integration

STRAP

S Substantive knowledge
_ frontier prolesslonal S

- textbook

T Techniques required

- expert level T

- leel1nlelan level 1

4.12.2

Integration Tools

Systems analysis and (formal) model building as

integration 1001

• j:lroblem boundary
• analytleal slruc1ure
• relerenee point lor discussIon

Problem: forcsigl1l on structure of model

4.12.5

Working in a Multidisciplinary Team

PredicUng ComplexIty of MultldlscJpUnary Integration

STRAP
R Range at Intellectual skills

_ within nlsearch lIre&
- within larnlllar area.
- nrywld_

A Administrative units
- slngleunll 1
• multlplD units within one org::.nlnUon ;(:
- multiple units, various organizations :3

P Personnel
- "lnglelndlvlI::Iual
- quasl-pcntlanent tlllam
_ ad hoc t••m

4.12.3

Research Paradigms lor OlsCIj:lllnary Scientific Resellrch
and Systems-Oriented MultIdisciplinary Reseefl:t1

A. R.ductlcnisl ~l.nljr.cA~proll~h

Probl."'IIlUallon .. Plllnlllon ...... Radll:tlon .. HypOln..1I

EJPIltlIl~VIllk:llll<ln.l"Tlng"

4.12.6

Working in a Multidisciplinary Team
Requirements for team membcl'3

Attitude Edu.catlon
• problem orientation _ brolld IIn.lytical perspective
• team player _ dis~iplinary :specialiution
• discipline III: one component _ problerr/project orientation
• complentary disciplineS'

• RRA
• Partil;ipatory 8Fproaches

Shared research planning and pro9ramming:
• Planning by objectives
• Logical framework

4.12.7

Communieallon
• common terminolo9)'
• a minimum of jargon
elnformal interaction
• suggestions
• progren reporting

4.12.8

Experience
e mutual complementarity

The experien~eof team members.

Fa~c major ~ritique and misunderstandil19

but

• Receive major praise and respeet
• Build on strengths of people
• Role defined by problem, nol by personalill1erest
• Joint publlea1lons.
- No problems to pUbliSh!!
• Enhanced feeling 01 achievement

4.12.9

Managing Multidisciplinary Research: AdvantageaJDlsadvantages of Organizational Forms for
Multidisciplinary Research

Managing the Multidisciplinary Team

Research organization

Disciplinary structure

Project structure?

Or project matrices?

Discipline

4.12.10

Research Program Formula/ion

4.12.11

DI.elplln.",
Slruf:lura

McIlrl:c Prola.::t
Structur. Struclt.ir.

Leadefflhlp
• Intemallze the importance 01 research quality
• proper use 01 financial preSSUre/relief

(especially In matrix strueture)
• Avoid prOblem expansion
• Managed conlllct!
• Remain in toucl1 wIth client group!

System of evaluallon

• Evaluation by output. (or Intermediary output)
towards problem solving

• Evaluation 01 team members: by others

4.12.12
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Managing a Multidisciplinary Research Program
(summary of presentation)

1. NRM research has wider target sectors, more partners, and more diverse clients than does
traditional agricultural research. The complexity that arises from research in such a scenario
must be assessed to be effectively managed.

2. To assess the complexity of multidisciplinary research a method, abbreviated 'STRAP', is
suggested:S - the amount of Substantive knowledge required to solve a problem. If frontier
professional knowledge is required it is described by a capital "S:' If textbook knowledge
is sufficient, the project is described with a lowercase "s."

• T - the Techniques required to solve the problem. Ifthese are at expert level the project
is described with a capital "T." If these are at technician level they are described with a
lowercase "t."

• R - the Range of intellectual skills in the project. If these are within one research area
(e.g., agronomy) the project receives a score of 1. If these are within familiar research
areas (e.g., agricultural sciences) the project receives a 2. If these skills come from very
diverse research areas (e.g., agricultural sciences, medical sciences, and economics), the
project receives a 3.

• A - Administrative units. If the research is done within one unit, then the project receives
a score of 1. If it is done in multiple units within one organization, the project receives a
2. If it is done in multiple units in multiple organizations, the project receives a 3.P 
Personnel. If the project is done by a single individual, the project receives a 1. If the
research is done by a (quasi-) permanent team, it receives a 2. If it is done by an ad hoc
team, the project receives a 3.

• By adding the scores on R, A, and P, and combining them with the description of
substantive knowledge and technical expertise required, we obtain project descriptions
that range from "st3" to "ST9." An "st3" project may be described as a routine "piece of
cake." An "st9" project is an "administrative challenge." An "ST3" is a "promise for
substantive progress" and an "ST9" is the "research administrator's conundrum." Feasi
bility of projects is normally greatest when the overall project score is low and when the
letters are in lower case.

3. To achieve integration, the first step is to change from the traditional approach to research
to a systems approach. The systems approach focuses on the interaction ofthe problem with
other aspects of the system. The definition of the problem, therefore, is expressed in a model
and is tested for appropriateness or closeness of fit. The development of a model is governed
by factors not discussed here.

4. Other tools for integration include shared diagnostic activities or shared research planning
and programming exercises. Examples of such tools include rapid rural appraisal (RRA),
farmer back to farmer, rapid market appraisal, and participatory rural appraisal. All these
tools depend on joint interactions of different professions with the research target group.
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5. Important characteristics of a multidisciplinary team are fourfold:

• Attitudes: team members are problem oriented and team players
• Communication: discussions among members should be in common sense language
• Education: team members should be broadly educated with a wide analytical perspec

tive
• Experience: team members must complement each other in experience

6. To ensure good and effective management of multidisciplinary research the organizational
structure should be right. Matrix organization have often been considered, on the side of
disciplinary and project structures. In such an organization, researchers report to two
supervisors, a technical supervisor and the project leader.

7. Organizational forms for multidisciplinary research may be renewed on the following
characteristics: disciplinary quality, disciplinary integration, goal orientation, relevance,
project loyalty, exclusive dedication, organizational transparency, and continuity.

8. Besides structure, cultural elements can influence performance in a multidisciplinary
research program. The type of leadership and the system of evaluation are essential in
establishing the right set of norms and values. The leader must emphasize the principal
directions of the team, that is, give more direction than in disciplinary programs. Modesty
is encouraged rather than autocracy.

9. Evaluation of multidisciplinary teams is based on progress made towards solving a problem.
This calls for intermediary progress indicators to be defined to ensure that research is on
course. For management, it is important that multidisciplinary research programs have a
limited and achievable set of objectives. These must be well defined, and be focused through
constraint analysis tools. Team building and conflict resolution are essential ingredients in
the management of multidisciplinary teams research programs.

Key reference

Janssen, W. and P. Goldsworthy. 1995. Multidisciplinary Research Programs: What, Why, and
How? The Hague: ISNAR.
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Exercise 12. Reflections on the role of multidisciplinary
research team members

("Trip around the tables" technique)

Phase 1. Group work (60 minutes)

1. Form four groups, each group electing a rapporteur.

2. Review the text of W. Janssen and P. Goldsworthy (handout 4.12.4).

3. Work on the questions assigned to your group below. You will have 10 minutes to discuss
and respond to the questions. The rapporteur compiles the group's responses on the attached
worksheet (handout 4.12.3).

Group Assignments:

GROUP A:

GROUPB:

GROupe:

GROUPD:

What are the major qualities or attributes of the members of a multidisciplinary
research team?

What are the problems that prevent members of a multidisciplinary research
team from being good partners/collaborators within national agricultural
research organizations?

What conditions are favorable for the members of a multidisciplinary research
team to demonstrate their skills, to improve team spirit and the quality of
research results?

What are the major responsibilities of the multidisciplinary research team
members within national agricultural research organizations?

Phase 2. Trip around the tables (30 minutes)

4. The rapporteur begins the "trip around the tables." Each rapporteur presents their group's
inputs to the new table and collects contributions to improve the list of responses. The
rapporteur has 5 minutes to visit each table.

5. After visiting the three other tables, the rapporteurs go back to their own groups. They share
the contributions collected during the "trip" with the group. The groups decide on the most
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important responses. The rapporteurs write the results on flip charts. You have 15 minutes
to complete this part of the task.

Phase 3. Reporting and discussion (20 minutes)

6. The rapporteurs present the groups' responses to the audience. Each rapporteur has 5 minutes
to present the responses.
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Multidisciplinary Research Programs:
What, Why, and How?*

by Willem Janssen and Peter Goldsworthy

This paper was initially prepared for a workshop of the Tropenbos Foundation, Wageningen, The
Netherlands, on research programming for sustainable land use and conservation of tropical forest
areas.

Abstract

Multidisciplinary research is essential for addressing many of the newly arising issues in natural
resource management (NRM). However, what it means and how it can be put into practice are not
always clear. In this paper, the authors discuss definitions and concepts ofmultidisciplinary research
and the relevance for NRM. They then discuss why disciplines are integrated in multidisciplinary
research programs and to what extent disciplines can be integrated. How to analyze the complexity
of multidisciplinary research programs is examined, as well as tools (among others, systems theory)
to pursue integration. The challenges of how to improve participation and management of multidis
ciplinary teams are treated, and conclusions are drawn on the role and potential of multidisciplinary
research.

Introduction

Multidisciplinary research has been practiced for a long time, but is receiving special attention with
the growing emphasis on Natural Resource Management (NRM). Many problems in the field of
NRM cannot be addressed successfully from the perspective of a single discipline, but require the
combined effort of a number of disciplines. Though many people agree on the need to work in a
multidisciplinary manner, they are often unaware of the conceptual and practical implications of
doing so.

This paper deals with some of these conceptual and practical issues. First we discuss some theoretical
concepts and definitions. Then we review the relevance of multidisciplinarity for NRM research.
Afterwards we explore the nature of multidisciplinarity, trying to distinguish different intensities
and scopes. We briefly comment what it is like to work in or to manage a multidisciplinary team,
before concluding with a few dialectic conclusions.

Both authors have been extensively exposed to multidisciplinary research programs. Our experi
ences will hopefully provide this paper with a personal touch, though we are aware this also
represents a personal bias. But such is the nature of multidisciplinary research. There are no fixed
rules, but there are useful general guidelines to be followed, and in the final analysis it is personal
attitudes that make the difference between a group and a team.

*Published in Agricultural Systems, vol. 51, no. 3, pages 259-281
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Concepts and definitions

To talk about multidisciplinarity, we need first to define what we mean by a discipline. The definition
of Ben-David (1971) states that the defining feature of a discipline is that the choice of topics is
defined by the internal state of the field, the goal being to advance disciplinary understanding as
such. The quest in physics to discover ever smaller particles presents a nice example of disciplinary
progress. Disciplines normally maintain a close institutional order. They have their own professional
standards, publication outlet, and education programs. The discipline provides an identity to the
scientist. As well as physics, biology, economics, anthropology, chemistry, mathematics are
examples oftme disciplines. Apart from the choice of topics, disciplines are normally characterized
by a scientific reduction principle. For example, economists focus on utility, anthropologists on
culture and tradition, physicists on elementary elements, and chemists on compounds. The reduction
principle helps to focus analysis and it allows students to complete their formation within a
reasonable time period.

The expansion of knowledge may make it difficult for scientists to maintain an overview over the
discipline. This may lead to the origin of subdisciplines (e.g., organic and inorganic chemistry,
micro- and macro-economics).

Ben-David also distinguishes quasi-disciplines. For example, agricultural sciences are quasi-disci
plines, because the topics for research are not defined by the internal state of the field, but by
problems defined from outside the discipline. The development of soil fertility science has been
driven largely by specific fertility problems. Nevertheless soil fertility science (or plant breeding,
or plant pathology, or forestry) would qualify as a quasi-discipline because it has an institutional
order similar to that of the real disciplines, with professional standards, journals, education
programs, and an identity as a scientist. Business administration, marketing, and medical sciences
are other quasi-disciplines. If a certain type of problem frequently occurs (as is the case with soil
fertility, where chemistry, plant physiology, and soil physics are combined) a new quasi-discipline
may be formed.

Multidisciplinary teams are required because many problems cannot be appropriately handled
through a monodisciplinary approach. Problems are not disciplinary abstractions but real-life
phenomena with many dimensions. Only if the problem relates principally with one and insignifi
cantly with other dimensions, a monodisciplinary approach is sufficient.

When a new type ofproblem first calls for attention, quasi-disciplines will not yet have been formed,
and collaboration between different disciplines will be the only way to make progress. There are
also other situations where multidisciplinary approaches will be required. One is where the
dimensions of a problem are not fixed but change from case to case. For example, the challenges
that face a program to improve rice or bean production may differ from one target area to the other,
and require different skills and approaches. In such a situation, there is no sense (but also no
possibility) to develop a quasi-discipline, while it remains useful to keep together a team of
disciplinary specialists knowledgeable on rice or beans. Another situation in which a multidiscipli
nary approach is needed is where problems have very disparate dimensions, (e.g., the biotechnology
and anthropology aspects involved in the design of tissue culture schemes to propagate indigenous
plant populations), but may require detailed insights into all of them before the problem can be
solved. In this situation, it is difficult to blend the required skills in one person trained in a new
quasi-discipline. It is more feasible to bring people with different disciplinary outlooks together.

Multidisciplinary programs are thus made up of people from different disciplines or quasi-disci
plines. A multidisciplinary team may consist of a tree breeder, a tree pathologist, and a tree
entomologist (all quasi-disciplines), but may also contain a biologist or an economist (both

•
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disciplines). The range of (quasi-)disciplines varies from very narrow to very wide, with major
implications for team management and interactions, as will be explained later.

Multidisciplinarity is thus the often ad-hoc compromise between practical problem solving and
scientific problem reduction. In tum it may (or may not) lead to the development of new (quasi-)dis
ciplines.

Because a multidisciplinary team is made up of people from different disciplines, it does not respond
to a well-defined set of professional norms and values. The team has to develop these norms itself,
a task which requires flexibility from the team members and leadership from the coordinator. The
problem focus of a multidisciplinary team and the shared intention to solve the problem usually
forms the backbone of the norms and values of the multidisciplinary team.

The lack of a well-defined set of professional norms and values is not necessarily an obstacle to
effective behavior, especially if the team has developed its own strong set of norms and values. In
many cases, sticking to the discipline may tum research into abstract formalism (Blume, 1990) or
into an obsolete tool for development. Within disciplinary research, critique is normally contained
within the inner circle of professional peers, which may lead to very major oversights, both from a
scientific and a practical perspective. With critical but constructive multidisciplinary teams, research
may obtain more hybrid vigor!

MuJtidisciplinarity and NRM research

In NRM research, problems often have many dimensions. For example, water use has a hydrological
dimension (water capturing), a public hygiene aspect (drinking water), an agronomic dimension
(crop irrigation), a management dimension (public irrigation schemes), a political dimension (rivers
which cross borders), and obviously, an economic dimension (water capturing costs, water prices).
These dimensions are normally, very distinct and not restricted to the agricultural or forestry sector.
In addition, improved NRM is normally a combination of policies, technologies, and conservation
measurements. In short, for many NRM problems, the complexity and the range of problem
dimensions are such that they cannot be dealt with by a single individual or discipline. This is not
to say that all NRM problems require multidisciplinary teams. Some problems, such as making
ecological inventories or genetic conservation, may be dealt with by individual ecologists or
foresters (figure 1). However, in most cases, sustainable agriculture or forest production in an
enhanced resource environment will only be achievable by working in teams.

Another reason for the multidisciplinarity of NRM research is that it facilitates a user perspective
and the consultation of stakeholders in the problem solving process (Ashby, 1990). A third reason
for multidisciplinary approaches in NRM research is that they may lead to the formation of new
(quasi-)disciplines, such as agroecology (Altieri, 1989), that blend elements of other disciplines into
new principles for resource use. Whether this effort will be successful can only be assessed in

'8i hindsight, but there is certainly merit in trying to bring such reshuffling or remolding of disciplinary
elements to a closure in a new field of science. Multidisciplinary approaches are not unique to NRM
research. They have been extensively used in crop improvement research (Cock, 1979), in technol
ogy assessment (Sundquist, 1981), in market research (Kotler, 1991), and many other areas (Barth
and Steck, 1979).

Features of multidisciplinarity

Multidisciplinary approaches involve the joint efforts of two or more disciplines in a team or a
research effort. We now explore the multidisciplinary concept in more depth by looking at four
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Figure 1: Problems and disciplines

Discipline
Problem

Single Multi

To increase production Solitary breeder Commodity research
program

To improve sustainable Solitary ecologist Ecoregional research
production potential or forester program on consortium
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issues: the integration domain, the type of multidisciplinarity, the complexity of multidisciplinary
research, and possible tools for achieving multidisciplinary integration.

Integration domains. Multidisciplinary approaches are a means to bridge some of the gaps in our
problem solving capacity that are the result of disciplinary specialization. They do not always do
so completely, simply because the number of research collaborators is usually limited by practical
considerations and cost. Therefore, multidisciplinary approaches normally focus on a domain of
special relevance.

We will try to illustrate this using systems theory. Figure 2 shows a schematic presentation of two
commodity systems and an ecosystem. To understand each of the commodity systems, disciplines
that focus on the subsystems of production, marketing, and consumption can be integrated into a
multidisciplinary team (e.g., for crops: agronomy, food processing, nutrition, economics, and

Figure 2: Interacting commodity systems and ecosystems

Product A

Consumption

Markets

Production

Product B Recreation Water use

Commodity
system
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anthropology). To understand the ecosystem, disciplines that focus on the production subsystem of
commodity A and B have to be integrated with disciplines that focus on the other functions of the
ecosystem, such as recreation and water supply (e.g., agronomy, livestock science, recreation
sociology, hydrology, ecology, and economics). The first team will probably be very effective in
providing new markets and income opportunities to producers, but it only looks at part of the
ecosystem. The second team will most probably develop better approaches towards sustainable
resource use, but it may not improve farmer income in the process. In theory, one could try to
integrate both domains. But this complicates the problem to the extent that it will be very difficult
to manage the research team. By integrating more and more disciplines, the approach may become
more holistic, but also more difficult to manage and slower. The key issue, therefore, is to determine
the level of integration that involves the minimum number of disciplines required to solve the
problems at hand.

At least six integration domains have been pursued in the agricultural sciences in the last 30 years.
By the early sixties farm management was a very important integration domain. It included, among
other disciplines, farm economics, engineering, planning, and home economics. By the early
seventies, stimulated by the success of the Green Revolution, crop ecology became an important
integration domain, involving disciplines such as physiology, pathology, entomology, genetics, and
agronomy. During the seventies the study of commodity market systems was another integration
domain, including fields such as agronomy, processing, nutrition, and economics. From the
mid-seventies to the mid-eighties farming systems research (with a more analytical and a less
managerial perspective than farm management) was an integration domain, with disciplines such
as agronomy, soil science, economics, and anthropology. By 1985, sustainable production became
an important integration domain, including fields such as soil science, water management, agron
omy, and resource economics. This last integration domain has now been redefined as sustainable
natural ecosystem management, with a bigger role for disciplines such as geography, meteorology,
ecology, hydrology, and sociology.

Integration domains do not rise and fall haphazardly. The importance of an integration domain
depends critically on two factors:

• First, the understanding of problem interactions and the ability to deal with problem
interaction in the research methodology. For example, for the farm management domain,
the development of linear programming methods was very influential. For crop ecology, the
development of physiological models on a mathematical basis allowed further integration.
The rise of farming systems research was helped by the improved accessibility of many rural
areas, thereby allowing data collection and experimentation on-farm. For sustainable eco
system management the data storage capacity of geographic information systems (GIS) and
the interface of GIS with crop models or regional planning models have aided the process
of integration.

• The second critical factor is public concern about major issues. After the Second World War,
economies in the developed world grew very rapidly, necessitating large amounts oflabor.
Agriculture was a possible labor source but only if farm management was more efficient.
The concerns of world food production and global hunger drove forward the crop ecology
domain. Concerns with equity and resource limitations drove the initial development of the
farming systems movement. Sustainable ecosystem management has arisen from concerns
about the environment and the fragility of global ecosystems (as expressed in the debate on
global warming, ozone layers etc.).

The composition of the multidisciplinary team depends on how a particular problem is defined.
Problems often tum out to be less specific than they were first thought to be. The approach towards
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the problem is strongly influenced by issues of public concern and the integration domains that arise •
in response to these concerns. As a result, we may see the simultaneous development of many
different approaches to solve similar problems. Some of these approaches may turn out to be
successful and applicable in other situations, whereas other approaches tum out to be highly specific.
In the end, this may lead to the development of a new quasi-discipline, but not always. In the
examples cited above, farm management and farming systems research have obtained quasi-disci-
plinary characteristics, but crop ecology continues to rely on true multidisciplinary interaction. The
study of commodity market systems has not led to a new discipline. But within agricultural
economics, there was considerable methodology development for this domain.

Extent of integration. Lockeretz (1991) distinguishes four types of integration in multidisciplinary
research.! The optimal type of integration depends on the type of study. The types of integration
are:

• Additive: where a chosen subject is studied independently by different disciplines. The
independent results are included in the final report, but there is no interaction between the
different disciplines, nor any effort to synthesize the results. Different disciplines respect,
but almost ignore each other. Technology assessment studies have often been of this kind.
Nickel (1989) makes reference to this kind of research.

• Non-disciplinary: in which the problem structure does not lend itself to analysis by any
specific discipline. Instead ad hoc approaches that borrow from many disciplines are
developed and applied. The initial research on energy use in agriculture had this nature. This
may lead to more rigorous methodologies or disciplines in a later stage.

• Integrated: where a subject is studied by different disciplines, and the most important
interactions between the disciplinary approaches are explicitly taken into account. The
synthesis of disciplinary results and their interactions is an important feature of this type of
integration. Disciplines respect each other and collaborate where necessary. Agricultural
commodity research programs operate in this manner. This is often referred to as interdis
ciplinary research, because there is an interactive process between the disciplines (Rossini
and Porter, 1979).

• Synthetic: in which disciplinary interactions lead to a synthesis in a new discipline. Results
of the multidisciplinary research can be expressed in terms of the old disciplines, but also
in terms of a new discipline, with its own principles and basic assumptions. Soil fertility and
biochemistry were developed in this manner.

Table 1 shows how the different types of disciplinary integration fit different problems and have
different requirements.2 The extent of integration increases from additive through non-disciplinary
and integrated towards synthetic research. The amount of team work and the kind of personalities
required are different. For additive research, specialists who are willing to coordinate their results,
are the best team members. Additive research is well suited for evaluation purposes (the how and
the consequences of the problem), but less for technology generation or policy development. For

1. People often like to distinguish different types of multidisciplinary research by changing the prefix, e.g., multidisci
plinary, intradisciplinary, interdisciplinary, and even pluridisciplinary. What follows is normally a discussion on the
interpretation of the prefix. We prefer Lockeretz terminology because it is unambiguous and it sidesteps the semantics
of the prefix discussions.

2. As pointed out by D. Horton (personal communication) yet one other type ofdisciplinarity can be distinguished. This
is "transdisciplinary." It refers to the application ofa certain set oftools across many disciplines. An example is evaluation
sciences. Evaluation tools can be applied in medicine, economics, business administration and many other fields. The
disciplinary field of application changes, but the tool remains the same.
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Table 1: Characteristics of different types of IDultidisciplinarity

I
Level of Team work Personality Problem Technology Complexity of

integration type type generation management
,

Additive Little Some Focused Evaluation

I

Production Little
scientists system

components

Integrated Considerable Considerable
Applied

Diagnosis Modified prod. Somecommunicative
scientists evaluation systems

Non-disciplinary Some Little Creative loners Exploring new Inventions Very much
problems

Synthetic Very much Very much Brainstormers Discovering Methodologies Considerable
new principles
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integrated research, the additional requirement is that scientists communicate actively. Integrated
research is well suited for diagnosis (the why of the problem) and evaluation, and can be used
towards the development of new or modified technologies. Synthetic research helps in the discovery
of new scientific principles and the development of new methodologies. Synthetic research requires
"brainstorming" people who are able to overcome their own disciplinary limitations in creative
interaction and who are disposed to make their own research plans fully contingent on the plans of
the team. Non-disciplinary research is principally suited for exploring new problems and may lead
to inventions. For non-disciplinary research the "creative loner" may be the best personality. The
researcher may do the work alone. As will be discussed later, the attitude of researchers in a research
team is not completely predefined, but can be influenced by the type of research management and
formation.

Managing an additive multidisciplinary group is straightforward. To manage an integrated research
process is already more complex, because of the communication needs. Management of a synthetic
process requires, in addition, foresight and creativity. Non-disciplinary research is difficult to
manage. The ad hoc nature makes it difficult to plan and the type of people who are best in it are
typically individualistic and difficult to manage.

Complexity of multidisciplinary research. As the complexity of a research undertaking increases,
the greater the probability that it will not be completed successfully. Therefore it is advisable to
keep research projects as simple and relevant as possible, and to assess the complexity of a research
project at an early stage. A method proposed by Chubin, Porter, and Rossini (1986) to assess the
complexity of multidisciplinary research, examines features of the research that can be abbreviated
as "STRAP."

The S stands for the amount of Substantive knowledge required to solve a problem. If frontier
professional knowledge is required it is described by a capital "S." If textbook knowledge is
sufficient, the project is described with a lowercase "s."

The T stands for the Techniques required to solve the problem. If these are at expert level the project
is described with a capital "T." If these are at technician level they are described with a lowercase
"t."
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The R stands for the Range of intellectual skills in the project. If these are within one research area •
(e.g., agronomy) the project receives a score of 1. If these are within familiar research areas (e.g.,
agricultural sciences) the project receives a 2. If these skills come from very diverse research areas
(e.g., agricultural sciences, medical sciences, and economics), the project receives a 3.

The A stands for Administrative units. If the research is done within one unit, then the project
receives a score of 1. If it is done in multiple units within one organization, the project receives a
2. If it is done in multiple units in multiple organizations, the project receives a 3.

The P stands for Personnel. If the project is done by a single individual, the project receives a 1. If
the research is done by a (quasi-) permanent team, it receives a 2. If it is done by an ad hoc team,
the project receives a 3.

By adding the scores on R, A, and P, and combining them with the description of substantive
knowledge and technical expertise required, we obtain project descriptions that range from "st3" to
"ST9." A "st3" project may be described as a routine "piece of cake." A "st9" project is an
"administrative challenge." A "ST3" is a "promise for substantive progress" and a "ST9" is the
"research administrator's conundrum." Feasibility of projects is normally greatest when the overall
project score is low and when the letters are in lower case.

Integration tools. How can multidisciplinarity be achieved in a team of competent disciplinarians?
Following the analysis of Bawden et al. (1984), a first important step is to exchange the traditional
reductionist scientific paradigm for a systems approach (see figure 3 for a description of both). In
the reductionist scientific paradigm, problems are defined, reduced, hypothesized, tested, validated,
and explained. In the systems approach the interaction of the problem with other aspects of the
system is expressed and described in a (quantitative or qualitative) model. The model is tested for
appropriateness or closeness of fit. Solutions to the problem are then identified and evaluated within
the context of the model. Afterwards they are validated and (hopefully) implemented. The devel
opment of the model, as based on systems theory, provides an excellent means for the disciplines
to come together. The model assures that in a later stage, research activities do not branch off into
disciplinary challenges that are irrelevant to the problem situation. The identified solutions may be
researched by single disciplines, but the model assures that this research is relevant to the problem
and can be evaluated with respect to the overall problem (see also Goldsworthy and Penning de
Vries, 1994; and Penning de Vries, Teng, and Metselaar, 1993).

The development of the model requires the definition of the problem boundary, specifies the
integration domain, and provides a reference point for further discussions. The model is heuristic
in the sense that it shows where knowledge is weak and should be improved in order to realize
progress. The principal problem is that the model has to be developed at an early stage in the research
process when understanding of the problem is still small. This requires considerable foresight and
intuition. It is difficult to suggest specific scientific methodologies for these early phases of
multidisciplinary research planning. Brainstorming methods are useful; Delphi techniques (Levis
tone and Turoff, 1975) may be used to achieve consensus in an iterative consultation process with
experts; problem constraint trees and the following hierarchical classification of research objectives
(Deutsche Gesellschaft fUr Technische Zusammenarbeit, 1989; CoBion, Kissi and Reed, 1992) may
help to select the most important areas for intervention.

Other integration tools that are not necessarily as ambitious as the implementation of a systems
approach are shared diagnostic activities or shared research planning and programming exercises.
For the shared diagnostic activities numerous names have been developed such as sondeo (Hilde
brand, 1981), rapid rural appraisal (Chambers, 1980) farmer back to farmer (Rhoades and Booth,
1982) and rapid market appraisal (Holtzman, 1988). All methods depend on the joint interaction of
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different professions with the research target group. For the shared planning and programming,
approaches have been developed such as planning by objectives (Deutsche Gesellschaft fUr
Technische Zusammenarbeit, 1989), logical frameworks (Schubert, Nagel, Denning and Pingali,
1991) and long-term program planning (Collion, Kissi and Reed, 1992).

Working in a mUltidisciplinary team

To our knowledge, the requirements for working in a multidisciplinary team have never been
extensively documented. From our own experience, we believe that attitude, communication skills,
education, and experience are all important attributes.

Problem orientation. The attitude of team members has to be problem oriented. Also, they have
to view their disciplinary ability as a contribution to a joint effort, and to respect the corresponding
contributions from other disciplines. Encouraging such attitudes in the multidisciplinary team
requires an appropriate system of recognition and reward, but also effective procedures for collective
planning of research, periodic seminars, joint travel and the sharing of facilities.

Communication and interaction. For effective communication there must be a common termi
nology and a minimum of jargon. It is also important to establish communication standards and
procedures at the outset. Teams function better when communication is informal and when
hierarchical relations are avoided. Personal consultations work better than memos, suggestions work
better than instructions. Within multidisciplinary teams, different people work on one problem, and
the team may change in the course of the project. Progress reporting is therefore essential to make
sure that all team members are kept continuously informed and to allow new members to become
familiar with the project quickly.

Successful multidisciplinary research in NRM areas requires people with a broad analytical
perspective, able to work in a problem-solving group, but with clear disciplinary specialization.
Multidisciplinary teams are often characterized by scientific disputes and conflicts. As long as these
are under control, this friction may be very healthy, because it is the way in which disciplines start
to benefit from one another.

If research management procedures are slow, the team's momentum may be lost or group members
may get out of tune with one another (Rhoades, Horton, and Booth, 1986). Within multidisciplinary
teams, individuals must be prepared to accept constructive criticism and to overcome misunder
standings. In all teams one should build on strengths of the people and members should be
encouraged to develop their individual strengths. The role of each person in the team may change
over time, because it is defined by the problem and not by individuals' characteristics.

Publication opportunities. Lack of publication opportunities is often mentioned as a problem for
multidisciplinary team members. We do not believe this to be true anymore. There are sufficient
journals interested in papers with a multidisciplinary focus, and joint publications that reflect the
multidisciplinarity of the effort will certainly find their outlet. If multidisciplinary researchers
publish less than disciplinary researchers, this is because their work is not focused on publishing
but on problems. We think that the enhanced feeling of achievement that one may obtain in a
successful multidisciplinary team certainly makes up for the lower number of papers.

Managing multidisciplinary research

Organizational structure. Scientific research is traditionally organized along disciplinary divi
sions. Most universities are organized in this way, e.g., scientists working in a department of
phytopathology or a department of agricultural economics. This is not the most appropriate
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organization for multidisciplinary research. Problem driven multidisciplinary research can also be •
organized in a project structure. This model has been used in the international centers, with teams
of researchers (often called programs) working on for example, wheat or cassava production and
utilization problems. Some organizations combine features of the department and project structure
and adopt a matrix structure in which disciplinary departments serve as the permanent home for
researchers, who are then assigned to time-bound, problem-oriented projects. Matrix organizations
have been used extensively in industrial research and development. Five persons, together, may
form together a department of consumer science in the research and development division of, for
example, a computer company. One person may be involved in a project on a new portable computer,
the next person with a software project, the third person with a project on mainframe computers,
and so on. In matrix organizations, researchers normally report to two supervisors: the disciplinary
supervisor (in this example, the head of consumer research) and the project leader (e.g., of the
portable computer project).

For multidisciplinary projects, an organization in which both the people and the financial resources
for operations are located within the disciplinary departments is not normally successful. Discipli
nary quality may be sufficient, but project loyalty, goal orientation, and disciplinary integration will
be poor. The advantages of disciplinary organization is the continuity for the researcher, whose
position will be quite secure (table 2).

Table 2: Advantages/disadvantages of organizational forms for multidisciplinary research

Disciplinary structure Matrix structure Project structure

Disciplinary quality Considerable Considerable Little

Disciplinary integration Little Little Considerable

Goal orientation Some Little Considerable

Relevance Little Some Considerable

Project loyalty/commitment Little Some Considerable

Exclusive dedication Considerable Little Considerable

Organizational transparency Some Some Considerable

Continuity Considerable Some Little

Research Program Formulation - H05194-t2

In a matrix organization, the people normally reside in the disciplinary departments and the financial
resources reside with the projects. Disciplinary quality is usually good, but project loyalty and
exclusive dedication are often missing. The matrix structure is a compromise solution, but with the
additional complication that the organizational transparency is often poor.

A straightforward project structure where people and financial resources belong to the project team
is transparent and simple, and most appropriate for promoting multidisciplinary research. The
prospects for research integration, the level of project loyalty and the commitment and goal
orientation of team members are normally high. As a result, relevance is usually assured. A possible
problem is that the continuity of the individual scientists' positions depends on the development of
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the project (Nickel, 1989). Many people are not highly interested in "working themselves out of a
job." One way to solve this is by hosting projects on the same subject in a research program, which
has more continuity and a long term perspective.

Organizational culture. Management of multidisciplinary research teams is a matter of structure
but also of culture. Cultural elements that strongly influence the performance of a team are the type
of leadership and the system of evaluation. Both should be directed towards establishing the right
set of norms and values. In a disciplinary department the leadership is often vested in the most
outstanding (or experienced) scientist and since all people in the department follow the same
disciplinary principles, this person has a certain authority and capability to outline the principal
directions of the department. On the other hand, since everybody follows the same disciplinary
principles, the need for leadership may be modest. In a multidisciplinary team the situation is
radically different. Multidisciplinary teams normally require more direction than disciplinary
departments, but in a creative venture, such as research, this direction will be achieved by persuasion
rather than by edict. Normally the leader does not have the knowledge and background on all the
available disciplines, and normally progress towards problem solving comes from bringing disci
plines together. The proper direction of the team can thus only be determined in a participatory
manner among team members. Nevertheless, once a direction has been agreed on, it is important to
keep the different disciplines on track, and to assure that they do not gravitate towards a disciplinary
approach. The need for leadership in multidisciplinary teams is thus high.

Picking the right person for the leadership job is essential. Some key requirements are that the person
is well accepted within the team, and derives authority from listening to team members and from

.coordinating strategy development, rather than from their own disciplinary excellence. On the other
hand, once a strategy has been agreed upon, such a person should have the personality to convince
people to abide by the strategy.

Evaluation of research. Evaluation of multidisciplinary teams should be based on the progress
made towards solving the problem. In a long-term project, intermediary indicators of progress need
to be defined such as a completed diagnosis, a functioning model structure that represents the
problem situation, the availability of data to feed the model, an inventory of possible solutions,
predictions of the effect of possible solutions, experimentally tested solutions, farmer tested
solutions, implementation degrees of solutions. The principal criterion for success should always
be measures of the progress towards the solution of the perceived problem. Other objectives, such
as methodology development, cannot be pursued without solving the problem, and progress on those
fields should be seen as spin-off rather than as a principal achievement. The use of publications for
evaluation purposes is often irrelevant. Only when a project has delivered knowledge or procedures
that lead to a solution, it is relevant to publish these methods (Russell, 1982).

Evaluation of individual performance begins with a proper job description, that indicates the role
of the researcher within the project. The job description includes indicators of individual progress
and individual goals. Recognition in the form of pay raises and promotions should be based on the
progress realized and its relevance to the project. If possible, the evaluation of the project should
take into account the opinions of other team members. Persons that have been particularly helpful
towards resolving problems of other team members would otherwise face unfair treatment.

Evaluation systems and reward structures tend to influence the behavior of scientists. If evaluation
and reward are based on disciplinary considerations, scientists will become disciplinarily narrowly
focused. For example, in a matrix structure it may happen that the people participating in a
multidisciplinary project (with the project leader controlling the resources) are evaluated by their
disciplinary supervisor. The usual behavior is then to bend research objectives slowly but surely
towards disciplinary goals. The project leader has a continuous struggle to keep researchers on
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(project) target. This is typically the case with PhD students that participate in multidisciplinary
projects. The only solution is to include project leaders directly in the personnel evaluation (e.g., for
50% of the outcome), and to have them act as dissertation supervisors, who must approve the final
result.

Multidisciplinary teams do not have strong scientific norms imposed on them, as explained before.
This stresses the need to develop their own standards for excellency, often starting with things as
simple as quality of presentation, elegancy, logic and consistency, speed of reply, and a client or
user focus. Once a set of values develops it is important that the whole team shares them.

Research planning. Multidisciplinary teams have to choose a limited and achievable set of
objectives. As already shown in figure 3, the analysis of the problem context may be holistic and
wide ranging, but should result in the selection of some principal problems for research, at the
omission of other less-relevant problems. Two recipes for failure of multidisciplinary research are
to only agree on the problem environment, but to address many different problems within it; or to
pretend that a multidisciplinary approach can resolve all problems in a simultaneous manner and lift
the complete system to a new state that is better on all accounts. Farming systems analysis in
particular has often not been able to avoid these traps, thereby frequently turning into a very
heavy-handed approach, with major attention on diagnosis but an inability to produce acceptable
interventions. In the field of NRM, this is also a major trap to be avoided, especially since the problem
analysis, with the attention to external effects and non-agricultural land use, is already more complex
than it was in farming systems research.

Problem expansion into fields of disciplinary interest frequently occurs in multidisciplinary teams.
This has to be avoided unless truly needed for overall progress. Proper use of financial means is an
important tool to keep team members on line.

Multidisciplinary research management should make sure that the team remains in touch with the
problem and the target group. An extra vehicle, to allow access to the target region, may therefore
be more relevant than improved laboratory facilities.

Conclusions

Multidisciplinarity is the usual way of the world but remains the ambiguous maverick of science.
A soccer team with only forwards will most probably not be successful, a factory with only
electricians in the maintenance team will often be out of production. Though multidisciplinarity is
somewhat unfamiliar to science we can learn a lot about it by looking to development projects or
commercial business.

The principal results of multidisciplinary research often arise from inductive and creative thinking
rather than from reductive and analytical thinking. By integrating the results from different
disciplines, a total impression of results is achieved that is more than the sum of the parts. For
successful multidisciplinary research, the ability to stand above the subject is as important as the
ability to dig into the subject.

Multidisciplinarity is an answer to scientific reductionism but also the mechanism to develop new
modes of reductionism. If the successful collaboration of scientists from different disciplines leads
to the establishment of a new set of principles, a new discipline may be established. The new
discipline may be equally reductionist, but, more to the point, it is probably highly relevant to the
needs of the moment. Nevertheless, we wonder whether multidisciplinary research can be guided
towards the development of new principles and new disciplines. We see the arrival of a new
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discipline more as the possible spin-off of a number of well-focused research projects, than as an
achievable objective at the outset.

Multidisciplinarity may lead to many products, for example, methodologies, technologies, and
information sources, but it always start with a problem. If the approach is not problem oriented the
chance that the outputs are unpractical and irrelevant becomes too big.

Multidisciplinarity is always similar but never the same. The problem focus is central to any
multidisciplinary approach, but the way in which this is made operational depends on the specific
conditions. Though the principle of collaboration and scientific interaction stands firm, the form is
normally defined ad hoc.

Multidisciplinarity requires creativity and synthesis, as well as modesty and consultation. Successful
multidisciplinary research requires an open and creative mind, able to bring elements from many
angles together. Nevertheless, the biggest threat for it is if people overestimate the power of the
approach and apply it in an overly ambitious manner, with too many poorly defined objectives, and
with many more elements on the agenda than solving specific problems. Modest (though demand
ing) objectives and frequent consultation with the client group are key to progress.
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•
1.

2.

3.

Please list what you consider to be three strengths of day four

• Please list what you consider to be three weaknesses of day four

1.

2.

3.
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Guidelines to Provide Feedback on the Workshop

1. The Module

Content

• usefulness/relevance
• amount of information

Structure

• sequence duration
• balance between trainers' and trainees' participation
• instruction to trainers
• visual aids
• handouts
• extra readings

• PAPA
• evaluation

2. Process: training techniques and direction

• usefulness/relevance/effectiveness
• group interaction
• clarity of questions/exercises instructions
• opening and closure of the days

3. Trainers', facilitators', and trainees' performance

• presentation/communication skills
• interaction/effective participation
• punctualitylinterestfcommitmentfwillingness to facilitate learning/willingness to partici

pate
• other attitudes

4. Logistical support

• organization
• accuracy
• punctuality
• willingness to assist participants
• services provided in general
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5. Workshop environment

• physical (training facilities, training material, hotel facilities in general)
• psychological (personal feelings such as self-motivation, interest, satisfaction, self

achievement)social (development of friendships, relaxed, comfortable among partici
pants, etc.)

6. Workshop results/outputs

• personal and professional assessment
• recommendations

7. General comments

420 Research Program Formulation

•



Day 4/Session 121Handout 7
(4.12.7)

PAPA - FIRST STAGE

Ideas for action items

Date

Workshop title: SADCIESAMIIISNAR Workshop on Research Program Formulation

Date/Venue

Name

Organization

Ideas I would like to try when I return to work at my research institute, based on what I learned
in this training workshop.

Note: You can use the workshop objectives, what you learn during the workshop, handouts, conversations with

participants and trainers, etc., to come up with ideas.
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DAY FIVE

PRE-SESSION

OBJECTIVES

OPENING

SESSION 13

RATIONALE

OBJECTIVES

PROCEDURE

Research Program Formulation

Day 51Session 13
Instructions to Trainers

Session 13
Implementation of Program
Formulation

Instructions to Trainers

08:30 - 09:00 Opening of the Day's Activities

- Review of the previous day's activities.

- Summary of the evaluation of the previous day.

- Overview of the day's activities.

By the end of the pre-session, the participants will be able
to do the following:

• Assess the progress of the workshop.

• List the objectives and describe the agenda for the day's
activities.

Invite a volunteer to review the previous day's activities.
(10 minutes)

Summarize the evaluation of the previous day. (10 minutes)

Distribute the overview and the schedule for day five (hand
outs 5.13.1 and 5.13.2) to the participants. Review the
objectives and schedule. Ask if clarifications are needed.
(10 minutes)

09:00 - 10:30 Session 13. Implementation of Program
Formulation

10:30 - 10:45 Tea/Coffee Break

10:45 -11:15 Session 13. (Continued)

A step-by-step procedure is needed to actually perform
programming.

By the end of this session, the participants will be able to do
the following:

• Explain how the long-term program planning procedure
can be followed in their institute.

• Discuss institutionalization of program formulation.

Use overhead 5.13.3 to present the session's objectives.

Training techniques: presentation, pairs, plenary, integrated
panel exercise
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PRESENTATION

EXERCISE 13

(experience) Give a brief presentation focusing on the im
plementation of program formulation. You will find the
information in the handout very useful. Eleven overheads
support the presentation: 5.13.4 through 5.13.14. At the end
of the presentation distribute handout 5.13.3 and be sure to
ask the participants if they have any comments or questions,
or if they need clarifications. (15 minutes)

Exercise 13. Implementation of program formulation
(l hour 40 minutes)

1. Distribute handouts 5.13.4 through 5.13.9. Handout
5.13.4 gives clear instructions for the exercise. Go
over the instructions with the participants step by
step. Emphasize and remind the participants about the
time. Ask if clarifications are needed. (5 minutes)

Phase 1. Working in pairs

2. (experience) Pairs work together, responding to the
questions of phase 1 of the exercise. Responses can
be written on the worksheet (handout 5.13.5). (10
minutes)

Phase 2. Plenary exercise

3. (process) Invite a few volunteers to share their re
sponses to question (c) of phase 1 with the audience.
Summarize key responses on a flip chart to facilitate
the discussion. (20 minutes)
The summary should present an overall evaluation of
the programming method in terms of:

• relevance

• benefits

• limitations

Phase 3. Groups work

4. Divide the participants into groups of four people and
distribute the question sheets (handout 5.13.6 through
5.13.9).
Note: Prepare the question sheets before beginning
the session. The sheets are provided as handouts
5.13.6 through 5.13.9. Be sure to give each group one
complete set of question sheets. Each participant
within the group is responsible for a different ques
tion.

5. (experience) As the groups work, circulate from
group to group to check progress. Clarify any con
cerns they may have while they are working. Remind
them of the time remaining. (20 minutes)

•
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Phase 4. New groups address a common question

6. Ask participants to form new groups based on the
question number on their sheets. These new groups
elect rapporteurs, discuss the question, and decide on
the most important issues raised. (20 minutes)

Phase 5. Presentation and discussion

7. (experience, process) Invite the rapporteur of each
group to present the responses to the large group.
Each rapporteur has 5 minutes to present. (20 min
utes)

8. (process, generalize) At the end of the exercise pro
vide feedback on the content of the presentations.
Ask the participants questions, such as "How did you
feel doing this exercise?" and "What did you learn?"
to facilitate discussion of the process. (5 minutes)

Closure (5 minutes)

1. (application) Ask the participants to tell one of their
neighbors two things they might do differently in
their job as a result of what they have learned. Ask
volunteers to give examples.

2. Make a transition to the next session.
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DAY FIVE Session 13
Summary of Overheads

Objectives of Day Five

1. Explain how the long-term program planning
procedure CDn be followed in your institute.

2. Discuss instltulionalizatlon of program fcrrnulation.
3. Identify key part:! of a researcll proposel.
4. Prepare a new research projecl proposallonnm.
5. Strengthen and Improve the project proposal process

in yOllf organization.
6. Develop a reseBrch proposal that givEls sufficient

lnsigtlt into the research that decision·makers cen
approve and fund.

7. Plan aetions for future activities In research
program formulation.

13. Evaluate and provide feedback on the workshop.

5.13.1

Program Planning Group

Total: 12-15 ptIgple

5.13.4

First Workshop: All Participants

2

5.13.7

After Second Workshop

8

Recommendations

5.13.10

434

Schedule of Day Five

08:30 - 09:00 OpenIng of the Cay's Activities
09:00 -10:30 Sonlon 13. Implomentatlon 01 Program

Formulation
----T.-.:otl.. llrMk ---------1
10:45 -11~15 Suslon 13. (Contlnuod)
11;15 -13:00 Session 14. ProjQCt [)evGlopment; Chockllst

and RQloureo Roql.liroment.
----"'"'" -----'--------1
14:00 - t5:30 Sossion 15. Tho Roso.reh Proposal ProcDss
____ T~Dr 1
15:45 - 16:30 Session 16. Participant Action Plan Approach

(PAPA) and Workshop Evaluation
16::30 - 17:00 Feedback on the Day's Actl ....ItI•• and PAPA

5.13.2

Two Program Planning Workshops

Ii2l Firsl- 3 days

Ii!! Second - 2 days

5.13.5

After First Workshop: Scientists Only

5.13.8

Program Formulation Steps

5.13.11

Objectives of Session 13. Implementation
of Program Formulation

1. Exlain how the long·term program planning
procedure can be followed in your institute.

2. Discuss institutionalizalion of program formulation.

5.13.3

Pre-Workshop

Gather the data needed 10:

• review subsector or region (step 1)

• evaluate research (step 2)

5.13.6

Second Workshop: All Participants

5.13.9

Benefits

• Structured, focuscd, responsive proSram

• Enhanced conceptual skills

• Team building

• Improved communication with
• extension personnel

• ministry staN

5.13.12

Research Program Formulation



Use of the Program Planning Document

• Resource planning

• Negotiating tool

5.13.13

Research Program Formulation

Limitations

• Composition of group

• Quality of the facilitator

• Experience of program leaders

5.13.14

Day 5/Session 13
Instructions to Trainers
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Handout - Overview of Day Five

Research Program Formulation

Objectives

By the end of the day the participants will be able to do the following:
1. Explain how the long-term program planning procedure can be followed in their

institute.
2. Discuss institutionalization of program formulation.
3. Identify key parts of a research proposal.
4. Prepare a new research project proposal format.
5. Strengthen and improve the project proposal process in their own organization.
6. Develop a research proposal that gives sufficient insight into the research that decision

makers can approve and fund.
7. Plan actions for future activities in research program formulation.
8. Evaluate and provide feedback on the workshop.

Handouts

5.13.1 Overview
5.13.2 Tentative Schedule
5.13.3 Implementation of Program Formulation (summary of presentation)
5.13.4 Exercise 13. Implementation of Program Formulation
5.13.5 Exercise 13. Worksheet
5.13.6 Exercise 13. Question Sheet 1
5.13.7 Exercise 13. Question Sheet 2
5.13.8 Exercise 13. Question Sheet 3
5.13.9 Exercise 13. Question Sheet 4
5.14.1 Project Development (summary of presentation)
5.14.2 Exercise 14. Elaborating and Using Checklists for Research Project Development
5.14.3 Exercise 14. Worksheet
5.15.1 Exercise 15. Analyzing Research Project Proposals
5.15.2 Exercise 15. Worksheet
5.15.3 Research Project Proposals and Work Plans (text)
5.15.4 Format for Study Plans Used at the Forest Research Institute of Malaysia (text)
5.15.5 Sample Research Project Proposal: Brown Land (text)
5.15.6 Sample Research Project Proposal: Orange Land (text)
5.15.7 Sample Research Project Proposal: Grey Land (text)
5.16.1 PAPA Form - Second Stage
5.16.2 Evaluation Form for the Five-Day Workshop
5.16.3 Guidelines to Provide Feedback on the Workshop
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Handout - Tentative Schedule of Day Five

Research Program Formulation

08:30 - 09:00 Opening ofthe Day's Activities

09:00 - 10:30 Session 13. Implementation of Program Formulation
(Presentation and exercise 13)

10:30 - 10:45 Tea/Coffee Break

10:45 - 11:15 Session 13. (Continued)

11 :15 - 13:00 Session 14. Project Development: Checklist and Resource Requirements
(Presentation and exercise 14)

13:00 - 14:00 Lunch

14:00 -15:30 Session 15. The Research Proposal Process
(Exercise 15)

15:30 - 15:45 Tea/Coffee Break

15:45 -16:45 Session 16. Participant Action Plan Approach (PAPA) and Workshop
Evaluation

16:45 -17:00 Final Remarks and Closing
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Implementation of Program Formulation
(summary of presentation)

1. Depending on the program, members of the planning group may be the following:

• commodity producers and processors

• researchers

• providers of farm-related services

• research managers

• policymakers

• staff of development agencies

The optimum number of people in a long-term program planning group is 12-15.

2. Two workshops, the first three days and the second two days, are required to carry out all
eight steps in the long-term program planning method.

3. Before the first workshop, senior researchers, program leaders, and planners gather the
data necessary for a review of the sub-sector (step 1), an evaluation of research (step 2),
and an analysis of existing human resources (step 7).

4. On the basis of this data, during the first workshop, the group reviews the sub-sector,
evaluates research, and analyzes constraints (steps 1-3).

5. Between the two workshops work is continued:

• Determine research objectives and strategy (step 4). Identify projects and necessary
human resources for their implementation (step 5).

• Make an inventory of researchers working in the given area, with an indication of the
percentage of time devoted to each area (first part of step 7).

6. During the second workshop the following is accomplished:

• Research projects are presented to the programming group for review, if necessary.

• Priorities are set among projects and a group of essential projects

• is determined.

• The gap is examined between existing resources and resources necessary to implement
essential projects.

• Recommendations to present to policymakers are agreed upon (step 8).

7. After the second workshop, program leaders, research managers, support staff, and selected
committee members perform a human resource gap analysis on essential projects (step 7)
and write up recommendations for implementation. They then present the program and the
recommendations to policymakers for review and approval (step 8).
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In summary:

8. We have looked at an eight-step method for long-term planning of research programs and
a procedure for using the method.

9. Details and terminology need to be adapted to local circumstances.

10. Using the method brings about a number of benefits:

• A well-structured, focused program that responds to users' needs

• Enhanced conceptual skills of program leaders and scientists

• Stronger and more cohesive research teams, and a sense of mission and commitment
among researchers towards the achievement of the program and institute goal

• Improved communication with extension service personnel and ministry staff, as these
people appreciate the opportunity to discuss research results, express their views on the
value of research results to users, and participate in the determination of the research
agenda

The procedure brings other benefits as well:

• Focuses debates and avoids circular arguments

• Ensures that no major ideas are overlooked and facilitates the emergence of innovative
ideas

• Allows consensus without domination by some individuals

• Allows each participant to speak up and anonymity is guaranteed by the use of index
cards to express ideas, which is particularly important when participants come from
different levels of the hierarchy

11. The program planning document is the basis of the planning of resources. It helps
researchers and managers substantiate the priorities they have set or requests for funds, in
negotiations with donors and government.

12. Using the program planning method also has some limitations:

• Dependence on the composition of the group. If participants are inexperienced, if all
interested parties are not represented, or if the group is not a multidisciplinary one, the
result will be an incomplete, biased, or mediocre program formulation.Dependence on
a good group facilitator. He or she must be well versed in group discussion management
techniques and regarded by the other group members as non-partisan.

• If program leaders cannot be trained to use the method on their own, the process must
be managed entirely by the planning unit. This means that only one or two programs
can be formulated at the same time; it may take a couple of years before all programs
are completed.

Key reference:

Collion, M.H. and A. Kissi. 1994. Guide for Program Planning and Priority Setting.
The Hague: ISNAR.

•
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Exercise 13. Implementation of program formulation
(Pairs, plenary, and integrated panel exercise)

To actually perform programming requires a series of actions which involve a range of
professionals from both your institution and others.

Phase 1. Working in pairs (10 minutes)

1. Pair up with a partner from your country or institute to answer the following questions. You
can write your responses on the attached worksheet (handout 5.13.5).

a. Discuss and list the steps you take to implement programming in your organization.
b. Analyze each step and identify strengths and weaknesses.
c. Would you recommend that your organization carries out programming as proposed by

this session? Justify.

Phase 2. Plenary exercise (20 minutes)

2. Volunteers share the responses of question (c) above with the audience.

3. The trainer summarizes the key information on a flip chart to facilitate the discussion.

Phase 3. Group work (20 minutes)

4. Form groups of four participants each.

5. Each group receives four sheets of paper, each with a different question. Each participant is
assigned one question sheet.

6. Groups discuss and list two suggestions in response to the questions given on the four sheets.
Then they discuss and summarize the group's findings on all the issues. but only the person
with the corresponding question sheet records the findings. For example the participant with
question sheet no. 2 will record the responses to question 2, and so on.
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Phase 4. New groups (20 minutes)

7. Join members from the other groups who have the same question sheet.

8. Each new group elects a rapporteur.

9. Share the summaries decided on by the groups during phase 3 and discuss them.

10. Write a final report compiling the group's ideas on the specific issue on a flip chart.

Phase 5. Presentation and discussion (20 minutes)

11. The rapporteur of each group presents the final report to the audience for discussion. The
rapporteur has five minutes to present.
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Exercise 13. Worksheet

Phase 1. Working in pairs

(a) Steps you take to implement programming in your organization

(b) Identify strengths and weaknesses of these steps

(c) Give your opinion on the steps proposed in this session

Research Program Formulation

Day 5/Session 13/handout 5
(5.13.5)
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Exercise 13. Institutionalizing program formulation
(question sheet no. 1)

(l) Creation of the program formulation function/committee: Define the goal.

(2) Statement of clear responsibilities for the program formulation function: What do you
expect the program formulation function to accomplish?
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Exercise 13. Institutionalizing program formulation
(question sheet no. 2)

(1) What should be the composition of the program formulation committee?

(2) What are the committee's responsibilities?
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Exercise 13. Institutionalizing program formulation
(question sheet no. 3)

(l) How can program formulation be institutionalized (structure, location, equipment, finan
cial support, etc.)

(2) Top management view of program formulation. Define top management's responsibilities,
and feasible mechanisms to support the program formulation function.
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Exercise 13. Institutionalizing program formulation
(question sheet no. 4)

(l) What are anticipated constraints to this initiative?

(2) How can these constraints be minimized and/or overcome?
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DAY FIVE

RATIONALE

OBJECTIVES

PROCEDURE

PRESENTATION

EXERCISE 14

Research Program Formulation

Day 51Session 14
Instructions to Trainers

Session 14
Project Development: Checklist and
Resource Requirements

Instructions to Trainers

11:15 -13:00 Session 14. Project Development: Checklist
and Resource Requirements

Preparing research project proposals is a key step in project
development. Subsequent management activities, such as
monitoring and evaluation, will be effective only to the
extent that research proposals have been properly prepared.
In many research organizations, scientists are required to
prepare research proposals as part of their operational activi
ties. Hence, many participants will already be familiar with
this process. However, they may not have given enough
critical thought to the type of information that should be
included in a proposal.

The research proposal must be looked at from the re
searchers' point of view as well as from the managers' point
of view. The manager ensures that a minimum set of infor
mation is included in the proposal for subsequent monitoring
and evaluation.

By the end of this session, the participants will be able to do
the following:

• Identify key parts of a research proposal.

• Prepare a new research project proposal format.

Use overhead 5.14.1 to present the session's objective.

Training techniques: presentation, group exercise.

(experience) Give a brief presentation focusing on project
development. You will find the information in the handouts
very useful. Three overheads support the presentation:
5.14.2 through 5.14.4. At the end of the presentation distrib
ute handout 5.14.1 and be sure to ask the participants ifthey
have any comments or questions, or if they need clarifica
tions. (15 minutes)

Exercise 14. Elaborating and using checklists for re
search project development (l hour 25 minutes)

1. Distribute handouts 5.14.2 and 5.14.3. Handout
5.14.2 gives clear instructions for the exercise. Go
over the instructions with the participants step by
step. Ask if clarifications are needed. (5 minutes)
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Phase 1. Group work

2. Divide the participants into four groups and ask each
group to elect a rapporteur.

3. (experience) Groups respond to the questions of the
first phase of the exercise. As the groups work, circu
late from group to group to check progress. Clarify
any concerns they may have while they are working.
Be sure to remind them of the time remaining. (45
minutes)

Phase 2. Presentation and discussion

•

CLOSURE

4. (experience, process) Invite the rapporteur of each
group to present the responses to the audience. Each
rapporteur has 5 minutes to present. Facilitate a short
discussion after the presentations. (30 minutes)

5. (process, generalize) At the end of the exercise pro
vide feedback on the content of the presentations.
Ask the participants questions, such as "How did you
feel doing this exercise?" and "What did you learn?"
to facilitate discussion of the process. (5 minutes)

Closure (5 minutes)

1. (application) Ask the participants "What might you
do differently in your job as a result of what you have
learned?"

2. Make a transition to the next session.

13:00 - 14:00 Lunch

Key reference:

D. Gapasin. 1993. Research Project Planning and Management. In Monitoring and Evaluating
Agricultural Research: A Sourcebook, edited by D. Horton et aI., Wallingford, UK: CAB
International.

D. McLean. 1989. Research Proposals and Work Plans. ISNAR Staff Note No. 89-52. The
Hague: ISNAR.
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Session 14
Summary of Overheads

Objectives of Session 14. Project Development:
Checklist and Resource Requirements

Research proposals Parts of Proposals

3. Identify key pans of a research proposal.

4. Prepare a new researctl project proposal format.

5.14.1

Standardized Proposal Format

_Helps renarchers: gather relellant data

.Helps managers aggregate aetivities into projects

_Ensures fair re"iew of proposals

_Guides project monitoring and evaluation

C:May help win a competitive~

5.14.4

Research Program Formulation

First document about project

Lays Ollt basis for M&E::

States clearly obJectlves, methods, resources
& management

Defines relationships ot projects to program

Ensures. effecUve & efficient Implementation

5.14.2

• Abstract

• General information

• Tel:hnical description

• Annual work plan

5.14.3

• BUdget

• Personnel

• M & E method
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Project Development
(summary of presentation)

1. The preparation of a research proposal is important because the proposal is the first
document about a project. It lays out the basis for later project monitoring and evaluation.

2. A research proposal contains written statements about the rationale for the project, its goals,
objectives, methods, resources required, and the way it will be managed during implemen
tation. It is the first document in the life of a research project, linking project objectives,
planned activities, and resources. It is also an important guide for monitoring a project
while it is being implemented, and for evaluating a project's performance after its
completion.

3. Separate research proposals may be prepared for different activities within a project; a
project proposal is then the summary of several related activity proposals. Proposals are
usually prepared by the project or activity leader in close consultation with the researchers
and technicians involved.

4. A proposal should include the following parts: 1) abstract (including rationale, goals, and
beneficiaries), 2) general information (including objectives and specific measurable out
puts), 3) technical description, 4) annual work plan, 5) budget, 6) personnel data, and 7)
monitoring and evaluation methods.

5. The use of a standardized format in preparing research proposals helps researchers gather
all relevant data, helps managers aggregate related activities into projects, ensures system
atic and fair review of proposals, and guides monitoring of projects during implementation
and evaluation after completion. It may also help secure project funding by a competitive
grant!

6. Using a standardized format for proposal preparation facilitates scientific work and
subsequent activities, such as monitoring progress during implementation.

7. Note that various donors use their own, different reporting formats. These may need to be
completed separately. However, if you at least have a good standardized format in-house,
it will contain all the information you need to satisfy donors.

Key reference

D. McLean. 1989. Research Proposals and Work Plans. ISNAR Staff Note No. 89-52.
The Hague: ISNAR.
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Exercise 14. Elaborating and using checklists for research
project development (group exercise)

Phase 1. Group work (45 minutes)

1. Form four groups of participants, each electing a rapporteur.

2. Respond to the following 4 questions. Focus on the existing research proposal process in
your organization, looking at it from the perspectives of both management and researchers.
Try to confine the discussion as much as possible to the content of the proposal and not the
details of how to derive the information in the work planning process. This will be dealt
with in exercise 15.

a. In the process being used in your organization, which of the elements of research
proposals discussed earlier are required?

Project description: goals, rationale, objectives, and outputs:
• a brief technical description and background
• importance to national development goals
• identified beneficiaries
• a statement about environmental impact
• a discussion of scientific antecedents including status of scientific knowledge on the

subject with references to earlier or ongoing work
• a summarized bibliography
• alternatives from which project was chosen
• scope and limitations of the research proposed
• defined research outputs and relation to objectives, expressed in verifiable, quanti-

tative terms
• precise as possible timeframe
• extraneous factors affecting results
• role of beneficiaries in the research itself

Approaches and methods:
• description of the approaches and methods to be used
• written for a technical audience, making shorthand references to standard techniques

and apparatus
• a brief discussion of previous experimentation
• relationship of project and approach to other ongoing or planned experimentation
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• hypothesis to be tested clearly stated •
• methods to be used fully described in detail and in technical terms, including, where

appropriate, field plot designs, etc.
• special reference to equipment and supplies required, not currently or readily available
• analytic approaches and special support needed (e.g. biometrics)

Breakdown ofoperations:
• derived from research project work plan
• work plan mayor may not have to be attached
• breakdown of the research project into operations/activities

• determining resource schedules for personnel, time, and costs
• identifies project "milestones" or deliverables

Resources needed:
• summary of resources to be used in the project
• information developed during the research work plan process
• indication of time required (in person-months) of scientific, technical, administrative,

and support staff
• specification of technical assistance, long and short term
• specification of facilities and equipment to be used, including transport
• specification of supplies, labor, and other material
• specification of operating costs
• specification of training requirements
• indication of information requirements
• a discussion of foreign exchange requirements
• indication of where specialized assistance, equipment, or training can be obtained

Time and cost schedules:
• estimates of the time and cost required based on the research project work plan
• time estimate of completion of project milestones
• budget, often presented by monthly or quarterly disbursement

Monitoring and evaluation techniques to be employed:
• brief summary of techniques of project monitoring and evaluation
• specification offrequency ofreporting, whether on a monthly, quarterly, annual, or final

basis
• specification of the responsible parties
• specification of report recipients
• specification of analysis to be included
• milestones to be used as primary indicators
• definitions of means of measuring outputs for evaluation purposes

b. Which of the above elements does the group consider necessary to include? Desirable, but
optional? Superfluous?

c. What elements should be included which have been left out?
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d. What specific recommendations can the group make to improve the content of research
proposals in your organizations?

3. The rapporteurs summarize the groups' responses on flip charts for presentation to the
audience.

Phase 2. Presentation and discussion (30 minutes)

4. The rapporteurs present the results of their group to the audience. Each rapporteur has five
minutes to present. A short discussion will follow the presentations.

Key reference:

D. McLean. 1989. Research Proposals and Work plans. ISNAR Staff Note No. 89-52.
The Hague: ISNAR.
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Day 5/0verview

Research Program Formulation

DAY FIVE - Overview

Objectives
By the end of the day the participants will be able to do the following:

1. Explain how the long-term program planning procedure can be followed in their
institute.

2. Discuss institutionalization of program formulation.
3. Identify key parts of a research proposal.
4. Prepare a new research project proposal format.
5. Strengthen and improve the project proposal process in their own organization.
6. Develop a research proposal that gives sufficient insight into the research that decision

makers can approve and fund.
7. Plan actions for future activities in research program formulation.
8. Evaluate and provide feedback on the workshop.

Handouts

5.13.1 Overview
5.13.2 Tentative Schedule
5.13.3 Implementation of Program Formulation (summary of presentation)
5.13.4 Exercise 13. Implementation of Program Formulation
5.13.5 Exercise 13. Worksheet
5.13.6 Exercise 13. Question Sheet 1
5.13.7 Exercise 13. Question Sheet 2
5.13.8 Exercise 13. Question Sheet 3
5.13.9 Exercise 13. Question Sheet 4
5.14.1 Project Development (summary of presentation)
5.14.2 Exercise 14. Elaborating and Using Checklists for Research Project Development
5.14.3 Exercise 14. Worksheet
5.15.1 Exercise 15. Analyzing Research Project Proposals
5.15.2 Exercise 15. Worksheet
5.15.3 Research Project Proposals and Work Plans (text)
5.15.4 Format for Study Plans Used at the Forest Research Institute of Malaysia (text)
5.15.5 Sample Research Project Proposal: Brown Land (text)
5.15.6 Sample Research Project Proposal: Orange Land (text)
5.15.7 Sample Research Project Proposal: Grey Land (text)
5.16.1 PAPA Form - Second Stage
5.16.2 Evaluation Form for the Five-Day Workshop
5.16.3 Guidelines to Provide Feedback on the Workshop
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DAY FIVE - Schedule

08:30 - 09:00 Opening of the Day's Activities

09:00 - 10:30 Session 13. Implementation of Program Formulation
(Presentation and exercise 13)

10:30 - 10:45 Tea/Coffee Break

10:45 - 11: 15 Session 13. (Continued)

11: 15 - 13:00 Session 14. Project Development: Checklist and Resource Requirements
(Presentation and exercise 14)

13:00 - 14:00 Lunch

14:00 - 15:30 Session 15. The Research Proposal Process
(Exercise 15)

15:30 - 15:45 Tea/Coffee Break

15:45 -16:45 Session 16. Participant Action Plan Approach (PAPA) and Workshop
Evaluation

16:45 - 17:00 Final Remarks and Closing
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DAY FIVE~ Checklist for Trainers

Handouts to be distributed Yes No
./ ./

5.13.1 Overview 0 0
5.13.2 Tentative Schedule 0 0
5.13.3 Implementation of Program Formulation (summary of presentation) 0 0
5.13.4 Exercise 13. Implementation of Program Formulation 0 0
5.13.5 Exercise 13. Worksheet 0 0
5.13.6 Exercise 13. Question Sheet 1 0 0
5.13.7 Exercise 13. Question Sheet 2 0 0
5.13.8 Exercise 13. Question Sheet 3 0 0
5.13.9 Exercise 13. Question Sheet 4 0 0
5.14.1 Project Development (summary of presentation) 0 0
5.14.2 Exercise 14. Elaborating and Using Checklists for Research Project 0 0

Development
5.14.3 Exercise 14. Worksheet 0 0
5.15.1 Exercise 15. Analyzing Research Project Proposals 0 0
5.15.2 Exercise 15. Worksheet 0 0
5.15.3 Research Project Proposals and Work Plans (text) 0 0
5.15.4 Format for Study Plans Used at the Forest Research Institute of Malaysia (tex((J 0
5.15.5 Sample Research Project Proposal: Brown Land (text) 0 0
5.15.6 Sample Research Project Proposal: Orange Land (text) 0 0
5.15.7 Sample Research Project Proposal: Grey Land (text) 0 0
5.16.1 PAPA Form - Second Stage 0 0
5.16.2 Evaluation Form for the Five-Day Workshop 0 0
5.16.3 Guidelines to Provide Feedback on the Workshop 0 0

Overheads

5.13.1 Objectives of Day Five
5.13.2 Schedule of Day Five
5.13.3 Objectives of Session 13. Implementation of Program Formulation
5.13.4 Program Planning Group
5.13.5 Two Program Planning Workshops
5.13.6 Pre-Workshop
5.13.7 First Workshop: All Participants

Research Program Formulation

o 0
o 0
o 0
o 0
o 0
o 0
o 0
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Yes No •../ ../

5.13.8 After First Workshop: Scientists Only 0 0
5.13.9 Second Workshop: All Participants 0 0
5.13.10 After Second Workshop 0 D
5.13.11 Program Formulation Steps 0 0
5.13.12 Benefits 0 0
5.13.13 Use of the Program Planning Document 0 0
5.13.14 Limitations 0 0
5.14.1 Objectives of Session 14. Project Development: Checklist and Resource 0 0

Requirements
5.14.2 Research Proposals 0 0
5.14.3 Parts of Proposals 0 0
5.14.4 Standardized Proposal Format 0 0
5.15.1 Objectives of Session 15. The Research Proposal Process 0 0
5.16.1 Objectives of Session 16. Participant Action Plan Approach (PAPA) and 0 0

Workshop Evaluation

Materials

• Overhead projector 0 0
• Projector screen 0 0
• Flip-chart stands (minimum 2) 0 0
• Flip-chart paper/pads (about 10 per day) 0 0
• Markers for writing on newsprint 0 0
• Markers for writing on transparencies 0 0
• Blank transparencies D D
• Stapler D 0
• Tape (strong masking tape and regular tape) 0 0
• Push pins 0 0
• Glue D 0
• Pencils/notepads/pens 0 0
• Pencil sharpeners 0 0
• Extension cords D 0
• Certificates 0 0
• Photocopying facilities 0 0
• Spare bulbs for overhead projector D D
• Extra notepads and pens 0 0
• Scissors 0 0
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Day 51Session 15
Instructions to Trainers

Session 15
The Research Proposal Process

Instructions to Trainers

14:00 -15:30 Session 15. The Research Proposal Process

The purpose of this session is not only to review the material
we have just covered, but more significantly, to adapt it for
application in the participants' own research organizations.

By the end ofthis session, the participants will be able to do
the following:

• Strengthen and improve the project proposal process in
their own organization.

• Develop a research proposal that gives sufficient insight
into the research that decision makers can approve and
fund.

Use overhead 5.15.1 to to present the session's objectives.

Training techniques: plenary and group exercise.

Exercise 15. Analyzing research project proposals
(l hour 25 minutes)

1. Distribute handouts 5.15.1 and 5.15.2. Handout
5.15.1 gives clear instructions for the exercise. Go
over the instructions with the participants step by
step. Ask if clarifications are needed. Distribute hand
outs 5.15.3 and 5.15.4 for reference in the exercise. (5
minutes)

Phase 1. Plenary exercise

2. Ask the participants to read handouts 5.15.3 and
5.15.4. (10 minutes)

3. Ask participants if scientists in their research insti
tutes prepare research proposals as a regular activity.
If yes, ask if they use a standardized format and what
kind of information is included in their research pro
posals. List answers on flip charts.
Then discuss the parts of a research proposal. Relate
proposal preparation to program planning. Ask par
ticipants why preparation of research proposals is im
portant to scientists and to managers. Write key
responses on the flip chart. (lO minutes)

Phase 2. Group work
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4. Divide the participants into four groups and ask each
group to elect a rapporteur.

5. There are three sample proposals available for this ex
ercise. Distribute the three proposals to each of the
groups.

• Handout 5.15.5 - Brown Land

• Handout 5.15.6 - Orange Land

• Handout 5.15.7 - Grey Land

6. (experience) Groups study the three proposals, select
the best one, and respond to the questions. Then they
prepare a three-minute presentation. Circulate from
group to group to check progress. Clarify any con
cerns the groups may have while they are working.
Be sure to remind them of the time remaining. (35
minutes)

Phase 3. Presentation and discussion

7. (experience, process) Rapporteurs present the group
results to the audience. Each rapporteur has five min
utes to present, including some time for discussion.
(20 minutes)

8. (process, generalize) At the end of the exercise pro
vide feedback on the content of the presentations.
Also, ask the participants questions such as "How did
you feel doing this exercise?" (5 minutes).

Closure (5 minutes)

1. (application) Ask the participants to tell one of their
neighbors two things they might do differently in
their job as a result of what they have learned. Ask
volunteers to give examples.

2. Make a transition to the next session.

15:30 - 15:45 Tea/Coffee Break
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Objectives of Session 15. The Research
Proposal Process

5. Strengthen and improve 1he project proposal
process in your organization.

6. Develop a research proposal that gives
sufficient insight into the research that
decision-makers can approve an.d fund.

5.15.1

Research Program Formulation

Session 15
Summary of Overheads
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Exercise 15. Analyzing research project proposals
(plenary and group exercise)

Phase 1. Plenary exercise (20 minutes)

1. Read handouts 5.15.3 and 5.15.4.

2. Answer the following questions:

• Do scientists in your own research institute prepare research proposals as a regular
activity? Ifyes, do they use a standardized format? What kind of information is included
in the research proposals?

• Why is the preparation of research proposals important to scientists and to managers?

Phase 2. Group Work (35 minutes)

3. Form four groups and elect rapporteurs.

4. Study the three proposals that you receive from "Rainbow Lands."

5. As a group, select the best one.

6. Discuss the proposal that you chose, and prepare the answers to the following points.

• Why did you choose this proposal?
• What kind of information is included in the sample research proposal.
• Identify to whom each kind of information is important. Why and how?
• How could you improve the format?

7. The rapporteurs compile the groups' responses on paper and prepare a three-minute report
on the group findings.

Phase 3. Presentation and discussion (20 minutes)

8. The rapporteurs make a three-minute presentation on the group findings. A brief discussion
will follow.
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Research Project Proposals and Work Plans1

Introduction

This Staff Nate on research proposals and project work plans is intended as a self-instruc
tional or training manual to improve research management. It is aimed at lower and middle
level management, those researchers, team leaders, program leaders, or station chiefs who are
directly responsible for the planning and execution of research. It can be used alone or in con
junction with ISNAR working papers on the logical framework in research planning and
evaluation (No. 12), project management techniques for performance monitoring (No. 13),
and monitoring and evaluation in the management of agricultural research (No. 14).

Improving research management has become a topic of increasing interest in national agricul
tural research systems. People at different levels of management, from researchers to policy
makers, have a direct and interrelated impact on the research system, and each must adhere to
accepted standards of improved management to influence the system as a whole. In the pre
vailing climate of zero growth and even declining real growth of national budgetary alloca
tions to research, management has become all the more crucial. This paper supports a project
management approach to research, based upon "management by objectives."

Management by objectives (MBa) was a term used by Peter Drucker in 1954 in his book The
Practice of Management to describe a somewhat formal approach to planning. The term MBa
and the approaches described may vary. Some organizations view it primarily as a strategic
planning device, others view it as a device to provide a work environment which brings out
the best in subordinate staff, allowing for creativity and initiative in the workplace. The key
to MBa is that it is participatory among different levels of management. Goals are estab
lished jointly by managers and subordinates, and clearly defined and measurable objectives
are determined for each employee, induding managers. Each manager's objectives must also
contribute to those of higher management and of the organization as a whole. These objec
tives are used to both plan work and to monitor progress.

By participating in the definition of goals and objectives at levels above their own, employees
gain a better understanding of the greater objectives of the organization, and how their spe
cific objectives relate to them. In this way MBO seeks to achieve efficient operation of the to
tal organization through the efficient operation and integration of its parts.

There are common elements of all MBO systems. At every organizational level, commitment
to organizational objectives and to the MBa process is required for it to be effective. Manag
ers must meet with subordinates to set objectives and to review progress toward these objec
tives. Effective planning usually starts with the setting of preliminary goals by top
management. In a national agricultural research system, this might be the priorities set by a
national research council. Goals must be stated in specific, measurable terms. In this way, re
search managers and researchers know what they are expected to accomplish, and they can
see how their own work contributes to greater organizational objectives.

1. Extracted from D. McLean. 1989. Research Project Proposals and Work Plans. ISNAR Staff Note No. 89-52.
The Hague: ISNAR.
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In an effective MBO program, each manager and subordinate has clearly defined job responsi- •
bilities and objectives. These objectives should be determined jointly by the individual and
the supervisor. In such joint consultations, realistic objectives are set, based on the perceived
strengths and limitations of the employee, and the practical constraints under which employ-
ees must operate. In research, where people often work in teams and share responsibility for
output, gaining agreement on individual responsibilities and objectives beforehand can be es-
pecially important.

Once objectives have been agreed upon, the individual or team has discretion in choosing the
means for achieving the objectives. This is especially important in research, where the manag
ers or individuals closest to the work define the experimental approach, adhering, of course,
to accepted scientific standards. This decentralized autonomy permits entrepreneurial re
searchers to take the risks often associated with revolutionary research. It also encourages re
searchers and teams to thoroughly think through the approach to be taken against possible
alternatives, in contrast to the level of analysis which would go into a prescribed experimental
program.

In MBO, managers and subordinates jointly review progress toward the objectives. The re
view is based on measurable performance rather than on subjective criteria. In research pro
jects, this takes the form of performance monitoring, with a more in-depth evaluation of
ongoing research occurring periodically, often on an annual basis. Feedback from monitoring
and evaluation is used to adjust objectives or targets, and gives valuable information to sub
sequent planning exercises. Studies have shown that there is a relationship between the speci
ficity and timeliness of feedback and the degree of improvement.

In summary, there are major advantages attributed to MBO. Planning is improved when man
agers establish goals and target objectives, and evaluation is more equitable when focused on
specific accomplishments. Communication is improved between managers and subordinates,
and individuals know what is expected of them. They also become more aware of organiza
tional goals, and, through evaluations, their contribution toward them.

MBO does not, of course, solve all of management's problems. MBO may require some
changes in organizational structure, authority patterns, and control procedures. In addition,
staff time and resources are required to properly plan and monitor projects. Performance
monitoring and evaluation can also be viewed as a control exercise, instead of a positive man
agement device. A manager's behavior may also cause problems. Managers must develop
good communication skills with subordinate staff, and often a more collaborative and less di
rective style.

Also, research is uncertain in its timing and outputs, often making objectives difficult to pre
dict, quantify, or measure. The reaction to this difficult task is often a reluctance on the part
of researchers to even try to define expected outputs. Tying performance evaluation and com
pensation to the achievement of objectives may also be counterproductive if it discourages in
novation. A commitment to innovation, especially in research, must be encouraged.

This paper offers "how-to" advice on the preparation of research project proposals and work
plans, as a necessary element of managing by objectives. It is necessary here to define the
terms "program" and "project," since they have different meanings in different research or
ganizations. Program refers to coordinated research activities whose combined scientific out
put addresses national research objectives. Programs are long-term and somewhat continuous,
and are composed, in some cases, of subprograms, and of projects. Project addresses specific
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research problems, with explicitly defined timeframes, resources, and targets. Each project, in
turn, comprises a number of specific operations or experiments.

This working paper covers project proposals, the fundamental first step to research project ap
proval. A comprehensive prototype example is included for those research systems consider
ing changing current procedures. The paper goes one step further in describing
comprehensive project work planning, the more detailed operational plan in which re
searchers think through the chronological execution of a research activity. While taking pre
cautions not to become overly bureaucratic, research organizations can improve research
implementation through more thoughtful planning. For less-experienced researchers, this de
tailed work plan can be reviewed and discussed by more senior colleagues, thus avoiding pit
falls in research execution. This chapter also describes developing budgets as part of the work
planning exercise.

The author has attempted to be as succinct as possible, realizing that researchers and research
managers are busy people who only need some practical techniques. Depending upon your ex
perience and the larger research management environment in which you are working, you
will undoubtedly pick and choose from among these techniques the most appropriate to your
situation. The techniques are aimed to improve your research, not to make research manage
ment an end in itself.

The research proposal

Preparing the research proposal is the single most important process in research project man
agement. The subsequent actions of implementation, monitoring, and evaluation are effective
only to the extent that research was properly planned. The research proposal is the statement
of justification for the objectives, methods, resources, and management of the project. It is the
first document in the life of a research project. It pulls together project purposes, plans, and
budgets.

The research proposal operates at the project level within defined programs. Proposals are pre
pared by the project leader in close consultation with the researchers and technicians in
volved. In those cases where a project is a complex of subprojects or operations, the primary
development of the component proposals is the responsibility of the researchers most directly
involved.

The standard, successful research proposal process entails three basic steps prior to implemen
tation:

1. Preparation and submission of the proposal

2. Peer review

3. Approval and commitment of resources

Often the peer reviewers suggest adjustments to the project objectives, methods and tech
niques, and resource budgets. These are incorporated into a modified proposal. Peer reviews
are most often conducted by people who are collegial to the proposal writers, though review
ers may have more of a supervisory or expert role if the scientist is inexperienced. In princi
ple, peer review is a constructive process which improves research proposals. In practice, this
is not always the case. Some institutes use external peer reviewers to maintain more objectiv
ity, to eliminate competitiveness among researchers, or to ensure that certain specializations
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are covered. More discussion of peer review can be found in ISNAR Working Paper No. 14, •
Monitoring and Evaluation in the Management of Agricultural Research.

When projects are approved and before funds are allocated, most research organizations rank
the approved projects by priority, in case total funding does not permit the implementation of
all projects. This ensures that the most essential research projects - those addressing the
most pressing development problems - receive adequate funding. Where this does not oc
cur, unexpected national budget cuts can severely curtail ongoing activities if cuts are taken
"across the board" and not through project elimination. Priority ranking also permits re
searchers and project leaders to anticipate alternative uses of their time should their project be
ranked low and a likely candidate for termination.

There are standards generally accepted in the scientific community of what a well-written re
search proposal should contain. The degree of required detail and the format may vary some
what from one research organization to another. In general, a research proposal should
include an abstract and a full discussion of the following:

I. Project goals, rationale, objectives, and outputs

2. Methods and techniques

3. Breakdown of operations

4. Resources needed

5. Time and cost schedules

6. Monitoring and evaluation techniques to be employed

Unfortunately, the section discussing monitoring and evaluation techniques to be employed is
often omitted. This omission can seriously affect the quality of later project evaluation.

Describing the project: goals, rationale, Objectives, and outputs

In the introduction, we discussed the importance of identifying and clearly defining projects
and their objectives. Choosing a research project from among the many alternatives is ulti
mately based on the experience of researchers and program leadership. When choosing a pro
ject they must consider the following:

1. The contribution of the project to program objectives

2. Scientific merit, including complementarity with other projects in the program

3. The opportunity for success and potential impact

4. The likelihood of total resources being available

5. The extremely important assessment of whether the scientific staff are capable of conduct-
ing the work proposed

Most of these considerations are discussed in ISNAR Working Paper No. 12 on the logical
framework, which can be a valuable tool in the decision-making process. This helps to assure
that research projects respond to development objectives.

The section of the proposal describing the project goals, rationale, objectives, and outputs
should be complete and concisely written. It should include a brief technical description of
the project and some background. The importance of the specific topic to national research ob-
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jectives should be discussed, identifying the beneficiaries of the project as much as possible.
Where important, a statement about environmental impact should be made.

In addition, a discussion of scientific antecedents should be developed, including the present
status of scientific knowledge on the subject, with explicit references to earlier or ongoing
work. This is important to demonstrate the researchers' familiarity with the scientific litera
ture in the field. Some research organizations also require a summarized bibliography.

Whether or not it is required in the written proposal, the project leader should be prepared to
discuss the alternatives from which the project was chosen, the logic behind the decision, and
alternative approaches to achieving the research objectives proposed. This last point gives an
indication to management about whether other levels of effort (and cost) could achieve some
of the objectives of the project, should budgets be more limited than those requested in the
original proposal. In addition, the project leader should be able to discuss the scope and limita
tions of the research proposed, so that expectations of output will be realistic.

The defined research results or outputs and their relation to the objectives of the project are
extremely important. Specific objectives should be expressed in verifiable terms, for example,
using words like "identify" rather than "study." The outputs should be defined in quantitative
terms, and in a precise-as-possible timeframe. Realizing that research is an uncertain and un
predictable process, nonetheless, the project manager should have a grasp of results that are
reasonable to expect in a given period of time. It is on the basis of these that the project will
ultimately be evaluated. Whether or not a structural approach, such as the logical framework,
is used in determining outputs, consideration must be given to the assumptions which are
made in their regard. If achieving the project outputs are dependent upon some extraneous fac
tors, these should be clearly spelled out.

Another important point to consider is the role of beneficiaries in the research itself. Espe
cially in applied and adaptive research, the relevance of the activity and the interest shown in
results are often directly related to the amount of involvement farmers have had in the plan
ning, testing, and evaluation of research. While not required in many national research propos
als, it should be considered for inclusion.

Describing methods and techniques

The second section in the research proposal is a description of the methods and techniques to
be used. This should be written for a technical audience, making "shorthand" references to
standard techniques and apparatus. This section includes a brief discussion of previous experi
mentation, and the relationship of this project and its approach to other ongoing or planned ex
perimentation.

The hypothesis to be tested should be clearly stated. A valid hypothesis is often presented as
an objective and deniable statement, for example, "the purpose of the experiment is to deter
mine whether there are local varieties of maize which are resistant to Striga parasitism." The
methods to be used should be fully described in detail and in technical terms including, where
appropriate, field plot designs or clinical trials. Special reference should be made in this sec
tion to the equipment and supplies required which may not be currently or readily available in
the country. The analytic approaches to be taken and any special support which will be
needed (such as in biometrics) should be clearly stated.
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Breaking down the project into operations

This section is derived from the research project work plan, which is discussed extensively in
handout 3.12.1. Briefly, the proposal should reference the work plan, which mayor may not
be required for submitting a proposal for approval. The breakdown of the research project
into operations and operations, into activities are the first steps in determining resource sched
ules for personnel, time, and costs. This section of the proposal may simply be a paragraph
summary of the management units described in the work plan. It may also identify project
"milestones," those activities within operations which indicate significant progress toward
planned objectives.

Describing total resources needed

The research proposal then includes a summary of resources to be used in the project. This in
formation is developed during the research work planning process. The detail required de
pends upon the organization to whom the proposal is submitted. In general, this section
indicates the following:

1. The time required (in person-months) of scientific and technical staff, and sometimes of
administrative and support staff

2. Technical assistance, long and short term

3. The facilities and equipment to be used, including transport

4. Supplies, labor, and other materials

5. Operating costs

6. Training requirements

7. Information requirements

Also included should be a discussion of foreign exchange requirements and an indication of
where specialized assistance, equipment, or training can be obtained.

Preparing time and cost schedules

This section of the research project proposal details the time and cost required to conduct the
research proposed. The schedules are based on the research project work plan, discussed in
handout 3.12.1. The work planning process devises these estimates of time and cost by the
previously defined activities.

The time and cost schedules are summarized in the research project proposal. The milestones
of the project are given a time estimate of completion; this allows for periodic monitoring by
program management.

The project budget, which is often presented by quarterly disbursement, can also be moni
tored to alert management of cost overruns. You can refer to Annex 1 of ISNAR Staff Note
89-52 (attached to this module as reference material) for two examples of a summarized pro
ject budget. The summarized time and cost schedules, therefore, achieve the following:

1. Indicate the level of planning that went into the proposal

2. Allow management to judge whether or not the time and cost of the project seem reasonable
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3. Provide the means to monitor project progress and expenditure

Monitoring and evaluation techniques to be employed

The final section of the research proposal should include a brief summary of the management
techniques to be used to monitor and evaluate the project. It specifies the reporting require
ments as follows:

1. The frequency, whether on a monthly, quarterly, annual, or final basis

2. The responsible parties

3. The recipients

4. The analysis to be included

The milestones to be used as primary indicators are defined for monitoring purposes and the
means of measuring proposed outputs are identified for evaluation purposes.

In summary, we cannot stress enough the importance of planning and preparing a thoughtful
research proposal. In the resource-constrained environments of today's research systems, thor
ough planning is necessary to ensure that research projects are as efficient and effective as
possible. The extra effort made in planning and preparing good research proposals is one of
the best investments you can make to ensure that your proposal is accepted and to ensure that
the advance planning necessary to manage it well has been carried out.

As a final comment, one of the international research foundations has cited the following as
the most frequent causes for rejection of proposals:

The research proposed does not respond to priority concerns of the organization, such as na
tional research objectives.

The proposal does not clearly state the hypothesis or question to be investigated. There must
be implicit in the proposal an answer to the question, "What is the problem, and how does
this proposal address itT

The proposal does not contain the detail necessary on the methods and materials to be used
for each proposed operation.

The proposal does not adequately indicate previous experience or sufficient familiarity of the
principal investigator with the proposed research topic, particularly familiarity with the litera
ture on the subject.

NOTE: This handout includes only the introduction and chapter 1 of ISNAR Staff Note No. 89-52. The entire text of this
ISNAR Staff Note (including annex 1-3 and chapter 2) is attached as reference material at the end of the module.
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Format for Study Plans Used at the Forest Research
Institute of Malaysia (FRIM)

A study plan documents the rationale for undertaking a specific line of work in research, de
velopment, or application of technology (RD&A). The study plan is written by the study
leader and co-workers, reviewed by scientists within and outside FRIM, endorsed by the pro
ject leader, and approved by the division director.

A study plan follows this general outline:

Title

Should be short (no more than 10 words) and descriptive. It starts with an action verb
"describe," "improve," "understand," "determine." Avoid terms such as "study," "learn," or
"test." The title is phrased in terms of the problem to be solved or the expected outcome. It
does not mention the methodology or approach.

Objective(s)

Should be achievable, verifiable, and tangible. The objective(s) relate to a goal that is either
socioeconomic, technologic, or scientific. Ideally there is only one objective for a study. Sepa
rable objectives usually point to the need for separate studies. Occasionally, economy of ef
fort may justify working toward two or more objectives via a single study.

Justification

Should explain why PRIM should direct its limited resources toward achieving the foregoing
objective. Who wants what, and why? What is the situation or problem? What would be the
technological social, or economic impact of success in achieving the objective(s)? It identifies
the audience concerned about the study.

Review of literature or experience

Provide a technological framework for the work that is proposed. Only key documents are
cited. An exhaustive review of literature is not included. Relevant practical experience may
be summarized.

Duration and plan ofwork

Provides detailed sections on the approach to solve the problem, method and procedures, and
location and timing of work. The section on approach puts this study both in context with oth
ers and as part of the overall RD&A process. The section on methods and procedures gives
detailed information on sequence of activities; equipment, land, or facilities to be used; experi
mental designs; collection, handling, and analyzing of data; statistical analysis; illustrations
needed to document the study or for publication. The section on locations and timing tells
where and when each phase or step of the work will be done.

Anticipated output and impact

Outlines the intermediate output from the RD&A process, identifies the audiences for the out
put, and suggests how achievement of expected objectives will affect socioeconomic, techni
cal, or scientific situations.
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Schedule ofwork and events

Provides time schedules and charts in a chronology by which progress of the study may be
evaluated. The work schedule or chart shows each phase of work on a monthly calendar. The
expected time line starts with the month when work should commence and continues through
to termination of the study.

Staffing

Shows the commitments of people required to accomplish the objective(s). Involved scientists
are named. The amount of time committed to the study during each calendar year by each sci
entist is estimated (to 0.1 scientist-years). Any special work to be done by research support
services, e.g., a new computer program, are identified. Unusual need for work by people in

other grades shall be estimated.

Financing

Shows any cost for transport and travel, equipment, supplies, or other expenses. Costs for the
study during each calendar year are estimated by management using average costs per scien
tist.

Cooperation and coordination

Identifies other investigators or organizations working on the same or related problems and
expected interaction with them during the study.

Source: FRIM (1993)

Key reference:

Dr. A. Lundgren, et al. 1994. Planning and Managing Forestry Research: A Self-learning
Course, Module 5, Developing the Research Program, page 42. University of Minnesota, Col
lege of Natural Resources, Department of Forest Resources, St. Paul, Minnesota, U.S.A.

•
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Sample Research Project Proposal: Brown Land

Title:

Project Leaderls:

Survey, isolation, and purification of saxitoxin-binding protein from
marine organisms

GPC, M.S. (Principal Investigator)
LJC, Ph.D. (Co-investigator)

Significance of the Project:

The causative organism of red tide blooms in our country. Pyrodinium behamense var.
compressum produces at least four neurotoxins that target the voltage-gated sodium channels in
excitable membranes such as those found in brain, skeletal muscle, and heart, producing rapid
paralysis and death when ingested in adequate doses. The sodium channel protein to which the
toxins bind is susceptible to other toxins as well, such an tetrodotoxin, %-conotoxin (only in
muscle), and small cationic molecules.

In contrast, a soluble protein termed "saxiphilin" that has recently been purified from the plasma
of the bullfrog Rana catesbiana shows high binding affinity and specificity only to saxotonin
and its derivatives (Toxicon 29(1),53-71, 1991). Saxiphilin is found in other frogs and, garter
snakes, but not in rabbits, chickens, turtles, or rats. Since frogs exist in aquatic environments
that may harbor saxitoxin-producing algae, it is possible that saxiphilin confers protection
against the saxitoxins. Fish and other aquatic animals that are known to survive and thrive even
with significant saxitoxin levels are currently being tested for the presence of saxiphilin.

In producing saxiphilin, nature has done what scientists have labored to do with their immu
nological techniques: produce a molecule that can screen for the saxitoxins. Such a molecule
would be extremely useful in the development of diagnostic kits for monitoring shellfish toxicity
and assessing emergency room cases where "red tide" is implicated. It also has the potential for
being developed into a therapeutic agent for confirmed red tide victims.

End Users:

Biotechnology companies producing diagnostic kits for red tide monitoring.

Objective:

To produce pure saxiphilin.

Expected Output:

Pure saxiphilin.

Methodology:

1. Several organisms, such as Bufo marinus and Rana catesbiana will be screened for
saxiphilin, using mouse protection assay and the 3H-saxitoxin binding assay. The top
producer will be identified.
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2. Tissues of the appropriate organism will be processed and subjected to a purification
scheme according to the method of Moczydlowski et aI. (J. BioI. Chern. 266(23),
15481-15487. 1991). •

Project Duration: 36 months
Start date: September 199_
End date: August 199_

Cooperating Agencies: Bureau of Fisheries and Aquatic Resources, Department of Agricul
ture

Budget:

Year Item of Expense Budget Total

Year 1 Personnel

Principal Investigator 24,000

I Co-investigator 14,000

Research Assistant 44,760

Research Aide 24,000

Benefits 25,000

Subtotal 132,160

Operating Costs

Experimental animals 5,000

Supplies: chemicals 35,000

Travel 12,000

Sundries 15,600

Subtotal 67,500

TOTAL 199,660

Year 2 200,000

Year 3 200,000

References:

1. Mahar J., G.!. Lukas, YiLi, S. Hall, E. Moczydlowski. 1991. Toxicon 29(1), 53-71.

2. YiLi, E. Moczydlowski. 1991. J. BioI. Chem.266(23). 15481-15487.
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Sample Research Project Proposal: Grey Land

6.0 RESEARCH PROJECT II

Evaluation of pitting technology for the renovation, revegetation and increased
productivity of eroded grazing land.

6.1 Principal Investigator

Dr.J.K.!.

6.2 Collaborating Scientists

J.M.K. and J.N.M.

6.3 Code

NARIlNDFRCKlNSWMRPISAMFSP/RA-2

6.4 Expected Duration

Five years

6.5 Expected Commencement Date

October, 199_

6.6 Background Information

In the semi-arid areas of the eastern region of this country erosion of the grazing lands is
proceeding at an accelerating rate, as human pressure on the land steadily increases. After
denudation from overgrazing and neglect, the soil surface becomes compacted and crusted, so
that almost all rainfall runs off, usually producing sheet erosion and gullies. The uncontrolled
grazing reduces the number of perennial plants that are replaced by annual drought-evading
species. These provide only temporary grazing and little cover to the soil.

Soils which loose their perennial plant cover are usually susceptible to intense erosion by wind
and water. After the development of a crusted surface, few seeds can lodge and germinate.

The loss of water is tragic in that an important opportunity for grazing or producing crops is lost.
Indirectly, there is also a loss of fertility on the remainder of the farm, because increased cropping
intensity is necessary on the cultivated areas of terraced land. In the long-term, serious loss of
irreplaceable, valuable soil occurs on the grazing lands.

The objectives of reclaiming the eroded grazing lands are:

1) To retain all rainfall in situ, so that run-off and soil erosion are prevented.

2) To restore vegetative cover, so that not only the soil is protected, but also that soil fertil-
ity will increase for future crops.

3) To produce good pasture, and possible tree crops (for fruit, fuelwood, or browse).

Conservation procedures on the croplands have involved mechanical structures of which 'fanya
juu' terracing has been the most successful. However, most farmers find the building of such
mechanical structures on grazing land too expensive. A cheaper procedure is therefore required.
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In K_ District the ASAL project has considerable success in revegetation by building small, •
interlocking catchments using a pitting and ridging technique. The K_ pitting technique
developed from this earlier success is an attempt to make the approach more attractive to farmers.

6.7 Major Goals

Studies on farms around K_ and in K_ have demonstrated the potential of the pitting technique
for arresting the erosion that occurred on the overgrazed sites and making such areas productive.
It is now necessary to develop perception on the usefulness and adoptability of the general
technique by more comprehensive on-farm studies which will evaluate the procedures from the
farmers' point of view. The assessments should include:

I) Identify the constraints that might limit the farmers' willingness to adopt renovation of
their grazing lands.

2) Suggest appropriate modifications to the technique for various farm types, topography
and agro-climatic zones.

3) Assess the durability and resistance to damage of renovated pitted land under recurrent
grazing and droughts.

The assessments will require involvement of agronomists, soil conservation officers, socio
economists, extension officers, and interested farmers.

6.8 Immediate Objectives

The first requirement is to establish a series of trial sites in the eastern region in cooperation with
representative, interested farmers' where the pitting technology can be used appropriately and
the results can be assessed over an extended period. Unpitted "control" farms will be needed at
each location for yield comparisons.

On the "improved" farms, pitting techniques will be incorporated to reclaim and restore the
productivity of the grazing land over as much of the farm as possible. Assessments of the success
of the pitting technique will involve:

I) Effectiveness of water run-off reduction and soil-erosion control.

2) Production of grain legume (cowpeas) in the first season and of pasture, fodder and
grazing in the subsequent season. Value of the extra grazing in terms of animal produc
tion.

3) Interacting effects of greater productivity on the grazing land and productivity on the
cropland; e.g. is more manure available for the cropland; is more stover and straw
mulch retained for cropland on farms?

4) Can the farmer manage the pitting during the dry season so that the ridges are prepared
for early cowpea planting at the very start of each wet season?

5) Can labor costs in pitting be reduced on less severe sites by involving oxen for land
preparation, using a ripper or plough?

6) What is the need for phosphate fertilizer?
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7) Can fruit trees and fuelwood trees be established to advantage on some sections of the
pitted land?

6.9 Justification

Revegetation of overgrazed and eroded grazing land in the semi-arid, mixed-farming areas of
the eastern region is urgently required to reduce the enormous waste of water and soil from lands
that need to be productive now, and that may be required to be converted to cropping lands in
the future. Previous experiments on pitting demonstrated that:

I) Stable micro-catchments capable of withstanding normal rainfall intensities can be con
structed on badly eroded land at a labor cost of about 3,OOO/ha. Water run-off has been
stopped and the captured soil moisture can be utilized to grow legumes.

2) Cowpeas sown, at seasonal onset in the favorable environments of the formed micro
catchments, or on the ridges around the pits, have grown extremely well and have
yielded 750 - 900 kg/ha of grain in good seasons. Beans and pigeon peas grew less suc
cessfully.

3) Weed competition with the introduced grain and forage legumes is of minor importance
in the first season, but considerably more serious in the second season giving a limited
opportunity for cowpea cropping.

4) A range of forage legumes of various habits can establish and grow vigorously when
sown, after the cowpeas have emerged, in various positions within the pits.

5) Good quality native grass seems to invade pitted (ungrazed) areas in the first and par
ticularly in the second season and probably does not require deliberate seeding.

6) The total dry matter production on pitted land can be increased by a factor of 5 or even
10 times of untreated land.

Other promising vegetation covers (e.g. trees, agroforestry) after pitting may have applications
in different semi-arid farming systems. Feedback is urgently required from extension officers
and farmers so that adjustments can be made in response to their comments and suggestions.

6.10 Materials and Methods

Experimental methods used in setting up pitted areas on farms, by A_INARl projects, have been
described in joint publications. Similar methods will be required in the present proposal. Field
measurements will also be similar but will need to be reinforced by strong socio-economic
assessments of costs and benefits over an extended period. Collaboration with interested
extension staff from MoA and MoLD will be essential.

Equally essential will be the farmers' involvement in the installation of pits and the maintenance
under their management. Costs of subsidizing may seem required initially, but it should be
restricted to avoid precedents. Genuinely interested farmers should be chosen as collaborators,
with a minimum direction from outside once they have agreed to collaboration. A training and
educational course for appropriate farmers will be required to familiarize them with the methods
involved, the management procedures and the potential advantages.
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6.11 Activities and Workplan

Major Outputs Activities Implementation Location Staff Remarks

1. List of farmers' I Selection of farmers 11/9_ - 06/9- Farmers' field Scientists TOs, I Farmers willing to
constraints to adoption I Training of participant in M_District TAs, extension cooperate
of pitting technology to farmers on pitting officers, farmers I Availability of staff
renovate grazing land. techniques fund and transport

2. Reduction of run-off I Preparation of the 08/9_ - 10/9- -- -- I Manpower and
and erosion control in micro-catchments plus subordinate resources available
grazing lands. I Fencing and planting staff I Farmers' willingness

legumes to participate
I Measurementts of yield

and vegetative cover

. ------

3. Better understanding of I Assessment of labor 08/92 - 10194 -- Scientists TOs, I Manpower and
the economics of the I Measurements of TAs, extension resources available
rehabilitation of grazing rehabilitated land staff
lands.

------- --~--- -----._---._------ -- .-----_.~- ------- ----------- -------------

4. Recommendations on I Grazing trials 08/9_ - 10/9- Farmers' field Scientists TOs, --
the durability of pitted I Measurements of in M_District TAs
land under different graZing vegetative cover and
management and agro- productivity
climatic zones.
---- --

5. Suggestion of I Testing of suggested 01/9_ - 12/9- K- ROs, TOs. TAs I Manpower, equipment
modifications of pitting modifications e.g., computer availabl
techniques and I Compiling and writing
recommendations of up the recommendation
farmers on rehabilitating
suitable eroded grazing
lands.
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A commitment for five years will be required so that differences in sustainability between
'improved' and 'control' farms can be observed over time. Supplies of pure seed of the important
forage legumes will be required from the start. Collaboration with P_ to maintain supplies from
the K_ experiment station or from elsewhere would be most beneficial.

Forage legumes required could include the following:6.

1) The twining species Lablab purpureus (cv rongai), Macroptilium atropurpureum (cv
siratro). Macrotyloma axillare (cv archer), and Neonotionia wightii (cv Cooper).

2) Also the grazing-resistant species, Stylosanthes guianensis (cv cook) and Stylosanthes
hamata (cv verano) and the shrub species, Desmanthus virgatus and Stylosanthes
scabra (cv fitzroy of Seca).
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6.14 Operational Budget for Three Years

Year 1 Year 2 Year 3

Item Specifications Equipment Recurrent Equipment Recurrent Equipment Recurrent Total
expenditure expenditure expenditure

100 Transport operating 75,600 84,000 69,600 229,200
expenses

110 Traveling and 124,800 136,800 112,800 374,400
accommodation

150 Purchase of supplies 10,000 11,000 9,100 30,100
for production

171 Publishing and 20,000 22,000 18,200 60,200
printing expenses

173 Library expenses 5,000 5,500 4,600 15,100

174 Purchase of stationery 20,000 22,000 18,200 60,200

190 Miscellaneous and 46,000 50,600 41,800 138,400
other charges

194 Seminars and training 50,000 55,000 45,400 150,400

220 Purchase of plant 10,000 10,000
machinery and equipment

250 Maintenance of plant 25,000 27,500 22,800 75,300
machinery and equipment

260 Maintenance of building 118,000 129,800 107,100 354,900
and stations

Total 504,400 544,200 449,600 1,498,200
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6.12 Outputs

The major outputs for this project will include:

1) Reduction of water run-off and erosion on grazing lands.

2) Increased productivity from the grazing land.

3) Better understanding of the economics of rehabilitating eroded grazing land.

4) Recommendations to the farmers on the appropriate methods for rehabilitating eroded
grazing land.

6.13 Inputs

I) The research scientists mentioned before and I TO.

2) Funds for travelling and for subsistence allowances.

3) Stationery for reporting and for the publication of results.

4) Funds for distribution of the reports.

5) Project vehicles for travelling.

6) Computer configuration.
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DAY FIVE

OBJECTIVE

PROCEDURE

PRESENTATION

EXERCISE

Research Program Formalation

Day 5/Session 16
Instructions to Trainers

Session 16
Participant Action Plan Approach
(PAPA)

Instructions to Trainers

15:45 -16:30 Session 16. Participant Action Plan
Approach (PAPA)

By the end ofthis session, the participants will be able to do
the following:

• Plan actions for future activities in research program
formulation.

Use overhead 5.16.1 to present the session's objectives.

Training techniques: presentation, individual work, group
sharing, PAPA.

(experience) Give a brief presentation reinforcing the use of
the PAPA during this workshop. Remind the participants of
the information you presented on PAPA at the beginning of
the workshop. You may want to use overheads 5.16.2 and
5.16.3 to review the PAPA. Note that the participants have
been jotting down possible action items throughout the
workshop. Now is time for them to focus on finalizing their
specific action items for when they return to their jobs. Be
sure to ask the participants if they have any comments,
questions, or need clarification. (5 minutes)

PAPA Exercise-Second stage (40 minutes)

1. Distribute handout 5.16.1 (2 forms). These are the
forms for the second stage of the PAPA action plan.

2. Individual work: Ask the participants to review the
work they have done over the last five days and to re
fer to the PAPA notes they made throughout the
workshop. They should formulate specific action
items and write them on the handout. Tell them to re
fer to the questions about their action items to be sure
they are written as "specifically" as possible.
(15 minutes)

3. Group sharing and discussion: Go around the room
and ask each person to tell you their action items. List
each item on flip charts. If some people have similar
items, just indicate with a check by the item. Do not
rewrite. This will give a good idea of the range of ac
tion items people are interested in undertaking.
(25 minutes)
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4. Collect the completed forms from the participants.
(Make photocopies to return to the participants before
they leave). Remind them that you will be following
up with them after several months to see how they
have progressed toward their action items.

16:30 -16:45 Workshop Evaluation

Evaluate and provide feedback on the workshop.

Distribute handouts 5.16.2 and 5.16.3. Have the participants
complete the evaluation before they leave the session. Give
them about 15 minutes for this task. During the last 15
minutes ask the participants to make oral comments regard
ing the evaluation of the workshop. Facilitate a brief discus
sIOn.

Note: A diskette with the text of the evaluation form in
WP5.1 is included and, if necessary, may be adjusted to meet
your needs.

16:45 -17:00 Final Remarks and Closing
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DAY FIVE

Day 5/Session 16
rnstructions to Trainers

Session 16
Summary of Overheads

Objectives of Session 16. Participant
Action Plan Approach (PAPA) and

Workshop Evaluation

7. Plan actions for future activities in research
program formulation.

S. Evaluate and provide feedback on the
workshop.

5.16.1

Research Program Formulation

Steps in PAPA

5.16.2

Step 2: In-course Activities

Stage 2
Objectives:

• develop action plan

Procedure:

• prepare preliminary list of action items

• confer with partner

• finalize and prioritize list of action iloms

• report individual action plans

• make copy and submit to trainer

5.16.3

523



SECOND STAGE

ACTION PLAN

Date:

Workshop Title: SADCIESAMIIISNAR Workshop on Research Program Formulation

Name:

Organization:

Day 51Session 161handout 1
(5.16.1)

Action Items Start to implement action plan
(check if known)

I plan to: Within 2 months After 2 months As arises
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PARTICIPANT ACTION PLAN APPROACH

Supervisor's Contact Address

Name:

Organization/Center:

Name of Immediate Superior:

Title of Immediate Superior:

Address:

Tel. No.:

Fax No.:

Telex No.: _

Email:

Research Program Formulation
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Questions About Your Action Items

1. Preliminary nature ofplan

• Were you specific in writing the action item?

• What will you need to do when you return to work to find out which actions are
possible?

2. Resources

• Who would be carrying out the proposed action, or helping with it (formally or
informally)?

• Are the skills for carrying it out available?

• How much time will this take?

• Are there special materials or equipment required?

• What is involved in obtaining them?

• Will you be using a tool or system or aid from this training workshop?

• How much adaptation is required?

• Is continual monitoring or follow through required?

• Who will do it?

3. Implementation

• Do you have the authority to implement the action?

• If not, who does?

• How do you think you can go about getting approval?

• What do you think the degree of support is for your idea?

• Will you need to sell people on it?

• Who?

4. Effects

• Whom will this action affect?

• How will it affect them?

• Will anyone be the worse for the results?

• Anyone improved?

• What will be affected?

5. Environment
• What in the organizational environment might interfere with your doing this?
• What in the organization will support your effort?
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isnsr
Workshop on

Research Program Formulation

Evaluation Form

Your co-operation in completing this questionnaire will be greatly appreciated. The information you
provide will be useful in planning future events and will help resource persons to improve their
materials and presentation.

In general, I would rate the workshop

as: 0 Excellent
o Good
o Average
o Fair
o Poor

On balance, would you say that the
workshop objectives were achieved?

DYes
o Partially
o No
(If no. please explain briefly in section G)

The objectives of this workshop are listed below. Please mark on a scale of I to 5 if,
in your opinion, the objectives have been achieved. The scale ranges from 1 (the
objective has not been achieved), to 5 (the objective has been fully achieved).

• Explain how long-term program planning fites into agricultural 0] 0 [IJ 8] 0research planning and program formulation..................................

• Identify problems within your research program that can be 0] 0 0 8] 0solved or ameliorated by long-term program planning.........

• Explain why formal priority-setting methods are necessary.......... 0] [L 0 0 0
• Describe the staps and identify methods in priority setting..... .0] [IJ 0 8] 0
• Describe how to conduct a gap analysis for a given resource.. 0] IT] @j 8] 0
• Outline differences in research program formulation between 0] 0 0 8] 0NRM research and traditional agricultural research............................

• Descripe multidisciplinary research concepts. ............ . .... ... . . . .. ., ... ... 0] ~ [I] 8] 0
• Discuss institutionalization of program formulation..... CD [IJ [I] 8] 0
• Identify key parts of a research proposal. ....... . .. ........ CD 0 [}] 8] 0
• Develop a reserach proposal that gives sufficient insight into the OJ ~ [I] 8] IT]research that decision makers can approve and fund. .. ... .............

• Plan actions for future activities in research program ..........."..."........ CD 0 [2] 0 0formulation. .. ............................. " ...............
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• Please list what you consider to be three strengths of the workshop

1.

2.

3.

• Please list what you consider to be three weaknesses of the workshop

1.

2.

3.
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• Suggestions for improvements

Research Program Formulation
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Very Good Good Fair Poor

Accommodation ............ D D D D
Meals ......... , .•....................... D D D D
Lectures ... ....... ... ............ . :J D 0 D
Discussions ........... ....................... .. 0 0 0 0
Papers/Handouts........... ....... ........... D D 0 D
Organization and Management 0 D 0 D
Quality of visual aids. - ........... 0 D 0 [J
Quantity of visual aids ..... D 0 0 D

What additional topics would you have liked included in this activity?

On what other management topics would you like to receive training
in future events?

Please use the space below to write down any additional comments or
suggestions you might have.
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Guidelines to Provide Feedback on the Workshop

1. The Module

Content

• usefulness/relevance
• amount of information

Structure

• sequence duration
• balance between trainers' and trainees' participation

• instruction to trainers
• visual aids

• handouts
• extra readings

• PAPA
• evaluation

2. Process: training techniques and direction

• usefulness/relevance/effectiveness

• group interaction
• clarity of questions/exercises instructions

• opening and closure of the days

3. Trainers', facilitators', and trainees' performance

• presentation/communication skills
• interaction/effective participation
• punctuality/interest/commitment/willingness to facilitate learning/willingness to partici

pate

• other attitudes

4. Logistical support

• organization
• accuracy
• punctuality
• willingness to assist participants
• services provided in general
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5. Workshop environment

• physical (training facilities, training material, hotel facilities in general)
• psychological (personal feelings such as self-motivation, interest, satisfaction, self

achievement)social (development of friendships, relaxed, comfortable among partici
pants, etc.)

6. Workshop results/outputs

• personal and professional assessment
• recommendations

7. General comments

540 Research Program Formulation



Bibliography

Bibliography

Altieri, M.A. 1989. Agroecology: a New Research and Development Paradigm for World Agriculture. Agricul
ture, Ecosystems & Environment, 27, 37-46.

Anderson, J.R. 1976. On formalized opinion of peers in monitoring agricultural research. Review of Marketing
and Agricultural Economics 44, 119-122.

Approaches for Agricultural Development. Kluwer Academic Publishers, Dordrecht, The Netherlands.

Ashby, lA 1990. Evaluating Technology with Farmers, a Handbook. CIAT Publications No. 187 Cali, Colom
bia.

Barth, R.T. and Steck, R. 1979. Interdisciplinary Research Groups: Their Management and Organization, First In
ternational Conference on interdisciplinary Research Groups, Schloss Reisenburg, Federal Republic of Ger
many.

Bawden, R.I. et al. 1984. Systems Thinking and Practices in the Education of Agriculturalists, Agricultural Sys
tems 13 (1984) 205 225.

Ben-David, J. 1971. The Scientist's Role in Society: A Comparative Study. Prentice-Hall; Englewood Cliffs,
New Jersey.

Blume, S. 1990. Interdiscip1inarity in the Social Sciences, The Science Policy Support Group Concept Paper No.
10, London.

Bonte-Friedheim, C.H. and Kassam, A.H. 1994. Challenges to the biophysical and human resource base. In:
Fresco, L.O., Stroosnijder, L., Bouma, J., and van Keulen, H. The Future of the Land: Mobilising and Inte
grating Knowledge for Land Use Options. John Wiley & Sons Ltd.

Bonte-Friedheim, C.H. and Kassam, A.H. 1994. The challenges of the future of the land. In: Fresco, L.O., Stroos
nijder, L., Bouma, J., and van Keulen, H. The Future of the Land: Mobilising and Integrating Knowledge for
Land Use Options. John Wiley & Sons Ltd.

Bradford, L.P. 1976. Making Meetings Work: A guide for leaders and group members. University Associates,
San Diego.

Carter, S.E., Bradley, P.E., Franzel, S. and Lynam, J.K. 1994. Dealing With Spatial Variation in Research for
Natural Resource Management. Mimeograph. TSBF-program, Nairobi, Kenya.

Challenger, B., Charles, S. and Faber, D.C. (eds). 1991. Management of Sectoral Linkages between Environ
ment, Tourism and Agriculture in the Eastern Caribbean States. ECDPM Occasional Paper. ECDPM, Maas
tricht, The Netherlands.

Chambers, R. 1980. Rapid Rural Appraisal. Rationale and Repertoire. IDS Discussion Paper No. 155, IDS Uni
versity of Sussex.

Chubin, D.E.; Porter, AL.; Rossini, FA. 1986. Interdisciplinary Analysis and Research, Theory and Practice of
problem focused Research and Development, Mt. Airy, Maryland, U.S.A.

Cock, J.H. 1979. Biologist and Economists in Bongoland. In: Economics and Design of Small-Farmer Technol
ogy, (edited by: Valdes, A., Scobie, G.M., Dillon, J.L.), Iowa State University Press, Ames, Iowa.

Collion, H-M. 1995. A Trainer's Guide to Program Planning and Priority Setting. The Hague: ISNAR.

Collion, M.H.. Kissi, A. Reed, M. 1992. Trainer's Guide for a Workshop on Long-Term Program Planning, IS
NAR, The Hague, The Netherlands.

Collion, M-H. and Kissi, A 1992. A Research Program Planning Method: Illustration from Faba Bean in Mo
rocco. Discussion Paper No. 92-16. The Hague: ISNAR.

Collion, M-H. and Kissi, A. 1994. Guide d'Elaboration de Programmes et d'Etablissement de Priorites. Research
Management Guidelines 2. The Hague. ISNAR.

Collion, M-H. and Kissi, A Discussion paper 92-96, December 1992.

Research Program Formulation 541



Bibliography

Cosntant, R.B. and Bottomley, A. 1988. Priority Setting in Agricultural Research. Working paper No. 10. The
Hague: ISNAR.

Crosson, P. and Anderson, J. R. 1993. Concerns for Sustainability: Integration of Natural Resource and Environ
mental Issues in the Research Agendas of NARS. ISNAR Research Report no. 4. The Hague: ISNAR.

Deutsche Gesellschaft Flir Technische Zusammenarbeit. 1988. ZOPP. An Introduction to the Method. Eschborn,
Germany: GTZ.

Dosi, G. et al. (eds.) 1988. Technical Change and Economic Theory. Pinter Publishers, London and New York.

EcheverrIa, R.G. 1990. Methods for Diagnosing Research System Constraints. Volume I and II. ISNAR, The
Hague:ISNAR.

Estrada, R.D. 1994. Planteamiento y Resoluci6n de Conflictos en la Cuenca del Rfo Ovejas. Mimeograph, CIAT,
Cali, Colombia.

Eyzaguirre, P.E. 1994. Research on natural resource management: a new beginning or just another agenda item.
In: P. Eyzaguirre. Small is Feasible: Innovative Strategies for Research on Agriculture and Natural Resources
from Small Countries. In preparation, ISNAR.

Gapasin, D. 1993. Research Project Planning and Management. In Monitoring and Evaluating Agricultural Re
search: A Sourcebook, edited by D. Horton et al., Wallingford, UK: CAB International.

Gapasin, D.P. (ed.) 1990. Highlights of a Consultation on Agricultural Research Policy, Organization, and Man
agement for Sustainable Agriculture. Mimeograph, ISNAR.

Goldsworthy, P. and Gapasin, G.P. 1993. Internal Program Review. In Monitoring and Evaluating Agricultural
Research: A Sourcebook, edited by D. Horton et al. Walingford, UK: CAB International.

Goldsworthy, P. and Janssen, W.G. 1994. Management of natural resources and agricultural research in develop
ing countries: new information requirements. In: Proceedings of the Fifth International Congress for Com
puter Technology in Agriculture: Enabling Technologies for Land Use and Resource Management. June 29
to July 5, Churchill College, University of Cambridge, UK.

Goldsworthy, P. and Penning de Vries, F. (eds) (1994). Opportunities, Use and Transfer of Systems Research
Methods in Agriculture to Developing Countries. Kluwer Academic Publishers, Dordrecht, The Netherlands.

GTZ 1987. ZOPP an Introduction to the Method. Eschborn: Deutsch Gesellschaft flir Technische Zusammenar
beitGmbH.

Hildebrand, P.E. 1977. Combining disciplines and rural appraisal: The sondeo approach. In: Agricultural Admini
stration, 8, p. 423-432.

Holtzmann, J.S. 1986. Rapid Reconnaissance Guidelines for Agricultural Marketing and Food System Research
in Developing Countries. MSU International Development papers, No. 30. Dept. of Agricultural Economics.
Michigan State University, East Lansing MI, U.S.A.

ISNAR, 1993. Agenda 21: Issues for National Agricultural Research. ISNAR Briefing paper no. 4. The
Hague:ISNAR.

Janssen, W. 1994. Characteristics ofNRM Research: Institutional and Management Implications. IDRCurrents.
IDRe. Suas, Uppsala, Sweden.

Janssen, W. 1994. Priority Setting as a Practical Tool for Research Management. The Hague: ISNAR.

Janssen, W. 1994. Priority Setting in Agricultural and Natural Resource Management: Following Hamlet's
Dream or MacBeth's plan? The Hague: ISNAR

Janssen, W.G. 1993. Research program planning for natural resource management: from NARS to NARE
MARS. Mimeograph, ISNAR.

Janssen, W.G. and Goldsworthy, P. 1994. Multidisciplinary Research Programs: What, Why and How? Paper
presented at the Tropenbos Workshop on Management ofIntegrated Research Programs, March 21 and 22,
1994. Wageningen, The Netherlands.

King, J. 1990. Managing sustainable development resource accounting: a tool for exploring long term strategies.
In: Journal of the Society for International Development. Vol 4, pp. 131-137.

542 Research Program Formulation



e
)

Bibliography

Kotler, P. 1991. Marketing Management: Analysis, Planning, Implementation and Control. Prentice Hall Interna
tional Editions, Englewood Cliffs, New Jersey, U.S.A.

Levistone, H.A. and Turoff, M. 1975. The Delphi Method: Techniques and Applications. Addison-Wesley Pub
lishing Company, New York.

Librero, A.R., Valmayor, R.V. and Perez, M.L. 1987. Research evaluation systems in agriculture and natural re
sources in the Philippines. Philippine Council for Agriculture, Forestry and Natural Reseources Research and
Development, Los Banos, Philippines.

Lockeretz, W. 1991. Multidisciplinary Research and Sustainable Agriculture, Biological Agriculture and Horti
culture VoI.8, pp 101-122.

Love, A.J. 1991. Internal evaluation: Building organizations from within. Sage, London.

Lundgren, A.L. et el. 1994. Planning and Managing Forestry Research: a self-learning course (module 5). Devel-
oping the Research Program. University of MinnesotaJIUFRO.

MacLean, D. 1989. Research Proposals and Work Plans. ISNAR Staff Note No. 89-52. The Hague: ISNAR.

Mahar, J., Lukas, G.!., YiLi, Hall, S., Moczydlowski, E. 1991. Toxicon 29(1), 53-71.

Mellor, J.W. and Johnston, B.F. 1984. The World Food Equation: Interrelations among Development, Employ
ment and Food Consumption. In: Journal of Economic Literature. Vol. 22, pp. 531-574.

Munasinghe, M. 1993. Environmental Issues and Economic Decisions in Developing Countries. In: World De
velopment, vol. 21, pp. 1729-1748.

Nickel J.L. 1989. Research Management for Development, Open Letter to a new Agricultural research Director,
Inter-American Institute for Cooperation on Agriculture, San Jose, Costa Rica.

Nijkamp, P. 1990. Regional sustainable development and natural resource use. In: Proceedings of the World
Bank Annual Conference on Development Economics 1990. World Bank, Washington D.C.

Penning de Vries, F.W.T., Teng, P.S. and Metselaar, K. (eds) 1993. Systems

Rhoades, R.E., and Booth, R.H. 1982. Farmer-Back-To-Farmer: A Model for Generating Acceptable Agricul
tural Technology. International Potato Center Social Science Department Working Paper 1982-1. Lima:CIP.

Rhoades, R.E., Horton, D.E., Booth, R.H. 1986. Anthropologist, Biological Scientist and Economist: The three
Musketeers or Three Stooges of Farming Systems Research? In social Sciences and Farming Systems Re
search: Methodological Perspectives on Agricultural Development (l.R. Jones & B.I. Wallace, eds.), pp. 21
40. Westview Press; Boulder, Colorado and London.

Rossini, F.A., and Porter, A.L. 1979. Frameworks for Integrating Interdisciplinary research. Research Policy 8:
70-79.

Russel, M.G. (editor), 1982. Enabling Interdisciplinary Research: Perspectives from Agriculture, Forestry, and
Home Economics. Miscellaneous Publication 19, Agricultural Experiment Station, University of Minnesota.

Schubert, B.; Nagel, U.I.; Denning, G.L.; Pingali, P.L. 1991. A Logical Framework for Planning Agricultural Re
search Programs. Los Bafios:IRRI.

Singh, S. 1992. Conduct of workshops. In: Proceedings of the group discussion on management of change in all
India coordinated crop improvement projects, Hyderabad, India, 24-26 February 1992. Indian Council of Ag
ricultural Research, New Delhi.

Springer-Heinze, A. 1994. Addressing Agricultural Sustainability through Research: Planning and Decision Mak
ing Issues at the National Level. Unpublished Phd dissertation, Hohenheim University, Stuttgart, Germany.

Sundquist, W.B.1981. Evaluation of Agricultural Research, Agricultural Experiment Station University of Min
nesota.

Wood, S. and Pardey, P.G. 1993. Agroecological Dimensions of Evaluating and Prioritizing Research from a Re
gional Perspective: Latin America and the Caribbean. ISNAR Discussion paper no. 93-15. ISNAR.

YiLi, Moczyd1owski, E. 1991. J. BioI. Chem.266(23). 15481-15487.

Research Program Formulation 543



A TRAINING MODULE

Research Program Formulation

Annex 1 and 2

AUGUST 1996

•ISnar



ii

Copyright © 1996 by the International Service for National Agricultural Research (ISNAR).
All rights reserved.

ISNAR encourages the fair use of this material. Proper citation is requested.

Research Program Formulation



'e Annex 1:
Support Reference Materials



No. 89-52

April 1989

ISNAR Staff Note

•ISnar

Research Project Proposals and Workplans

by

Diana McLean

INTERNATIONAL SERVICE FOR NATIONAL ADRICULTURAL RESEARCH
Headquarters

Laan van Nieuw Oost Indie 133
2593 BM The Hague

The Netherlands

Correspondence
P.o. Box 93375

2509 AJ The Hague
The Netherlands

Communications
Teiephone: (3170) 349-6100

Telex: 33746
Cable: ISNAR

Telefax: (3170) 381-9677



RESEARCH PROJECT PROPOSALS AND WORKPLANS

Table of contents

Page

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3

Chapter 1: The research proposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Annex 1: Examples of a summary budget 12

Annex 2: Examples of a research proposal fonnat 15

Annex 3: Working group exercise on research proposal process . . . . . . . . . . . . 35

Chapter 2: Preparing a comprehensive workplan 39

Annex 1: Working group exercise on developing workplans . . . . . . . . . . . . . . 49

References 52



Introduction

This Staff Note on research proposals and project workplans is intended as a self-instructional
or training manual to improve research management. It is aimed at lower and middle-level
management, those researchers, team leaders, program leaders, or station chiefs who are
directly responsible for the planning and execution of research. It can be used alone or in
conjunction with ISNAR working papers on the logical framework in research planning and
evaluation (No. 12), project management techniques for performance monitoring (No. 13),
and monitoring and evaluation in the management of agricultural research (No. 14).

Improving research management has become a topic of increasing interest in national
agricultural research systems. People at different levels of management, from researchers to
policymakers, have a direct and interrelated impact on the research system, and each must
adhere to accepted standards of improved management to influence the system as a whole.
In the prevailing climate of zero growth and even declining real growth of national budgetary
allocations to research, research management has become all the more crucial. This paper
supports a project management approach to research, based upon "management by
objectives. "

Management by objectives (MBO) was a term used by Peter Drucker in 1954 in his book
The Practice of Management to describe a somewhat formal approach to planning. The term
MBa and the approaches described may vary. Some organizations view it primarily as a
strategic planning device, others view it as a device to provide a work environment which
brings out the best in subordinate staff, allowing for creativity and initiative in the workplace.
The key to MBO is that it is participatory among different levels of management. Goals are
established jointly by managers and subordinates, and clearly defmed and measurable
objectives are determined for each employee, including managers. Each manager's objectives
must also contribute to those of higher management and of the organization as a whole.
These objectives are used to both plan work and to monitor progress.

By participating in the definition of goals and objectives at levels above their own, employees
gain a better understanding of the greater objectives of the organization, and how their
specific objectives relate to them. In this way MBa seeks to achieve efficient operation of
the total organization through the efficient operation and integration of its parts.

There are common elements of all MBa systems. At every organizational level , commitment
to organizational objectives and to the MBO process is required for it to be effective.
Managers must meet with subordinates to set objectives and to review progress toward these
objectives. Effective planning usually starts with the setting of preliminary goals by top
management. In a national agricultural research system, this might be the priorities set by
a national research council. Goals must be stated in specific, measurable terms. In this way,
research managers and researchers know what they are expected to accomplish, and they can
see how their own work contributes to greater organizational objectives.

In an effective MBO program, each manager and subordinate has clearly defmed job
responsibilities and objectives. These objectives should be determined jointly by the
individual and the supervisor. In such joint consultations, realistic objectives are set, based
on the perceived strengths and limitations of the employee, and the practical constraints under
which employees must operate. In research, where people often work in teams and share
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responsibility for output, gaining agreement on individual responsibilities and objectives •
beforehand can be especially important.

Once objectives have been agreed, the individual or team has discretion in choosing the
means for achieving the objectives. This is especially important in research, where the
managers or individuals closest to the work defme the experimental approach, adhering, of
course, to accepted scientific standards. This decentralized autonomy permits entrepreneurial
researchers to take the risks often associated with revolutionary research. It also encourages
researchers and teams to thoroughly think through the approach to be taken against possible
alternatives, in contrast to the level of analysis which would go into a prescribed
experimental program.

In MBa, managers and subordinates jointly review progress toward the objectives. The
review is based on measurable performance rather than on subjective criteria. In research
projects, this takes the form of performance monitoring, with a more in-depth evaluation of
ongoing research occurring periodically, often on an annual basis. Feedback from monitoring
and evaluation is used to adjust objectives or targets, and gives valuable information to
subsequent planning exercises. Studies have shown that there is a relationship between the
specificity and timeliness of feedback and the degree of improvement.

In summary, there are major advantages attributed to MBa. Planning is improved when
managers establish goals and target objectives, and evaluation is more equitable when focused
on specific accomplishments. Communication is improved between managers and
subordinates, and individuals know what is expected of them. They also become more aware
of organizational goals, and, through evaluations, their contribution toward them.

MBa does not, of course, solve all of management's problems. MBa may require some
changes in organizational structure, authority patterns, and control procedures. In addition,
staff time and resources are required to properly plan and monitor projects. Performance
monitoring and evaluation can also be viewed as a control exercise, instead of a positive
management device. A manager's behavior may also cause problems. Managers must develop
good communication skills with subordinate staff, and often a more collaborative and less
directive style.

Also, research is uncertain in its timing and outputs, often making objectives difficult to
predict, quantify, or measure. The reaction to this difficult task is often a reluctance on the
part of researchers to even try to define expected outputs. Tying performance evaluation and
compensation to the achievement of objectives may also be counterproductive if it
discourages innovation. A commitment to innovation, especially in research, must be
encouraged.

This paper offers "how-to" advice on the preparation of research project proposals and work
plans, as a necessary element of managing by objectives. It is necessary here to defme the
terms "program" and "project," since they have different meanings in different research
organizations. Program refers to coordinated research activities whose combined scientific
output addresses national research objectives. Programs are long-term and somewhat
continuous, and are composed, in some cases, of sub-programs, and of projects. Project
addresses specific research problems, with explicitly defmed timeframes, resources, and
targets. Each project, in turn, comprises a number of specific operations or experiments.
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As stated earlier, this paper can be used in conjunction with other ISNAR working papers.
Working Paper No. 12, The Logical Framework in Research Planning and Evaluation,
describes the logical framework analysis; it is not an essential technique but is a highly
effective means of research project planning. It places the project in its larger framework of
objectives, within the program and in the national research system. It serves as a useful tool
for defining inputs, time tables, assumptions for success, outputs, and indicators for
monitoring and evaluating performance.

This working paper covers project proposals, the fundamental fIrst step to research project
approval. A comprehensive prototype example is included for those research systems
considering changing current procedures. The paper goes one step further in describing
comprehensive project work planning, the more detailed operational plan in which
researchers think through the chronological execution of a research activity. While taking
precautions not to become overly bureaucratic, research organizations can improve research
implementation through more thoughtful planning. For less-experienced researchers, this
detailed work plan can be reviewed and discussed by more senior colleagues, thus avoiding
pitfalls in research execution. This chapter also describes developing budgets as part of the
work planning exercise.

Working Paper No. 13, Project Management Techniques for Performance Monitoring,
describes project management techniques which can be useful in performance monitoring,
the tracking of inputs and outputs. These include simple techniques of checklists, bar charts,
and milestone charts, and the more complex critical path network. Advantages and
disadvantages of each technique are discussed.

Working Paper No. 14, Monitoring and Evaluation in the Management of Agricultural
Research, deals with performance monitoring and the evaluation of research projects.
Because different types of evaluation are prevalent in research organizations, and because
some of the terminology can be confusing, and introduction to terms and concepts precedes
the more specific discussion of project level research evaluation.

The author has attempted to be as succinct as possible, realizing that researchers and research
managers are busy people who only need some practical techniques. Depending upon your
experience and the larger research management environment you are working in, you will
undoubtedly pick and choose from among these techniques the most appropriate to your
situation. The techniques are aimed to improve your research, not to make research
management an end in itself.
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CHAPTER 1

THE RESEARCH PROPOSAL

Preparing the research proposal is the single most important process in research project
management. The subsequent actions of implementation, monitoring, and evaluation are
effective only to the extent that research was properly planned. The research proposal is the
statement of justification for the objectives, methods, resources, and management of the
project. It is the first document in the life of a research project. It pulls together project
purposes, plans, and budgets.

The research proposal operates at the project level within dermed programs. Proposals are
prepared by the project leader in close consultation with the researchers and technicians
involved. In those cases where a project is a complex of sub-projects or operations, the
primary development of the component proposals is the responsibility of the researchers most
directly involved.

The standard successful research proposal process entails three basic steps prior to
implementation:

1. The preparation and submission of the proposal

2. Peer review

3. The approval and commitment of resources

Often the peer reviewers suggest adjustments to the project objectives, methods and
techniques, and resource budgets. These are incorporated into a modified proposa1. Peer
reviews are most often conducted by people who are collegial to the proposal writers, though
reviewers may have more of a supervisory or expert role if the scientist is inexperienced. In
principle, peer review is a constructive process which improves research proposals. In
practice, this is not always the case. Some institutes use external peer reviewers to maintain
more objectivity, to eliminate competitiveness among researchers, or to ensure that certain
specializations are covered. More discussion of peer review can be found in ISNAR Working
Paper No. 14, Monitoring and Evaluation in the Management of Agricultural Research.

When projects are approved and before funds are allocated, most research organizations rank
the approved projects by priority, in case total funding does not permit the implementation
of all projects. This ensures that the most essential research projects - those addressing the
most pressing development problems - receive adequate funding. Where this does not occur,
unexpected national budget cuts can severely curtail ongoing activities if cuts are taken
"across the board" and not through project elimination. Priority ranking also permits
researchers and project leaders to anticipate alternative uses of their time should their project
be ranked low and a likely candidate for termination.

There are standards generally accepted in the scientific community of what a well-written
research proposal should contain. The degree of detail required and the format may vary
somewhat from one research organization to another. In general, a research proposal should
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include an abstract and a full discussion of the following:

1. Project goals, rationale, objectives, and outputs

2. Methods and techniques

3. Breakdown of operations

4. Resources needed

5. Time and cost schedules

6. Monitoring and evaluation techniques to be employed

Unfortunately, the section discussing monitoring and evaluation techniques to be employed
is often omitted. This omission can seriously effect the quality of later project evaluation.

Describing the project: goals, rationale, objectives, and outputs

In the introduction, we discussed the importance of identifying and clearly defIning projects
and their objectives. Choosing a research project from among the many alternatives is
ultimately based on the experience of researchers and program leadership. When choosing
a project they must consider the following:

1. The contribution of the project to program objectives

2. Scientific merit, including complementarity with other projects in the program

3. The opportunity for success and potential impact

4. The likelihood of total resources being available

5. The extremely important assessment of whether the scientific staff are capable of
conducting the work proposed

Most of these considerations are discussed in ISNAR Working Paper No. 12 on the logical
framework, which can be a valuable tool in the decision-making process. This helps to assure
that research projects respond to development objectives.

The section of the proposal describing the project goals, rationale, objectives, and outputs
should be complete and concisely written. It should include a brief technical description of
the project and some background. The importance of the specific topic to national research
objectives should be discussed, identifying the beneficiaries of the project as much as
possible. Where important, a statement about environmental impact should be made.

In addition, a discussion of scientific antecedents should be developed, including the present
status of scientific knowledge on the subject, with explicit references to earlier or ongoing
work. This is important to demonstrate the researchers' familiarity with the scientific
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literature in the field. Some research organizations also require a summarized bibliography. •

Whether or not it is required in the written proposal, the project leader should be prepared
to discuss the alternatives from which the project was chosen, the logic behind the decision,
and alternative approaches to achieving the research objectives proposed. This last point gives
an indication to management about whether other levels of effort (and cost) could achieve
some of the objectives of the project should budgets be more limited than those requested in
the original proposal. In addition, the project leader should be able to discuss the scope and
limitations of the research proposed, so that expectations of output will be realistic.

The defmed research results or outputs and their relation to the objectives of the project are
extremely important. Specific objectives should be expressed in verifiable terms, for
example, using words like "identify" rather than "study." The outputs should be defmed in
quantitative terms, and in a precise-as-possible timeframe. Realizing that research is an
uncertain and unpredictable process, nonetheless, the project manager should have a grasp
of results that are reasonable to expect in a given period of time. It is on the basis of these
that the project will ultimately be evaluated. Whether or not a structural approach, such as
the logical framework, is used in determining outputs, consideration must be given to the
assumptions which are made in their regard. If achieving the project outputs are dependent
upon some extraneous factors, these should be clearly spelled out.

Another important point to consider is the role of beneficiaries in the research itself.
Especially in applied and adaptive research, the relevance of the activity and the interest
shown in results are often directly related to the amount of involvement farmers have had in
the planning, testing, and evaluation of research. While not required in many national
research proposals, it should be considered for inclusion.

Describing methods and techniques

The second section in the research proposal is a description of the methods and techniques
to be used. This should be written for a technical audience, making "shorthand" references
to standard techniques and apparatus. This section includes a brief discussion of previous
experimentation, and the relationship of this project and its approach to other ongoing or
planned experimentation.

The hypothesis to be tested should be clearly stated. A valid hypothesis is often presented
as an objective and deniable statement, for example, "the purpose of the experiment is to
determine whether there are local varieties of maize which are resistant to Striga parasitism. "
The methods to be used should be fully described in detail and in technical terms, including
where appropriate field plot designs or clinical trials. Special reference should be made in
this section to the equipment and supplies required which may not be currently or readily
available in the country The analytic approaches to be taken and any special support which
will be needed (such as in biometrics) should be clearly stated.

Breaking down the project into operations

This section is derived from the research project work plan, which is discussed extensively
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in the following paper. Briefly, the proposal should reference the workplan, which mayor
may not be required for submitting a proposal for approval. The breakdown of the research
project into operations and operations into activities are the first steps in determining resource
schedules for personnel, time, and costs. This section of the proposal may simply be a
paragraph summary of the management units described in the work plan. It may also identify
project "milestones," those activities within operations which indicate significant progress
toward planned objectives.

Describing total resources needed

The research proposal then includes a summary of resources to be used in the project. This
information is developed during the research work planning process. The detail required
depends upon the organization to whom the proposal is submitted. In general, this section
indicates the following:

1. The time required (in person-months) of scientific and technical staff, and sometimes
of administrative and support staff

2. Technical assistance, long and short term

3. The facilities and equipment to be used, including transport

4. Supplies, labor, and other materials

5. Operating costs

6. Training requirements

7. Information requirements

Also included should be a discussion of foreign exchange requirements and an indication of
where specialized assistance, equipment, or training can be obtained.

Preparing time and cost schedules

This section of the research project proposal details the time and cost required to conduct the
research proposed. The schedules are based on the research project work plan, discussed in
the next chapter. The work planning process devises these estimates of time and cost by the
previously defmed activities.

The time and cost schedules are summarized in the research project proposal. The milestones
of the project are given a time estimate of completion; this allows for periodic monitoring
by program management.

The project budget, which is often presented by quarterly disbursement, can also be
monitored to alert management of cost overruns. You can refer to Annex 1 for two examples
of a summarized project budget. The summarized time and cost schedules, therefore achieve
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the following:

1. Indicate the level of planning that went into the proposal

2. Allow management to judge whether or not the time and cost of the project seem
reasonable

3. Provide the means to monitor project progress and expenditure

Monitoring and evaluation techniques to be employed

The fmal section of the research proposal should include a brief summary of the management
techniques to be used to monitor and evaluate the project. It specifies the reporting
requirements as follows:

1. The frequency, whether on a monthly, quarterly, annual, or fmal basis

2. The responsible parties

3. The recipients

4. The analysis to be included

The milestones to be used as primary indicators are defined for monitoring purposes and the
means of measuring proposed outputs are identified for evaluation purposes.

In summary, we cannot stress enough the importance of planning and preparing a thoughtful
research proposal. In the resource-constrained environments of today's research systems,
thorough planning is necessary to ensure that research projects are as efficient and effective
as possible. The extra effort made in planning and preparing good research proposals is one
of the best investments you can make to ensure that your proposal is accepted and to ensure
that the advance planning necessary to manage it well has been carried out.

As a final comment, one of the international research foundations has cited the following as
the most frequent causes for rejection of proposals:

The research proposed does not respond to priority concerns of the organization, such
as national research objectives.

The proposal does not clearly state the hypothesis or question to be investigated.
There must be implicit in the proposal an answer to the question, "What is the
problem, and how does this proposal address it?"

The proposal does not contain the detail necessary on the methods and materials to
be used for each proposed operation.

The proposal does not adequately indicate previous experience or sufficient familiarity
of the principal investigator with the proposed research topic, particularly familiarity
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with the literature on the subject.

Three annexes are attached to this chapter which describe sample budgets for research
proposals (Annex 1), provide an example of a research proposal format currently in use in
a national research system (Annex 2), and introduce a working group exercise which focuses
on analyzing and suggesting improvements on the research proposal process in national
training courses (Annex 3). A bibliography is also attached.

In the following chapter, we will discuss the preparation of the research project workplan,
from which the proposal is written. In some research organizations only estimates, and not
the level of detail of a full workplan, are required for project proposals; however, once
approved the project leader may be required to supply these precise workplans, including
budgets. Since good research proposals are based on researchable ideas with a high likelihood
of receiving funding, and since they are more accurate if the estimates used in the proposal
are based on real calculations, the effort required to develop the workplan is best done in
advance. Should the allocated funds be less than what was asked for, revising the workplan
should not be too difficult.
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Annex 1: Examples of a Summary Budget

The following infonnation is often incorporated into the summary budget of a research
proposal. The actual line items used and the format will vary from one country to the next,
depending upon the national accounting system used. Below you will find an indication of
what is to be included, and two versions of a summary budget table. Each year's summary
is compiled by synthesizing the activity budgets developed in the workplan. The total project
budget would be a synthesis of the annual budgets.

Personnel

Salaries

For all categories of personnel, including researchers, technicians, administrative and
other support staff. This includes an indication of the proportion of their time to be
spent on the project. Casual or field labor are not included in the salaries section, but
below as a research expense.

Fringe Benefits

Fringe benefits (such as social insurance, medical insurance, unemployment
insurance, vacation time, etc.) required by local law. Indicate the cost and the basis
for calculation.

Consultants

Consultants are short-term advisors who assist with research, generally in areas where
the permanent staff lack specific expertise. For consultancies, provide a short
description of the work to be performed, proposed candidates (if known), the number
of days required, and the estimated total cost.

For travel within the country, provide estimated numbers of trips, and the estimated
cost. Vehicle operations are not included here but are incorporated as an operating
cost.

International travel

Identify the traveler, purpose of travels destination, duration of travel, and estimated
cost of fare and subsistence.

Materials and Services

Training courses

Indicate the purpose of training, the proposed location and duration, and the estimated
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cost. A distinction should be made between long-term and short-term training. In
some governments long-term degree training comes out of an investment budget.

Operating Costs for Research

Materials and services needed for research are to be included here. Provide a list of
items needed and the estimated cost for each. Examples of items that might appear
in this category are:

Expendable supplies (items that usually have a useful life of less than I year).
These need not be itemized.
Casual, contract, or field labor
Information services, reference materials
Computer services
Vehicle operation and maintenance
Equipment maintenance and insurance
Land, equipment, or vehicle rental
Publication costs of research papers
Overhead charges, where required by institutional regulations (state the
method of calculation)

Equipment

If it is necessary to purchase new equipment, list type of equipment, its specific
function in the proposed research, the proposed source ifknown, and the approximate
cost of each item, inclUding shipping charges. If possible include the catalog name
and model number.
Because model numbers change frequently, also include the following types of
information about each item in the event another model must be substituted for the
one requested. If catalog information is not available, include the following
descriptive information in the proposal for each equipment items:

basic description of item needed
description of any optional extras needed
describe any size requirements for the item
local companies that can provide service for specific brands or models, if
available
full details of electrical requirements including voltage and cycles

An example of such a description for a flow hood might read as follows:

"Four-foot, free-standing, horizontal laminar flow hood for aseptic transfer of
rhizobia (no protection for workers necessary), UV lamp required to maintain sterile
conditions. 220 Volts, 30 cycles per second".

This information will enable staff to check that adequate funds are provided for purchase and
shipment of the items, and to make the purchase promptly upon proposal approval and funds
allocation. Every attempt should be made to use existing equipment, to either share its use
among projects or transfer equipment when no longer in use to a new project.
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Sample Budget Formats: The summary budget for the project is made by combining the
detailed yearly budgets. Below we indicate two examples of budget formats being used by
well-known scientific foundations:

FORMAT 1: SUMMARY PROJECT BUDGET

Year 1

Personnel
Salaries
Fringe benefits
Consultants

Travel
Local
International

Materials and Services
Training
Operating Costs for Research

Year 2 Year 3 Year 4 Tdal

Equipment
Purchased locally
Purchased inter

TOTAL

nationally

FORMAT 2: SUMMARY PROJECT BUDGET

Personal emoluments
Major equipment
Expendable Supplies
Traveling
Subsistence
Data Analysis
Publications
Other expenditures

TOTAL

Year 1 Year 2
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Annex 2: Example of a Research Proposal Format

The budget example in Annex 1 (format 2) was developed using the worksheets from the
attached research grant application form, an example of one currently in use in another
organization. It is included here as one example of a format for a research proposal. The
format adopted and the details required will, of course, vary with each particular research
system. The specific techniques used for developing a project proposal - the comprehensive
workplan - are dealt with in more detail in the following section.

Deciding upon the proper research proposal format in a research organization has great
implications. It defines the extent to which project managers address certain questions of
efficiency and effectiveness, the degree to which planning must be done in advance of project
approval, and the workload imparted on researchers to secure funds. Obviously, a balance
is important to maintain. Annex 3 describes a working group exercise for use in a training
program; the objective of the exercise is to think of appropriate ways to improve the existing
research proposal process in your organization.
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National Council for Science and Technology

FOR OFFICIAL USE ONLY

1. Received by NCST on: _
2. FileNo.:....,....- _
3.Classification: _

FORM NCST SA: APPLICATION FORM FOR A RESEARCH GRANT
(I'o be completed in Triplicate)

Note:
Applicants are advised to read Part I and II of this form comprehensively before attempting to complete it.

PART I

1. Principal Investigator/Researcher

Surname

Other names

Nationality

Postal address

Telephone number

2. Institution where working

Name

Postal address

Telephone number
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3.

4.

Employment status

Present post:

State whether you are on probation, contract, or permanent terms:

If on contract terms, what date does your contract expire?

Scientific field of specialization:

Academic and professional qualifications:

Will there be any senior researchers working with you on this project?
Yes/No

If Yes, please list their names and addresses and attach their full curriculum
vitae.
Name Address Signature Date
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5. Have you submitted other projects to the National Council for Science and
Technology for funding?

If yes, please state their title and reference number of the project and, where
a decision has been made, please indicate the decision of the NeST.

6. Title of the present project:

7. 1. Duration of the project:

2. Expected commencement date of the project:

3. Is this research project expected to lead to an award for a higher degree?

If yes, give details and attach official evidence from the universitylinstitution
where you are registered.
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8. Objective(s) of the project (list in summary form).
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9. Project summary presentation-brief comprehensive description of project,
including methods to be used:
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10.

11.

State whether to the best of your knowledge similar work has been done
elsewhere and results (if known to you) and what further contribution the
project is expected to make.

Budget summary of assistance requested from the NeST

ITEM

1. Personal emoluments

2. Major equipment

3. Expendable supplies

4. Travelling

5. Subsistence

6. Data analysis

7. Publications

8. Other expenditures

TOTAL

1st YEAR

Page 21

2nd YEAR 3rd YEAR TOTAL



12. BUDGET DETAILS

Note
The budget should be fully justified in the proposal and it should be
developed from the activities which will be carried out in connection with
this project. Personal emoluments should exclude salaries of grantee or any
other researchers who are already employed by or with the grantee. All the
budget should be presented in and should exclude expected supplementary
sources other than NCST. For supplementary support from sources other
than NCST, see items 12.11 (b) and 13.1 to 13.5.

•

1. Personal
emoluments

(in )

a. Research
assistants
(specify
category of
research
assistants)

(a)

(b)

(c)

(d)

b. Casuals or
Labourers

Sub-Total

Total
Man

Months

Salary
per

month
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12. 2. Major Cost Year Year Year
equipments Quantity per I 2 3 Total
(list below) item costs costs costs Costs

Sub-Total

12. 3. Cost Year Year Year
Expandable Quantity per I 2 3 Total

Supplies item costs costs costs Costs

1. Chemicals
(List below)

Sub-total
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12. 3. Expandable Cost Year Year Year
Supplies Quantity per 1 2 3 Total

(continued) item costs costs costs Costs

2. Glassware
(List below)

Sub-Total

3. Other
expandable
supplies
(Specify and list
below)

Sub-total
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12. 4. Travelling Year Year 1 Year 2 Year 3 Total
Costs Costs Costs Costs

From/To No. of No. of Costs No. of Costs No. of Costs Total
KIn. trips trips trips Costs

Sub-Total

Page 25



12. 5. Subsistence & No. Subsistence Year Year Year
accommodation (list of rate 1 2 3 Total
places to be visited) days per day costs costs costs Costs

Sub-total

12. 6. Year Year Year
Data analysis! Description 1 2 3 Total
Computer costs costs costs costs Costs

Sub-total
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12. 7. Year Year Year
Publication 1 2 3 Total

costs costs costs Costs

Sub-total

12. B. Cost Year Year Year
Other Quantity per 1 2 3 Total

expenditures item costs costs costs Costs

Sub-Total

12. 9 GRAND
TOTAL
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12. 10. Estimated total cost of the research project is

12. 11. a) Total amount of assistance requested from NCST in (item 12.9)

b) Other costs to be provided from sources other than NCST details of which
are given in items 13.1 - 13.5 below

Total cost of research project.

13. 1. Support/collaboration from elsewhere

Give particulars of available or/and expected support from your institution or
any other institution, e.g., fmance, equipments, etc.

13. 2. Is this project being sponsored by any other organization. If yes, give details,
including level of fmances, equipments, and other items to be provided by
the sponsor.
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13. 3. Has this project been sponsored in the past by other institutions? Yes/No

If so give details:

13. 4. Has the project been submitted to another organization for the purpose of
soliciting funds?

If yes give details:

13. 5. Indicate details of other form of collaboration from other persons or
institutions which is not covered in part 13.1 - 13.4 above.
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14. Names and addresses of three competent referees in connection with this
application:

1. Name:

Postal address:

Signature of referee:

Date:

14. 2. Name:

Postal address:

Signature of referee:

Date:

14. 3. Name:

Postal address:

Signature of referee:

Date:
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15. Declaration by the principal investigator/researcher

I declare that the information supplied above by me is to the best of my
knowledge true and accurate and that I have read the notes in Part II of this
application form:

Signature:

Name:

Date:

16. Comments by immediate superior of the applicant on the applicant's ability to
undertake research in respect of which NCST assistance is sought.

Signature:

Name:

Institution and address:
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17. 1 Department coordinating or accommodating the project:

Name of department and address

17. 2. Declaration by Head of Department (where applicable)

I confirm that I have read this application and that:

(a) the equipments and facilities requested for in this application are
necessary and not available in the department.

(b) terms of employment of the applicant are as indicated in Part I
section 3.

(c) the application has got the support of the department and that if the
applicant is allocated a grant, the research work will be
accommodated in the department.

Head of Department/Institution

Signature:

Name:

Institution:

Date:

Page 32

•

d '2...,7.')
1/"



18. 1. Public institution responsible for the administration of the funds for this
project:

Name:

Declaration by the officer responsible for the administration of the NeST
grant.

I confIrm that if the grant is approved for this research project, it will be
administered by the

(Name of the institution):

Signature:

Name:

Title:

Institution and address:

Date:
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PARTll

Notes to be read before completing the application forms

1. The fonDS should be completed in black ink and all accompanying papers should be in A4 size
papers i.e. the size of this application form.

2. The completed fonDS must be accompanied by three copies of a full project proposal which
should include:

(a) Background and Literature review

(b) Objectives

(c) Theories behind the research project

(d) Methods to be used

(e) Envisaged use of the results

(f) Questionnaires to be used (if any)

(g) A full justification for the budget

3. Full Curriculum Vitae of all the applicants should be attached.

4. It is important to make sure that items are neither seriously undercosted nor overcosted.

5. No grant will be made for a project similar to work already being undertaken at any of the
publicly supported establishments. Similarly, grants will not be made for equipment of facilities
which are available in the institution where the applicant is working or where they can be made
accessible to the applicant. unless there is a proven need for additional equipment and facilities.

6. An applicant who receives a grant will be required to undertake to submit full six-monthly and
final reports on the progress of work to which the grant relates.

7. Results of a research project supported by an NCST grant will not be published or disposed of
in any manner without the prior consent of the Council. In addition. equipment and facilities
funded by NCST Research Grants will remain property of the Council.

8. Project proposals should be submitted at least six months before the effective date of starting the
project.

9. Expenditures incurred before the effective date of the grant may not be charged to the grant

10. To avoid delays or possible rejection of the proposal, it is important to note that the application
forms and the full project proposal should not be treated as substitutes: For example Forms
completed by simply saying "See attached proposal" or vice versa will not be accepted. Also
forms which are not completed fully will not be accepted.

11. The application or any request for further information should be addressed to:

The Secretary.
National Council for Science and Technology.
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Annex 3: Working Group Exercise on Research Proposal Process

Purpose

The purpose of this exercise is to not only review the material we have just covered, but
more significantly, to adapt it for application in your own research organization. The object
of the exercise is to strengthen and improve upon the project proposal process you currently
have. Primary consideration should be given to striking a balance between exhaustive
preparation of a document (perhaps too detailed and bureaucratic), and the development of
a research proposal which gives sufficient insight into the research that decision-makers can
approve and fund it.

Participants

The optimal size of the working group is 5 to 7 people. A mix of research managers - those
who accept and referee proposals, and of project leaders - those who prepare the proposals
- would be ideal.

Procedure

Each member of the group should first read over this instruction sheet and think about the
lists of questions provided as a guide to the group. Someone should be chosen to chair the
group and someone to serve as rapporteur. The rapporteur will be asked to summarize the
group's conclusions for the plenary.

Discussion should focus on the existing research proposal process in your organization,
looking at it from the perspectives of both management and researchers. The group should
try to confme the discussion as much as possible to the content of the proposal and not the
details of how to derive the information in the workplanning process. This will be dealt with
in another working group.

General points to consider:

1. Are written project proposals used in your organization? If not, what alternative
process is used to approve and fund research?

2. Is there one proposal for each project? For each operation? (Note: there may be a
need to clarify terminology between what has been presented in this text and what is
used in your organization; definitions of programs, projects, operations, etc. vary in
different organizations.)

3. Who is responsible for writing the proposal? Who participates? Are administrative
staff actively involved?

4. What information is available to researchers before conceiving of proposals? Are
development goals, research objectives, and program objectives clearly spelled out?
Commonly understood among researchers? And precise enough to make them
operational?
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5. Is the content and detail of the proposals standardized throughout the organization?
Is discipline maintained to assure that all writers comply? •

6. Who reviews the proposal? Is peer review used? Are they internal or external
reviewers? How successful is the peer review process? What specific complaints do
you have? Are other review mechanisms used? Are decisions taken by consensus? By
democratic participation? autocratically? Is everyone in the working group fully
infonned about how these decisions are made?

7. How timely and responsive is management in approving proposals and gIvmg
feedback to researchers about them? Is this feedback constructive or critical? What
proportion of proposals submitted are actually approved and funded?

8. Once approved, are the proposals priority ranked? By whom?

9. Once approved and/or ranked, are funds generally allocated and assured in the
amounts requested? Do researchers perceive that they must overestimate the budget
in order to receive what is really needed?

10. How do staff feel about the proposal process? The group should try to get points of
view from both management and researchers. Is it deemed sufficient by both groups?
Is it too time-consuming to prepare? To review? Is the quality of proposals sufficient
to review them objectively and comparatively?

11. What specific recommendations can the group make for improving upon the research
proposal process in these more functional terms?

Specific considerations:

1. In the process being used in your organization, which of the elements
of research proposals discussed earlier are required?

a. Project description: goals, rationale, objectives, and outputs:

a brief technical description and background
importance to national development goals
identified beneficiaries
a statement about environmental impact
a discussion of scientific antecedents including status of scientific
knowledge on the subject with references to earlier or ongoing work
a summarized bibliography
alternatives from which project was chosen
scope and limitations of the research proposed
defined research outputs and relation to objectives, expressed in
verifiable, quantitative tenns
precise as possible timeframe
extraneous factors affecting results
role of beneficiaries in the research itself
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b. Approaches and methods:

description of the approaches and methods to be used
written for a technical audience, making shorthand references to
standard techniques and apparatus
a brief discussion of previous experimentation
relationship of project and approach to other ongoing or planned
experimentation
the hypothesis to be tested clearly stated
methods to be used fully described in detail and in technical terms,
including, where appropriate, field plot designs, etc.
special reference to equipment and supplies required not currently or
readily available
analytic approaches and special support needed (e.g., biometrics)

c. Breakdown of operations:

derived from research project work plan
work plan mayor may not have to be attached
breakdown of the research project into operations/activities
determining resource schedules for personnel, time, and costs
identifies project "milestones" or deliverables

d. Resources needed:

summary of resources to be used in the project
information developed during the research work plan process
indication of time required (in person-months) of scientific, technical,
administrative, and support staff
specification of technical assistance, long and short term
specification of facilities and equipment to be used, including transport
specification of supplies, labor, and other material
specification of operating costs
specification of training requirements
indication of information requirements
a discussion of foreign exchange requirements
indication of where specialized assistance, equipment, or training can
be obtained

e. Time and cost schedules:

estimates the time and cost required based on the research project work
plan
time estimate of completion of project milestones
budget, often presented by monthly or quarterly disbursement

f. Monitoring and evaluation techniques to be employed:

brief summary of techniques of project monitoring and evaluation
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specification of frequency of reporting, whether on a monthly,
quarterly, annual, or fmal basis
specification of the responsible parties
specification of report recipients
specification of analysis to be included.
milestones to be used as primary indicators
definitions of means of measuring outputs for evaluation purposes

2. Which elements mentioned above does the group consider necessary to include?
desirable, but optional? superfluous?

3. What elements should be included which have been left out?

4. What specific recommendations can the group make to improve the content of
research proposals in your organization?

After considering these various aspects of the research proposal process, the group will
summarize their recommendations, both general and specific, for a 20-minute plenary
presentation. The group rapporteurs are requested to make a written summary of their
recommendations for the course organizers.
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CHAPTER 2

PREPARING A COMPREHENSIVE WORKPLAN

The objective of this chapter is to ensure that researchers can prepare a comprehensive work
plan for a research project. A well-prepared work plan describes all the activities necessary
to carry out a project and includes a corresponding schedule and budget. It dermes the
specific products (outputs) expected from the project. It specifies operations, the internal
management units of the project, and describes when, where, and how each activity within
each operation is to be accomplished, who will manage them, and what resources are
required. The level of work plan detail required by research organizations varies. Each
organization must determine procedures which provide the needed information without over
burdening researchers.

A work plan can be broken down into the following elements:

1. A brief project description, including program title, program leader, project leader,
a statement of objectives, and expected outputs

2. A manpower assessment, detailing the researchers, technicians, and support staff
required during the activity in person months

3. A resource list, describing equipment and supplies needed

4. A budget, broken down into monthly or quarterly disbursements

5. A schedule, which identifies critical milestones to project implementation

There are five distinct tasks involved in the preparation of a comprehensive project work
plan. They are described below:

Task 1. Derme Project Outputs (in relation to the goal and objectives)

To achieve the purpose of a research project, it is necessary to produce a set of distinct
project outputs. These outputs may be fmal (e.g., the development of a variety with certain
characteristics) or intermediary (e.g., the preliminary screening of introductions from
international breeding programs).

Example:

Goal: To improve maize yields through the control of Striga infestations.

Objectives: (1) To identify improved open-pollinated, composite, and hybrid maize
varieties which are Striga resistant. (2) To identify cultural practices which reduce the
incidence of Striga parasitism on maize. (3) To identify effective and Striga-specific
herbicides with low residual toxicity.

Outputs: To attain the first objective, by year 3 the project expects to have identified
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at least 2 hybrid, 2 composite and 4 open pollinated varieties which are (a) resistant •
to Striga, (b) high yielding (2-4 t/ha under improved management), and (c) adaptable
to the most heavily infested regions, and which have (d) acceptable milling quality.

To attain the second objective, by year 5 the project expects (a) to have identified 3
potentially Striga-antagonistic crops, and (b) to have identified cultural practices
which significantly reduce Striga effects on maize.

To attain the third objective, by year 3 the project expects (a) to have identified an
effective herbicide by comparing four marketed chemicals on both Striga and on crops
associated with maize, and (b) to propose appropriateness of the technology.

Task 2. Break Down the Work Into Activities and Assign Responsibilities

After defining the desired project outputs, the next task is to break down the work into the
activities necessary to achieve the various intennediary and final outputs of the project. In
this example, the three objectives are distinctly different enough to require leadership from
researchers with different areas of specialization, in this case, breeders, agronomists, and
weed scientists, respectively. This does not imply that the "Striga group" is not working
jointly on the experiments involved; it simply indicates a need for primary focus and
management by researchers with certain skills for different manageable units of the project.
These distinctly different management units are called "operations."

An activity is defined as the most elementary research action perfonned within an operation,
and the smallest practical unit on which estimations of costs and personnel time are made.
The process begins with a logical breakdown of discrete and manageable activities within
operations, and a definition of individual responsibility over assigned tasks. Assigning staff
to tasks is the first step to ensuring that everyone has a clear understanding of roles and
responsibilities - a fundamental premise of good project and personnel management. Once
it has been determined, the work breakdown becomes the basis for scheduling, monitoring,
and controlling the project.

It should be noted that the terms programs, projects, operations, and activities are used in
different research organizations to mean different things. It is also true that when speaking
of program leaders, project leaders, and operations-level management, we are often talking
about the same individuals, responsible at different management levels. This is particularly
so in small research organizations. What is important to consider in this discussion is not the
specific terminology used but rather the functional responsibilities described by the terms.
If the tenns "operations" and "activities" used here do not precisely coincide with the tenns
you are using in your research system, try to apply the concepts to the terms you currently
use.
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List of Activities

Operation One: Striga resistant and tolerant maize varieties
Operation research manager:

Activity

1. Obtain UTA hybrid lines
of Striga resistant material

2. Multiply under irrigation
3. Score (UTA method) previously identified fields
4. Screen IITA & identified local lines
5. Field surveys to collect local tolerant lines
6. Harvest and measure grain yield
7. Test for milling quality
8. Analyze results
9. Write annual report
10. Quarterly progress reports

Person Responsible

Task 3. Define Personnel, Resources, Timing, and Costs for Each Activity

After broadly describing project activities, it is necessary to prepare an activity sheet for each
one. This would most suitably be prepared by the person responsible. It includes a
breakdown of the work that comprises that activity, the activity manager, the persons
required to work on the activity, estimates of the time required, and a list of the required
resources along with probable sources. Costs should be assigned to personnel, material,
transportation, equipment, etc., as a basis for the cash flow of the project. Foreign exchange
requirements should be indicated.

Specifying personnel

Personnel are by far the most important and the most costly resource used in agricultural
research. As such, personnel must be accurately attributed to different activities, and casted
realistically. It is not uncommon to over-commit research personnel, since they are generally
in short supply in government service. The development of work plan estimates of personnel
helps to ensure that staff are not overextended; a tally of an individual's commitments during
the research proposal process can be made by management to monitor this. Personnel in this
discussion includes all researchers, technicians, administrative, and support staff involved in
research. It does not include casual laborers, who are considered under operating costs.

Specifying resources

Resources in this case refer to the equipment and supplies which must be purchased by the
project. This also includes the purchase of services, such as training, transportation,
laboratory analysis, and equipment or vehicle rental. It basically includes those items which
are procured by purchase order.
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Estimating time

Time estimates are needed to schedule the implementation of separate activities, and to
estimate the personnel costs of the project. Time is estimated first in terms of real dates.
Sometimes these dates are fIxed; that is, a deadline has been set. Other times, the date for
starting a task can be estimated on the basis of expected completion dates for prior tasks, the
availability of apparatus and material, the amount of time available, or past experience with
a similar task. In all cases, note that good estimates require the knowledge and experience
of project researchers. Most experienced researchers will fmd these time estimates fairly easy
to do.

Developing budgets

There are several different approaches to project budget formUlation. Many research
organizations use a decentralized approach, requiring a concerted effort on the part of the
individuals most involved in and familiar with the work, including researchers, purchasing
offIcers, administrative offIcers, etc. This assures that relevant costs are not overlooked or
underestimated.

Amounts for large budget items such as salaries, travel, and labor must be accurately
estimated. In research organizations where project budgeting has been ongoing for several
years, arriving at estimates of personnel time and costs, equipment and supply costs, and
station operating costs is not difficult, particularly when costs of commonly used equipment
and operations have been predetermined.

The cost components must be worked out very carefully and the unit costs or rates
determined. For instance, "personnel" is identifIed by the type of people needed, the time
required, and their rates of pay based on the institution's salary scales. Travel, whether local
or international, includes the places to be visited, the number of visits, the duration of stay,
and the mode of transport to be used. The appropriate per diem rates and prevailing transport
fares are calculated and specifIed.

In general, budget estimates are based on establishing quantities and unit prices, activity by
activity, considering requirements for personnel, facilities, equipment, supplies, and
operating expenses. These data may be obtained from the organization's accounting records,
prevailing government regulations, prevailing salary rates and personnel benefits, and current
prices obtained from suppliers for equipment, materials, and supplies. For research projects
lasting more than one year, the estimates should also consider inflation in subsequent years.

Some expenditures, such as salaries of regular project personnel, rent, utilities, and common
services, are difficult to allocate precisely to specific projects. They can be estimated for the
project as a whole, and either apportioned to projects or considered as institute overheads,
depending upon the requirements of the government.

After estimating the costs for each project activity, the expenditures are grouped into
different categories, usually by nature of the expenses, e.g., personnel salaries and
allowances, equipment, supplies, etc. The main consideration when grouping budget items
is to use the recipient institution's own accounting system. Most research organizations have
or are trying to adopt a project budgeting system which details specifIc budgetary line items.
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By using the established budget headings, accounting and reporting expenditures during the
implementation stage are greatly simplified. These groupings serve as the basis for preparing
the budget in the research proposal.

Activity sheets

Refer to table 1, an activity sheet, for the first activity: obtaining IITA hybrid lines of Striga
resistant material. Note that this is just one format for an activity sheet. Each research
organization should consider the development of a format which best corresponds to their
existing budgeting system. What is most essential is not the format, but the information
contained.

Using this as an example, a manager who methodically thinks through the sequential steps
of an activity can arrive at reasonable estimates of resources needed, the timing, and costs
of a research project. It should be evident, however, that with a little experience a rather
minor task such as ordering seeds may be estimated simply without going through such
elaborate steps.
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Table 1. Activity Sheet: Obtain lITA hybrid lines of Striga resistant material

Manager:

Sub-tasks Personnel Time Resources Source KW
1. Secure proforma invoice to purchase seeds Secretary 3/1 GOM Forms Admin.
2. Send order to lITA with payment information Manager 3/10 Stationary Admin.

Secretary 3110
3. Prepare customs importation documents Manager 4/15 GOM Forms Admin.

Secretary 4/15
4. Receive shipment at airport Driver 5/1 Vehicle Motor pool
5. Transport seed to irrigated multiplication site Driver 5/15-18 Vehicle Motor pool
6. Make payment Accountant 5/15 GOM Forms Accounting

Personnel/Manpower Assessment Dates Person-weeks KW
1. Manager 3/10,4/15 1.0PW
2. Secretary 3/1, 10, 4/15 0.5 PW
3. Driver/assistant 5/1,15-18 1.0PW
4. Accountant 5/15 0.1 PW -

Resource list Dates Source KW
Equipment
1. Vehicle (Ford sedan, #HH 456Z) 5/1,15-18 Motor pool N/A
Supplies
1. Administrative (forms, stationary) Admin.

1st 2nd 3rd 4th Total KW
Operating Costs (KW)
1. Vehicle operations, 250 km
2. Per diem (driver), 3 days

1st 2nd 3rd 4th Total
Foreign Exchange Requirements
1. Payment in US$ lITA seeds
2. Payment in US$ shipment seeds Nigeria/Zimbabwe

.L
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Using the second activity, multiplying hybrid lines under irrigation, as a more complicated
example, the sub-tasks can be divided as follows:

1. Request use of 3 ha of irrigated station land
2. Prepare field for planting
3. Receive seeds no later than June 1
4. Plant hybrid parent lines
5. Cross parental lines
6. Harvest material
7. Clean seed
8. Package and label properly
9. Deliver to client no later than September 30

During this 4-month period from June 1 to September 30, this activity manager will be
supervising several farm operations and will allocate time among them. This activity will
require approximately 6 person-weeks. Support staff includes a tractor operator, several field
technicians, and field labor. The manager must assure access to farm equipment, seed
processing facilities and supplies, and a vehicle. Through past experience, the manager can
accurately estimate the time and costs of this activity.

This is a good opportunity to draw up an activity sheet on these sub-tasks (table 2). Consider
in your own research organization where you would obtain the information needed.
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Table 2. Activity Sheet: Multiply hybrid lines under irrigation

Manager:

Sub-tasks Personnel Time Resources Source KW
I. Request use of 3 ha of irrigated station land
2. Prepare field for planting
3. Receive seeds no later than June 1
4. Plant hybrid parent lines
5. Cross parental lines
6. Harvest material
7. Clean seed
8. Package and label properly
9. Deliver to client by September 30

Personnel/Manpower Assessment Dates Person-weeks KW
1. Manager

Resource list Dates Source KW
Equipment

Supplies

1st 2nd 3rd 4th Total KW
Operating Costs (KW)

/
A,-

.~
,?

Foreign Exchange Requirements

e e

1st 2nd 3rd

e

4th Total

e



Task 4. Prepare the Proposed Budget

After developing the budgets by activity, the proposed project budget can be prepared and
broken down on a monthly, quarterly, and annual basis, according to local disbursement and
recording requirements. The total project amount is also indicated. The budget is expressed
in local currency. For foreign exchange allocations, a footnote to the budget noting the
exchange rate used in calculations will serve as the basis for measuring the effects of
exchange-rate fluctuations during the life of the project.

To ensure that funds are available when they are needed, budget requests should be realistic
and timed according to greatest need. If there are many items to procure, this may mean
large initial disbursements. National budget cycles and research budget cycles do not always
coincide, in which case preplanning can prevent problems caused by delays in government
allocations.

You should be familiar with the budget format which is currently being used in your
organization. Research proposal budgets should, of course, follow the national format used.
Should line items be less explicit than those we have previously mentioned, you will want
to have prepared a more detailed budget as backup documentation and for your own files.

Task 5. Prepare an Implementation Schedule With Milestones

The final step to be taken in the development of a work plan is the preparation of an
implementation schedule. This information can easily be found on the activity sheet with the
exception that key activities, upon which the progress of the research project depend, have
not been explicitly identified. We call these milestones, and they should be closely
monitored. In agricultural research milestones are most often associated with the timing of
the agricultural season. An obvious example is the date of a planting trial. If seeds are not
ordered, fields prepared, or supplies procured by a certain date, the utility of the experiment
is lost. Therefore, preparations by a certain date are milestones, and they must be monitored
closely. What would be some of the milestones in our frrst activity?

In ISNAR Working Paper no. 13, Project Management Techniques for Performance
Monitoring we discuss different techniques available for managing and monitoring these
activities. One of them is a Milestone Chart, which can be used to graphically track project
progress. Another is networking, which can give helpful information to management on the
sequencing of activities and their monitoring.

Annex 1 to this chapter is a training course working group exercise which focuses on
analyzing and improving the development of comprehensive workplans in research
organizations. It is offered with the intention of improving upon the process currently used
in your organization.

In summary. the previous section dealt with the preparation of a comprehensive research
project work plan. It is the fundamental process in project planning and is the basis for
writing a research proposal. The level of detail required will vary from one organization to
another. While not wishing to make research overly bureaucratic, researchers must be aware
that good planning improves the likelihood that funds, personnel, and equipment will be
available. As stated earlier, whether or not this degree of detail is required for a project
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proposal, it benefits the research manager to walk through this process and to clearly •
program resources on a project basis.
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Annex 1: Working Group Exercise on Developing Workplans

Purpose

The purpose of this exercise is to not only review the material we have just covered, but
more significantly, to adapt it for application in your own research organization. The object
of the exercise is to strengthen and improve upon the workplanning process you currently
have. The group should consider techniques which are simple yet comprehensive, and attempt
to define to the satisfaction of both management and researchers the level of detail necessary
in project planning.

Participants

There will be 5 to 7 people in each working group. A mix of research managers - those
who review project workplans, and of project leaders those who prepare or oversee the
preparation of workplans - would be ideal.

Procedure

Each member of the group should first read over this instruction sheet and think about the
lists of questions provided as a guide to the group. Someone in the group should be chosen
to chair the group and someone to serve as rapporteur. The rapporteur will be asked to
summarize the group's conclusions for the plenary.

Discussion should focus on the existing research workplanning process in your organization,
looking at it from the perspectives of both management and researchers. The group should
try to confine the discussion as much as possible to the information suggested in this chapter,
being less concerned with format issues at this point. Formats grow out of defined
information needs, and so comes as a secondary consideration, to be dealt with if the group
has made sufficient progress to do so.

The group should not be concerned with the larger issue of proposal writing, which is
handled in another working group, but rather the rationale for supplying different types of
information to serve different uses, such as proposal preparation, monitoring and evaluation,
and project expansion, reduction, or termination. It is through the development of
comprehensive workplans that most of these functions can be carried out.

General points to consider:

1. Are comprehensive research project workplans currently required in your
organization? If not, what alternative process is used to develop research projects,
time schedules, and budgets?

2. What is the terminology used in your organization which corresponds with the
discussion we have had here of projects, operations, and activities? Does the group
have a consensus understanding of the terms you are applying in your working group?
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3. Is a workplan required for each project? operation? activity? What are the units of
analysis and who are the people responsible for compiling the infonnation (e.g.
project leaders, managers of operations)? •

4. Is the workplan required before project proposal or as a detailed analysis after
estimated funds have been secured? Which does the group think is more appropriate?

5. How much time do researchers and project leaders spend developing comprehensive
workplans? What is reasonable to expect? Who else is or should be involved in
developing these plans? How much are younger researchers and research assistants
involved?

6. Are time and cost schedules detailed and explicit for the first year only or for the
duration of the project? Should they be?

7. Is a formalized or standard process of workplanning institutionalized in your
organization? Or is content and format left up to individual project or program
leaders?

8. Is your workplanning system at all computerized? For accounting? Time scheduling?
Would this facilitate the process, or make it more difficult?

9. Do you use any of the techniques of planning and management such as Task Lists,
Bar Charts, Milestone Charts, or Networks? Are they beneficial in relation to the
time required to develop them?

Specific considerations:

1. From the previous discussion, and from your experiences, which of the elements of
the work planning process are or should be required?

a. Definition project outputs (in relation to the goal and objectives):

fmal and intermediary
in verifiable and quantifiable terms
in a specified timeframe

b. Breakdown of the work into activities and assign responsibilities

logical breakdown of discrete and manageable activities within
operations
defInition of individual responsibility over assigned tasks

c. DefInition of personnel. resources, timing, and costs for each activity

preparation of activity sheets
breakdown of work
identifIcation of the activity manager and others involved
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estimates of time required
lists of required resources with probable sources
costs assigned to personnel, material, transportation, equipment, etc.,
as a basis for the cash flow of the project.
foreign exchange requirements

d. Preparation of the proposed budget

broken down on a monthly, quarterly, and annual basis
total project amount shown
budget expressed in local currency
footnote indicating foreign exchange rates
national budgetary format followed

e. Preparation of an implementation schedule with milestones

preparation of implementation schedule
identification of milestones for monitoring and evaluation

2. Which elements mentioned above does the group consider necessary to include?
desirable, but optional? superfluous?

3. What elements should be included which have been left out?

4. What specific recommendations can the group make to improve the work planning
process in your organization?

After considering these various aspects of the workplanning process, the group will
summarize their recommendations, both general and specific, for a 20-minute plenary
presentation. The group rapporteurs are requested to make a written summary of their
recommendations for the course organizers.
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RESEARCH PROGRAM PLANNING FOR NATURAL RESOURCE
MANAGEMENT: FROM NARS TO NAREMARS

A discussion paperl

and a framework for analysis.

Willem Janssen, RPDM
October 1993

Introduction and objectives

The need to do research on Natural Resource Management (NRM) has received considerable
emphasis during the last years. This emphasis originates principally in concerns with the
maintenance and quality of the natural resources, as affected by human activities. These
concerns are widely documented. There is no reason to repeat them, nor to develop
additional argwnents: Natural Resource Management has become a principle concern in
development policies. In this paper we accept the legitimacy of research on Natural Resource
Management, and we will try to derive implications for planning NRM-activities of the
National Agricultural Research Systems (NARS).

A first implication of incorporating research on Natural Resource Management is the
widening of the scope of many National Agricultural Research Systems. They will not any
longer be the old "NARS" but may be better (though inelegantly) named the "NAREMARS"
(National Agricultural and REsource MAnagement Research Systemsi. Of course not so
much the change in acronym, but the more substantial implications for research planning,
design and organization merits our attention.

1 To center on the discussion and the logic applied in developing this framework for
analysis, I have deliberately refrained from referencing the document. The paper draws on
a number of well known sources from both planning and NRM literature and from
discussions with ISNAR staff members and persons from other institutions involved with
Natural Resource Management. I very much appreciated their time and thoughts, but will not
try to list their names and infonnation sources. Nevertheless, I would like to single out Brad
Mills, who is presently wrestling with similar issues, and Andreas Springer Heinze, who is
finishing his dissertation on a similar subject, for their productive exchange of ideas and their
willingness to share their findings.

2 Let us hope that the fuzziness of the acronym is not a foreboding for the complexity
of organization, planning and management that these "NAREMARS" may face.
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To derive these implications we will first need to understand the principle issues involved in •
Natural Resource Management as opposed to traditional agriculture. Introductions on this
topic have been given by many other authors and will be restricted here to those points that
have implications for research. Afterwards we will review different steps in the research
planning process and analyze how a change of focus from agricultural research to an NRM-
focus affects the contents, process, methodology and complexity of research planning.

Principle natural resource management concerns

In most human activities, of a production or a consumption nature, natural resources are
used. This may concern among others water (for drinking or for irrigation), minerals,
energy, land and forest (or wood). Certain resources are depletable, e.g., the reserves of
fossil energy are limited. Other resources, such as forests and land can be used indefinitely,
if properly managed. For both depletable and renewable resources, valuing their use (or
providing the resource with a proper price tag) has traditionally been very difficult. For many
resources, markets function poorly or not at all. This is because certain resources are (or
appear) free goods (e.g., air, water); because the actual amount available of a resource is
not well known (e.g., fossil energy, minerals); because the costs for replenishing the
resource (e.g., replanting and growing of a forest) have not been properly calculated; because
the stream of benefits from a certain resource has not been dermed exhaustively (e.g., the
many other uses of rivers apart from drinking or irrigation water).

As a result of the poor pricing of natural resources, traditional economic analysis underrated
the effects of human activities on the natural resource basis, thereby exaggerating the social
profitability of many activities and underestimating the benefits of resource management. By
means of improved resource pricing methods, but probably even more by a growing
discomfort (often highly biased towards one problem) among large groups of the population
of the (developed) world, the importance of improved resource management is receiving
increased attention.

In the same fashion as for other productive activities, natural resource management is
amenable to research (e.g., forestry research). However many of the problems in natural
resource management stem from the poor inclusion of resource aspects in otherwise
traditional activities, and it would not be wise to divorce "traditional productive activities"
from "resource management activities." Such an approach might lead to a society where one
section produces goods, services and resource problems, and a second section solves resource
problems. Such an approach is all the more undesirable because of the irreversibility of many
resource problems. Rather resource management concerns should be integrated in the
thinking and decision making on all economic activities.

Incorporating resource management concerns in the evaluation of economic activities

To redress the bias towards short-term and non-resource based evaluation of economic
activities, two resource management dimensions should be more implicitly included in the
analysis. The first dimension is time. Economic activities may use certain resources, and
over time the quality or quantity of these resources may be affected. For example,
overexploitation of agricultural land reduces fertility and thereby limits future potential for
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production. In time, the effects of these activities would be felt within the same agricultural
system and could therefore be internalized in a sectoral cost-benefit framework. Incorporating
this dimension would center on better understanding and inclusion of resource effects
in the long run, through an expansion of the evaluation time frame and improvement of
resource cost calculations. Applying this principle to agricultural activities would suggest that
the resource (dis)investment aspects of the agricultural activities would be emphasized. 3

The second dimension is that other resources than the ones being used in the activity itself
are being affected, and that the producer is not charged the proper price for this external
resource modification (in economics, this is referred to as "external effects"). Often this
concerns resources outside the control of the producer, in other places. This dimension
normally implies a more spatially extended approach. For example, agriculture may cause
erosion, and this erosion may lead to river sedimentation, thereby causing flooding etc.
Whereas the cost of erosion can be internalized in the cost-benefit framework of the
agricultural sector, the sedimentation of the river may not affect it. These effects will not
even over a long period be internalized in a sectoral cost-benefit framework. The inclusion
of natural resource management concerns in the evaluation of the activity requires cost
benefit assessments for at least two parties (for example the upstream farmer and the
downstream river users). These cost-benefit analyses will be based on the understanding of
at least two systems (in the example, the land use system of the farmer and the watershed
system of the river) and will imply that the analysis expands spatially and across sectors.

The conclusion on the social profitability of the activity may still be based on economic
analysis, though substantially complicated by the pricing problem of the external effect (in
the example river sedimentation), but there is no reason to believe that farmers will include
the sedimentation costs in his decisions. Sectoral and social profitability diverge from each
other, both in the short and in the long run. Only by policy measures that try to charge the
true cost of the improper resource use to the producer, or that control or prohibit the
damaging practice, the behavior of the producer may be aligned with the actual social
profitability.

Design of such policies is complex, normally based on a combination of persuasion,
incentives and outright enforcement. Implementation of these policies may be difficult as
well, because maintaining the incentive structure and the enforcement principle require a
strong and effective government. The design of these policies is normally not based solely
on (the best possible) analytical understanding, but has a strong political nature. Not only the
size of benefits but also the weight that the different parties involved are able to put to them,
will define the decision on such policies. The political nature of NRM policy making is
further enhanced by the substantial uncertainties in the calculations of NRM impact.

3 The framework of analysis is in fact somewhat more complex than described here. It
is well known that agricultural research impacts on consumption as much as on production,
and that consumption often takes place in spatially very different areas. For now we
concentrate on the production aspects of agricultural research, because this is where the
consequences of an NRM approach will be most directly felt. This is not to say that there
would be no consequences in the consumption sphere (e.g., packaging, chemical
contamination, energy use), rather that these consequences can be derived following the same
principles as for production analysis.
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Agricultural research and NRM

On a worldwide basis agriculture is the biggest user of land and water resources. There is
intuitive logic in locating responsibility for research on land and water management with the
agricultural research system. Vegetation and forestry management may be located in other
institutions, but ideally these should be strongly associated with the agricultural system.
Nevertheless, the scope of involvement of agricultural research with NRM can be defined
in various manners. Here we would like to distinguish three possible levels at which
agricultural research systems can be associated with NRM:

1) In addition to the traditional, short-term focus, research will be concerned with the
long term effects of agriculture on the agricultural resource base. Agricultural
research would be planned and operated, based on a sectoral cost-benefit framework,
expanded through time. In this approach the evaluation of agricultural activities would
be the central issue, but it would have a long term perspective.

2) In addition to the traditional, short-term focus, agricultural research is concerned with
the long term effects of agriculture on the agricultural resource base and with the
external effects of agriculture. The framework of analysis would be expanded over
time and would include the impact on resource use outside the agricultural sector.
Now the evaluation of agricultural activities and of resource trends would be
interconnected.

3) Research is concerned with agricultural processes and their NRM-consequences, but
also with all other processes that have NRM-consequences. These other activities
may be water management such as the production and distribution of drinking water
and maintenance of recreational water facilities. It may also include vegetation
management such as germplasm collection and maintenance of non-agricultural
species or maintaining vegetative cover to avoid wind erosion (e.g., the dunes of the
Netherlands coast line) or water erosion (in mountain areas). Now the starting point
for planning the research agenda is not necessarily agriculture. Rather resource trends
provide the central focus and agriculture is one of the activities that affect these
resource trends. In this case the affinity and the ability of the (ex-) agricultural
research system to do meaningful research may be rather poor and the intuitive logic
for positioning NRM in the agricultural research system becomes thin.

Does the inclusion of NRM concerns in agricultural research imply a focus on maintaining
long term productivity (sustainable agriculture in a narrowly defined sense), does it include
the responsibility for research on resource management consequences of agriculture outside
the agricultural sector (environmentally sound agriculture), or does it additionally include
non-agricultural activities and non-agricultural resource management effects (ecoregional
natural resource management)?4

4For the purpose of brevity we will refer to the first level of involvement as "sustainable
agricultural research", the second level as "environmentally friendly agricultural research"
and the third level as "ecoregional NRM research". Better qualifications may be available
and the author will be grateful if these are brought to his attention.
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This question has to be resolved at a senior level of government, because the consequences
extend beyond the organization of agricultural research and touch on the government wide
distribution of responsibilities for NRM management. A model towards one extreme that
could be envisaged is an agricultural research system with a restricted sectoral mandate
(following alternative 1) and a NRM regulation and coordination body that operates at a
higher level of public policy, for example closely linked to the Ministry of Planning. This
NRM coordination bodies could be linked with a separate research institute for NRM issues.
A model towards the other extreme is the overall responsibility for NRM in an expanded
Ministry of Agriculture, with the research for both agriculture and NRM in the (former)
National Agricultural Research System (NARS), which by now should be baptized "National
Agricultural and Resource Management Research System" or "NAREMARS" (puff!). Most
often compromises will be found somewhere between these extremes.

The exact configuration of public sector involvement with NRM falls outside the scope of
this paper. To derive implications for research planning, however, we want to review the
probable relevance of the three proposed models for including NRM aspects in agricultural
research.

First of all, we believe that the attention for Natural Resources is not a short-term
fashionable trend, but that it originates, at least partly, in the recognition that in the past
disciplines such as economics and agronomy gave insufficient attention to long term effects
and resource base modifications. In addition to the strong public attention, the concern for
NRM reflects an effort to improve measurement and evaluation instruments for human
activities. Even if the attention in the public opinion would be taken by another subject, it
is highly improbable that the methodological attention to NRM issues will disappear. NRM
issues will remain part and parcel of the future research agenda, even if the public attention
would shift to another subject.

Even in the least radical alternative (no. 1), agricultural research will have the responsibility
to review and include long term effects on agricultural resources in the planning, monitoring
and evaluation process. This implies that proper long term analysis of agricultural systems
development and of potential research impact should be included on all accounts in the
planning process. The form in which this could be done will be subject of later discussions.
In the more radical alternatives consequences for diagnosis and evaluation of expected
research impact will be more far reaching. The link of research with NRM-policies (to
handle the external effects) can become more intimate and interactive. Since research may
have more cross-sectoral implications, the political content of research planning will increase.

Secondly, it appears that over time the thinking on NRM in agricultural research has been
changing. According to the author's perception, by the middle of the 1980s sustainable
agriculture was the guiding concept, implying an emphasis on maintaining the quality of
agricultural resources for agricultural purposes. By the early 1990s, possibly as a
consequence of the United Nations Conference on the Environment and Development, held
in 1992 in Rio de Janeiro, the emphasis has shifted towards a more holistic approach of
NRM, putting more attention to resource trends outside the direct field of agriculture. For
the purpose of research planning this would imply that the second and even more the third
level of involvement should probably be emphasized over the first level.

Thirdly, as reasoned before, many NRM problems originated in the poor concern for NRM
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aspects of other activities. A divorce between the internal long term effects of agricultural
production and the external long term effects of agriculture, as inherent in the fust model,
will not be feasible in many cases, because it may lead to similar omission of important
concerns as in the past. This point would suggest that the second and the third model will
be more relevant than the first.

Nevertheless, the relevance of different levels of involvement depends strongly on the natural
resource inventory of a certain country. In many countries of West Asia and North Africa,
water availability is extremely limited, and there is or will be competing demand from human
consumption (drinking water), industrial consumption (for cooling, cleaning or as a solvent),
or agricultural consumption (irrigation). Water will certainly be more valuable for drinking
water purposes than for irrigation. In such a situation it would be illogical to approach the
management of water resources from an agricultural perspective. A holistic perspective (on
level 3) would certainly be better suited. On the other hand, in many regions of Latin
America, land and water availability for agriculture are ample, competitive demand may be
small and a restricted agricultural focus (on level 1) may be sufficient.

Planning research with a Natural Resource Management focus

To understand how an NRM-focus would affect research planning, we will first discuss some
very general characteristics of research planning processes. Than we will distinguish some
necessary steps in the research planning process and analyze how these are affected by
shifting from a traditional agricultural production focus to an NRM-focus. We will review
the consequences for the three levels of NRM-involvement that we defined earlier on in this
paper. We will give special attention to the priority setting component in the planning
process, since this is step is essential for translating objectives and goals towards actual
activities.

Afterwards we will discuss the issue of participation in the planning process at the different
levels of NRM-involvement. The treatment of planning for NRM purposes is by no means
a complete review of the principles of research planning. Rather it addresses the points in
the planning process that may be affected by an NRM-focus.

Two characteristics of research planning for NRM

Timing. Resource management trends are often indistinguishable in the short run and express
themselves only in the long term. Researching resource management issues may take long
as well, because of the difficulties of obtaining significant changes in the short run and the
problem of non-controllable effects on the research variables of interest. The planning
horizon for research on NRM issues will be longer than for traditional agricultural research.
For traditional agricultural research 10 years may be the time frame in which results may be
expected and may be measurable, for NRM-research this may be longer, for instance 25
years. This is not to say that the actual generation of the technological improvement will take
this long, but that before the end of the planning period it will be difficult to evaluate its
effect. Research on resource management necessarily has to look further ahead than
commodity research, which may require additional forecasting and future assessment skills
(Table 1).

Page 6



An additional consequence of the long term horizon of NRM research is that urgent problems
cannot be approached solely by research. Timing considerations may lead to the preference
for policy interventions, for example prohibition or legal enforcement of certain land
management practices. In the planning process research and policy alternatives need to be
compared and reconciled.

Planning insecurity. Every research activity carries a certain amount of insecurity. For
traditional agricultural research, insecurity originates principally in two sources: economic
and social development that affects the research subject between the moment of planning and
the moment of supplying the terminated research product; and the ability to achieve the goals
proposed in the research program (for example, it may be impossible to create a plant variety
resistant to a certain disease). For sustainable agricultural research the longer time frame
causes the uncertainty caused by social and economic developments to be bigger. For
environmentally friendly agricultural research, a third source of uncertainty may be deficient
knowledge on cause-effect relations in natural resource management issues. This implies that
even if the envisaged solution may be developed (technical uncertainty has been overcome)
and the resource problem is still relevant (social uncertainty overcome), the solution may not
work because it was based on wrong or deficient knowledge (Table 1).

The extent of insecurity may have consequences for the planning process. Insecurities may
be such that they cannot be sufficiently eliminated by improved forecasting methods. This
concerns mainly the ability to achieve proclaimed goals and the knowledge base applied in
designing possible solutions. As a result of the insecurity, estimating cost and benefits of
alternatives becomes less precise, and subject to (what is here called) the scientific position.
The preference of one research project over another is based on a combination of economic
estimates and scientific convictions. In such a situation obtaining improved information
becomes a principle goal for research, because it may simultaneously reduce the uncertainty
in cost-benefit projections and increase the consensus on the scientific nature of the NRM
problem. At the same time, research planning decisions will need to be made on the basis
of incomplete knowledge and insecure prospects. When there is no possibility to improve the
quality of information, the process should focus on improving the internal consistency of the
plan and on reaching a widely shared consensus and commitment on the envisaged plan.

Planning steps.

Planning objective. This may be delivered from a higher level in the political hierarchy (e.g.
in the form of a mission statement), or it may be the subject of discussion at the start of the
planning process itself. Even where the overall objective may be derived from policy
statements on a higher level, there may well be a need to reformulate these objectives in
terms that reflect the tools and possibilities of agricultural research. Often the objectives of
research are translated in operational terms after making a diagnosis of problems and
opportunities.

The final overall objective of agricultural and NRM research can normally be phrased in
terms such as "increased national welfare" (but hopefully somewhat more specific). Such a
term may than be translated in more concrete goals by defining the relative importance of
economic growth, equity, environmental and food security concerns. For reviewing the
implications of an NRM approach, we assume that the relative importance of equity and food
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security remain the same, and we focus on the balance between productivity and
environmental concerns.

For a traditional agricultural focus, the objective of agricultural research may often be
expressed as increased productivity or profitability by the end of the planning period. Timing
considerations will normally not be included in the objective. For a sustainable agricultural
focus, "lasting or durable profitability" may be the objective. This implies that time
considerations are explicit in the objective. For environmentally friendly agriculture,
"harmless lasting profitability" may be an Objective, reflecting the importance of reviewing
the external effects. Finally for the ecoregional NRM approach, it would be logical to release
the profitability criterion and to focus on "improved resource quality and resource use"
(Table 2).

The first two objectives can be consolidated in a profitability parameter that reflects the
developments within the farming system or agricultural sector (the difference between the
two being the attention to investment aspects and discounting), but for the fmal two
objectives parameters that reflect impact on different sectors (and accordingly, different
people) must be reconciled. An NRM-scope implies the incorporation of other than
agricultural concerns in the planning objectives. Even if the concerns of the different parties
can be completely and precisely quantified (normally not the case), the final reconciliation
will reflect a political bargaining process. Defining an operational objective for planning
purposes which is acceptable to all people involved, certainly becomes more complex than
for traditional agricultural research and normally will require the reconciliation of a
productivity goal and a resource quality goal. 5

Diagnosis of the research subject. The diagnosis uncovers the issues (both problems and
opportunities) that may warrant research attention. Diagnosis is often done by applying a
systems analysis to the subject matter of research. The question for research planning is what
system boundaries to apply in the diagnostic process.

Traditional agricultural research along commodity lines would often take a cropping system
approach to the diagnostic process. Alternatively a sub-sector approach, which integrates
input supply, production, trade and consumption issues may be followed (where an economic
surplus model is used for the ex-ante evaluation of alternative research strategies, a subsector
approach is implicit in the diagnosis). Sustainable agricultural research may benefit from a
diagnosis based on a farming systems approach with projection of resource trends. A
subsector approach over time may also be followed, but in this case additional detail on
resource trends may be required. For environmentally friendly agricultural research a
farming systems approach may be linked to a regional ecosystem approach. In this situation
research problems and opportunities will be identified first within the context of the farming
system, but will be evaluated simultaneously for their effects outside the farming system. For

5 The Total Factor Productivity (TFP) concept as proposed by Crosson and Anderson,
or by Lynam and Herdt, is very relevant from a theoretical point of view, but its application
in a planning context is fraught with many difficulties, such as uncertainties in the data,
alternative estimation methods that deliver greatly different results, lack of circumscription
of the concept and poor transparency to non-economists. Nevertheless, the TFP-concept may
provide useful clues for arriving at the operational objectives required in a planning context.
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ecoregional NRM research, system boundaries would be defined at the ecoregion level.
Principle problems and opportunities regarding resource use would be defmed, and these
would be fed back, if fitting, to the farming system for further understanding. Of course,
diagnosis of an ecoregion is a substantially more complex process than of a farming system.

An NRM approach therefore implies a different diagnostic focus from a traditional
agricultural research program. The diagnostic focus will normally be wider in terms of time,
space and cross-sectoral coverage, what may come at the cost of intra-sectoral understanding.
Combined with the longer time horizon of NRM programs the issue of proper diagnosis
becomes an enormous challenge. It is questionable whether presently used techniques are able
to provide sufficient clarity and precision.

Defining the planning subject. Planning concerns (the development and) the employment
of human and institutional resources. The resource set to be planned should be appropriate
to achieve the program objective. To achieve traditional agricultural research objectives,
planning and development of the research capacity within the NARS has normally been the
principal component. Within the planning process, linkages with knowledge generating
institutions (upstream) and with technology transfer organizations (downstream) are essential
for achieving objectives in an efficient and effective manner.

For sustainable agricultural research the additional importance of agricultural policy making
(to overcome lack of short-term incentives) and of NGO's (to improve continuity and
persuasion) has often been brought up. For environmentally friendly agricultural research,
regional policy making, including land use regulations, infrastructure development and water
entitlements, may be required to arrive at harmless agricultural development. Finally at the
level of regional ecosystem programs, it may be envisaged that research is no longer the
principal subject of the planning exercise, but only one of the instruments which is being
planned in the framework of a regional resource development plan. In this situation, the
parties committed remain the same as for the environmentally friendly agricultural research,
but the role of research becomes supportive rather than pivotal.

The extent to which resources external to the NARS should be mobilized and included in the
planning process increases with the emphasis on NRM. In the extreme case NARS research
planning is included in a more comprehensive natural resource management plan. This issues
has large consequences for defIDing who or which institution should take the leading role in
research planning, when this planning should take place and which people should form the
planning group.

Defining progress indicators. Progress indicators will provide the starting point for
monitoring and evaluation and are essential for the management of the research program. The
time horizon for research with an NRM-focus to have measurable impact will often be longer
than for traditional agricultural research (e.g., difference in soil quality may only be
measurable in the long run). The impact ofNRM research may depend strongly on the larger
set of policy measures adopted to improve resource management. This would imply that
progress indicators would be less directly linked with the objectives than in traditional
agricultural research. Progress indicators will concern more often intermediate goals.

For sustainable agricultural research, budgets and yields on farm may still be important, as
they would be in more traditional research, but they would need to be supplemented with
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indicators on resource quality. Since these indicators on resource quality will only be
measurable in a fann situation in the long run, experimental indicators may need to be
developed. For environmentally friendly agricultural research, resources outside agriculture
would need to be monitored, both in an experimental manner as in reality, in addition to the
indicators proposed for sustainable agriculture. Research impact on resource quality should
be separated from policy impact or other influencing factors. For ecoregional NRM research
the same set of indicators should be used as for environmentally friendly agriculture (i.e.
indicators forthcoming from resource monitoring, from experimental data and from budget
and yields), but now the resource monitoring indicators would carry more weight than the
yields and budgets.

Because research and policy will be so interwoven for NRM, the necessary and sufficient
conditions for achieving projected results should be very clearly defined. Communicating
these conditions, the selected indicators and the realized progress on these indicators to the
public and to the client group is extremely important for maintaining public commitment with
NRM-research. If there are no messages on intermediate progress, fatigue with NRM
research may quickly develop, leading to calls for more enforcement in NRM and less
adaptation.

A fmal aspect regarding progress indicators concerns research continuity. Given the length
of research the probability that research passes through the hands of several people is quite
large. This requires that progress indicators provide clear guidelines for the next phase of the
research process.

Defining modifications in the research program endowment. Additional to the definition
of a number of research activities, planning may provide indications on human and physical
resource requirements. For a traditional agricultural research program, resource modifications
will normally not be very large and will be concerned more with increasing (or reducing) the
existing plant of human and physical resources than with changing its composition. If a
research program adopts a sustainable agriculture approach, agricultural resource specialists,
such as soil scientists and water management specialists may be added, while at the same
time an increased emphasis on policy elements may require additional input by economists
and other social scientists. It is obvious that with a fixed funding base, this would lead to a
reduction of the number of plant breeders, agronomists and (possibly) plant protection
specialists.

If an agricultural research program adopts an environmentally friendly approach, this would
require the inclusion ofecological impact assessment specialists. Within an ecoregional NRM
research program, the balance may have shifted from production oriented scientists to
ecology oriented personnel. These type of human resource modifications cannot be easily
made. For certain disciplines, qualified people may not be available in the labor market, and
training becomes a principal component of the research program endowment plan. Even if
the disciplines can be found, integrating them successfully in a previously profitability or
production oriented team may prove a challenge.
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Research priority setting

The step of prioritizing research and choosing the research port-folio is the pivotal step of
the planning process, where analytical and managerial dimensions are linked. Formal priority
setting requires the translation of the research objectives into an operationally measurable
standard, a measurement procedure to compare alternatives and a way to select those
activities that contribute most to the operationally defmed standard. Formal procedures for
priority setting may be replaced or complemented by negotiation processes, in which people
try to achieve a compromise between the objectives of the different participants, based on
the strength of the arguments, relative power of the participants and the possibility to
combine options. Of course a set of possible research activities (the input in the priority
setting exercise) needs to be defined in advance and the outcomes need to be checked for
consistency and common sense.

Measurement standard. The added value per unit of research investments can be
considered as the principle criterion for priority setting for most cases, but the question is
how this should be operationalized. For traditional agricultural research, this has often been
measured (in case of non-mutually exclusive activities) by estimating the production increases
as caused by the research and linking this with the research costs through the Internal Rate
of Return (IRR) or, under certain conditions, the Net Present Value (NPV)(if research
activities have the same size and a comparable time horizon). Often this criterion will be
measured within a commodity subsector (e.g. the benefits of rice research will be measured
in the rice sub-sector) (Table 3).

For sustainable agricultural research, the criteria of NPV or IRR would be equally useful,
the difference being that more explicit attention would be given to long term issues and that
probably interactions between agricultural activities may require more attention. In that case
the IRR or NPV should be measured regarding the productivity increase of the farming
system.

For environmentally friendly agriculture NPVs or IRRs could still be applied, but would
require further adaptation, to account for externalities outside the farming system.
Externalities outside the farming system should be valued and added to the productivity
increases as calculated within the farming system. When the externalities concern the
degradation of resource quality, this measure should be transformed in a cost stream to
facilitate adding to the cost-benefit stream within the farming system.

For ecoregional NRM-research, it could be considered to define the standard in other forms.
A given set of resources can be used in various manners. Often resource management issues
are concerned with maintaining resource quality for alternative uses (e.g., avoiding depletion
of irrigation water wells for agricultural purposes to have the water available for human
consumption). If we use the production forthcoming from the resource as the standard of
measurement we may be biasing the procedure towards traditional uses and not sufficiently
consider the alternatives. Rather than evaluating the product stream forthcoming from the
resource, we could use the enhancement of resource quality as the standard. (in business
economics the parallel problem exists: do we measure the efficiency of the Chief Executive
of the company in terms of the annual profits, or in terms of the balance of assets and
liabilities?).
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In summary, research priorities for traditional agricultural research are mainly defmed in
terms of production changes (a sort of income variable), whereas with increasing importance
of NRM considerations the changes in resources (a sort of investment variable) become more
important.

Measurement methods. For traditional agricultural research, economic surplus methodology
has been the principal way to estimate the possible impact of research. Where other goals are
important, economic surplus approaches can be integrated in scoring models. For sustainable
agricultural research, a surplus framework would still be useful, but now it should be applied
in a capital investment framework, with very explicit attention to development of cost and
benefit streams over time. Nevertheless the economic surplus framework is not very suitable
for studying interactions between production activities (e.g. planting a certain crop improves
soil fertility and possibilities to grow another crop in later years). Since these interactions
become more important for assessing the overall sustainability of the system, other
measurement methods could be proposed. Dynamic (multiple goal) programming of farming
systems could be an alternative.

For environmentally friendly agriculture, dynamic programming would again provide a useful
method for measuring progress towards the research goals, but now these assessments should
be complemented with cost-benefit flows on the resources outside the farming system. For
ecoregional NRM research, dynamic (multiple objective) programming at the regional level
could provide good indicators for progress, the problem being now to specify acceptable
goals and objectives at the regional level.

The complexity of measurement increases quickly when leaving the traditional agricultural
research approach. The question becomes how to develop methods that are sufficiently
robust, but also sufficiently straightforward and transparent to be applied in research
concerned with NRM issues.

Project evaluation. Choice of the measurement method implies a choice on the type of
evaluation. With surplus approaches, projects are evaluated independently from each other,
but with programming methods the projects can be evaluated interactively. For programming
procedures the consequence is that deciding on the range of projects to be evaluated becomes
a very key issue. By adding a new project to the list of alternatives, the priority ranking for
all the other projects may change.

Apart from the methodological issue, a practical issue should be brought up. Research has
not often been successful in developing an integrated package of improvements and
introducing the complete package. Normally research fmdings fmd their way in individual
components that may be combined in unexpected fashion. In that situation, interactive
evaluation may not only be overkill (it requires much more data) but also be irrelevant.

Priority setting shortcuts. Without wanting to suggest that the previous considerations on
priority setting are of merely academic nature, we have to recognize that in many planning
and priority setting exercises formal and quantitative procedures will be replaced by less
sophisticated, but possibly intuitively more understandable approaches. Such shortcuts may
be forthcoming from lack of data or data processing skills, lack of (analyst) time or from a
desire to make the process accessible to more people.
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For traditional agricultural research yield or budget projections may provide good insights
in the attractiveness of different research projects. For sustainable agriculture, one could
image that a scenario for a prototype farm by the end of the planning period is drawn up and
that the impact of different possible technologies on this prototype farm are visualized by
modifying the scenario. By selecting the most attractive scenario a choice for a certain type
of research would be made.

For environmentally friendly agriculture it is more difficult to design an elegant shortcut,
because changes within the farm and outside the farm have to be reconciled. This requires
that changing scenarios and changing resource trends have to be compared, which requires
again that trade-offs between farm developments and outside developments are made explicit.
For ecoregional NRM-research, a comparison of regional scenarios as impacted by certain
technologies could be made. Though at the regional level it may not be easy to design proper
and concise scenarios, selecting the best scenario is similar to the case of sustainable
agricultural research.

Who plans, and why?

We have discussed some general characteristics, some essential steps in the planning process,
and the principal stages in research priority setting. The analysis was based on a comparison
of research for natural resource management and for traditional agricultural purposes. The
comparison was rather technical, casted in terms such as time length, complexity, external
effect and measurements. The insights that we obtained in this manner are surely useful, but
would be of nil value if not integrated with a discussion of who plans and for what reason.

Planning serves a purpose. For most traditional agricultural research increased productivity
was a sufficiently acceptable objective, even though this objective does not provide much
clarity on whether consumers or producers will be the principal beneficiaries. Productivity
objectives have been modified quite often to account for equity concerns, benefiting small
over large farmers or poor over wealthy consumers. Already in the traditional agricultural
research decisions, a political dimension was present.

Nature of decision making. In research with an NRM-scope, these political dimensions tend
to grow stronger. People that are (or feel) affected by the external effects of agricultural
production may enforce certain types of behavior upon fanners who in their own free will
would have behaved otherwise. Not only the number of dimensions in which political choices
are being made increases, but at the same time, the effects of favoring one group over the
other are more directly felt, and decision making may become more polarized (Table 4).

Whereas traditional agricultural research is principally driven by (well or narrowly) focused
expert judgment, NRM research may be more driven by political concerns, with the expert
judgment present (or not) behind the political positions of the parties involved. A
consequence of the political nature of the process is that there is little reason to assume that
decision making will tend to gravitate towards the (economically) best solution. Rather it is
to be expected that the decision will tend to reflect the political power of the parties involved,
with small but politically strong losers being able to dominate large but politically weak
winners. Information and improved judgment will help to clarify and improve the actual
decision making, but will not change its nature.
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Planning of research has to account for these characteristics by allowing for political •
negotiation processes, or by incorporating political concerns explicitly in the research
objectives. This implies that the plan should not only be negotiable, but should be developed
in a negotiation process.

Research-policy integration. Research is a policy instrument to steer the direction of
economic, social and ecological development. The research instrument may be employed
relatively independently from other policy instruments in the case of traditional agricultural
research. In certain cases policy changes may enhance the potential effect of research results
(e.g., increased fertilizer availability to benefit to the maximum of the yield advantage of
improved varieties). In a sub-sector approach, marketing policies and agricultural research
goals may be linked.

For ecoregional NRM research, we should recognize that the set of instruments to be
employed in the development of a region is very wide and that the possibility of research per
se to trigger off positive change is more limited, because of the long time lag and because
of the central importance of controlling externalities. Ecoregional NRM-research will often
have a support function towards enhancing the effect of resource policies, by making
available better technologies, or by improving the quality of infonnation.

Participants in the planning process. Planning effectiveness increases if the interests of the
different stakeholders are appropriately represented. This is most easily done by bringing
representatives of the different stakeholders together. For traditional agricultural research,
this implies that research managers, researchers, extensionists and farmers (as being the
principle technology users) should be present. Consumer or trade interests may be
represented by policy analysts or by personnel from other government sectors, such as the
ministry of planning. For sustainable agricultural research, NGO's may become involved on
top of the other groups.

For environmentally friendly agricultural research, it may be important to include other
resource users but farmers in the planning process. These may be water companies, tourism
representatives, forestry officials and possibly even urban residents. In a full sized
ecoregional NRM research program, the role of farmers is probably equivalent to the role
of the other resource users. Farmers become just one of the user groups and not the most
important group. Also at the ecoregionallevel, the dominating role of policy interventions
should be recognized by strengthening the planning group with representatives from policy
making institutions. The planning group grows big and becomes more heterogeneous, which
may complicate the possibility to arrive at results.

Conclusions and implications for ISNAR's research

An NRM-scope increases the complexity of agricultural research planning. This is because
the character of the research changes: The time horizon becomes longer, the insecurity
increases, more considerations have to be reconciled in the planning objective, the diagnostic
focus widens, the range of possible collaborators increases and the political nature of the
planning and priority setting process becomes more eminent. Complexity is apparently
highest for the environmentally friendly agricultural research, where resource trends outside
agriculture are considered in decision making and are reconciled with agricultural
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productivity trends. For the fully ecoregional NRM-research approach, complexity is being
reduced somewhat because the emphasis is principally with resource quality effects and not
with productivity effects. For the sustainable agricultural research approach complexity is
reduced by restricting the focus of analysis to within the farm system.

The most complex approach is apparently also the most relevant approach to incorporating
NRM-concerns, because it recognizes that productive activities are going on, that need to be
reviewed in a broader and long tenn context. Nevertheless, relevance is also strongly defined
by the specific agro-ecological conditions for which a research plan is being developed.

The apparent complexity of planning NRM research leads to a number of questions and
issues for research:

1) What ways are available to reduce the complexity of NRM-planning, so as to make it
applicable, while keeping it relevant?

2) What ways are available to improve the quality of the planning process, and the
infonnation on which it rests.

3) What is the set of potential partners that should be targeted in ISNAR's efforts to improve
NRM-research planning? What does this imply for the institutions that ISNAR may approach
as possible collaborators?

Regarding the first question, how to reduce the complexity of NRM-research planning, four
approaches may be taken. One may reduce the objective, e.g. deciding only to work on
agricultural resource management problems and omit all other problems that may appear
within the ecosystem. The second approach would be to reduce the scope of analysis and to
diagnose only the issues regarding certain resources or certain production activities. For
example, one may decide to focus on the water resource rather than on the whole ecosystem.
The third approach is to limit the skills and research strategies that can be applied. For
example, one could limit activities to multi-purpose tree crops and apply these to the best
possible extent. The final approach would be to reduce the number of participants in the
planning process, e.g. by excluding policy makers or some resource user groups (which
would signify a break-away from particapatory approaches). The departure from the holistic
approach has a cost in terms of analytical understanding and integration but a benefit in tenns
of execution and orientation. A principal challenge for ISNAR would be to document how
NRM-research planning has been organized, to describe what advantages and disadvantages
are associated with each approach, and to analyze under which conditions certain approaches
are functional and relevant. This would allow NARS-managers to make a considered choice
among a number of possible alternatives.

Regarding the complexity of NRM-planning, management of the time dimension in the plan
is another issue. What approaches have been used to remain accountable with the long time
horizons for NRM-research? What type of indicators have been set, how are they measured
and what type of corrective action follows on the deviation of the indicators? How are short
and long tenn goals being combined in a plan that maintains public support but achieves long
tenn results? How are (strictly) economic and (strictly) ecological pay-offs combined to
increase chance of adoption, while improving the state of resources? ISNAR's research on
NRM planning should deliver suggestions for the successful organization and management
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of new NRM-research efforts.

The second issue is how to improve the quality of the planning process. A first dimension
is the infonnation that is being needed for proper planning and the analytical approaches to
interpret this infonnation correctly. As written before research with an NRM-scope requires
that productivity (a flow concept) and resource quality (a stock concept) are being reconciled.
Different approaches are available, ranging from rather simple and crude to rather
sophisticated and precise. An inventory could be made of analytical tools to improve the
infonnation basis for NRM-research planning, a number of tools could be applied in a pilot
study (Brad?), and an evaluation of the feasibility of different tools could be made.
Instruments could be selected for their ability to deal with resource quality evaluation.

The other dimension in improving the quality of NRM-research planning is the management
of the planning process itself. Different interest groups with non-converging objectives may
have a stake in the planning and research process. A best solution to all may not come in
sight, also because the available information is not conclusive. Consensus building and
transparency of decisions would then become principal concerns in the planning process. At
the same time NRM-research planning may be integrated with other resource policies, or
may be dependent of those policies. How NRM-research planning is integrated in the overall
policy enviromnent becomes another subject of research.

The third issue is about the players on the NRM-research field. As written before policy
makers are involved with NRM very directly and should certainly be integrated in the
planning process. Other resource users should be consulted. NRM-research may be placed
outside the traditional NARS. ISNAR should document which configurations of institutions
and persons are involved in NRM-research in different situations, and how the configuration
impacts on the planning process. This may require that ISNAR redefmes the target groups
for its research and services.

If target groups for research and services are being redefmed, the traditional partners for
collaboration with ISNAR at the international level should also be reviewed. Rather than the
IARC's which in most cases are grounded in the agricultural research systems of different
countries, we should approach institutions that are principally linked with policy makers
(though IFPRI may be one of these) and that have principle interests in resource management
issue. Studies on planning of NRM-research may be increasingly effective if organized in
collaboration with non-traditional partners.

Page 16

•



Table 1: Planning characteristics for agricultural research with an NRM-scope

Type of research

"traditional" "sustainable" "environmentally ecoregional
agricultural agricultural friendly" NRM
research research agricultural research

research

time horizon (years) ±1O ± 25 ± 25 ± 25

Sources of insecurity
in planning l

:

- social and economic ** *** *** ***
developments

- technical insecurity ** ** ** **

- knowledge base * * ** ***

1) *
**

***

= small source of planning insecurity
= intermediate source of planning insecurity
= large source of planning insecurity
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Table 2:

•
An approximate description of planning steps for agricultural research with and NRM-scope

Type of research

"traditional" "sustainable" "environmentally ecoregional
agricultural agricultural friendly" NRM
research research agricultural research

research
(1) (2) (3) (4)

Planning objective productivity/ lasting hamless improved
profitability profitability profitability resource

quality

Systems scope for cropping system! farming farming system ecosystem
diagnostic purposes subsector system + ecosystem

Which organization is being research organization as for (1) as for (2) as for (3),
planned? extensions system + NGOs + regional research in

science institution policy bodies, support role
research in
pivotal role

Defining Progress budgets on farm as for (1) + as for (2) + resource
indicators yields on farm experimental resource monitoring

indicators on monitoring +
resource experimental
quality resource

quality
indicators

Role of different type of
researchers1:

- agriculturalists *** ** ** *
- agricultural resource ** *** *** **

specialists
- social scientists * ** ** ***
- ecologists * * ** ***

***

1. *
**

= unimportant
= intermediate importance
= very important
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_able 3: Priority-setting characteristics for agricultural research with an NRM-scope

Type of research

"traditional" "sustainable" "environmentally ecoregional
agricultural agricultural friendly" NRM
research research agricultural research

research
(1) (2) (3) (4)

Measurement Value of productivity Long term- As for (2) + Value of
standard increase within value of value of resources

commodity subsector productivity externalities
increase within
farming system

Economic surplus Capital
approaches investment

Measurement approach, Dynamic Dynamic
method Dynamic programming + programming

programming external resource
values

Independently from Interactive
each other Interactive

Project evaluation Interactive

Yield or budget Farm scenario
Shortcuts projection projection Farm scenario +

external resource Ecoregion
projection scenario

projection

Page 19



Table 4: Participation issues in planning agricultural research with an NRM-scope •
Type of research

"traditional" "sustainable" "environmentally ecoregional
agricultural agricultural friendly" NRM
research research agricultural research

research
(1) (2) (3) (4)

Nature of Decision by expert Between (1) Between (1) Driven by
decision making judgment and (4) and (4) political

concerns
Policy-research
integration Policies to enhance Policies to enhance Between (2) Research to

research impact research impact and (4) enhance policy
impact

Participants
Research managers Research managers
researchers, researchers, Research managers Resource users,
extensionists, extensionists researchers, researchers,
farmers NGOs, farmers extensionists research

NGOs, farmers, managers,
other resource policy makers
users
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PRIORITY SETTING
IN AGRICULTURAL AND NATURAL RESOURCE MANAGEMENT RESEARCH:

FOLLOWING HAMLET'S DREAM OR MACBETH'S PLAN?

by W.G. Janssen
ISNAR

Abstract

Priority setting is often a complex decision process, requiring information and various types
of people. The paper reviews the priority setting process for agricultural research and it takes
two extreme approaches in priority setting: "quick and dirty" (Macbeth) and "overly
sophisticated" (Hamletl

). It concludes that neither the fIrst nor the second are relevant, and
describes the compromise.

The paper describes a defInition of priority setting in which persons within the institution are
responsible for the different components of the priority setting process. It describes the
methodologies for priority setting, well knowing, that these methodologies only supply
information for the decision making, but in no way the decision itself. It also describes the
process of priority setting and the participation in this process. Finally it emphasizes how
priorities could be implemented and lines out how the approach towards priority setting
changes from problem to problem.

1 Whereas the author introduced the figure of Hamlet as a priority setting ideotype in
1988, at the occasion of a discussion on priority setting at CIAT (International Center for
Tropical Agriculture), the idea of a Shakespearian contrast only arose after reading L.
Fresco's paper on land use planning (1993) where she introduces Mac Beth.



PRIORITY SETTING
IN AGRICULTURAL AND NATURAL RESOURCE MANAGEMENT RESEARCH:

FOLLOWING HAMLET'S DREAM OR MACBETH'S PLAN?

1. Introduction

Priority setting is a subject which has received lots of attention among agricultural
researchers during the last decade. The attention was caused by the necessity to allocate
limited funds to an ever increasing number of research alternatives, but also reflects some
other developments: the awareness has grown that agricultural research is not just a science
derived activity, aimed at increasing the amount of knowledge, but a development oriented
activity aimed at generating technologies that create sustainable agriculture growth, including
elements such as improved income distribution, food security and environmental
conservation.

Decisions on how to further the science base, principally depend on knowing where the
frontiers of science lay, and may be soundly taken by individual experts of the particular field
of science under consideration. For research to contribute to development, scientific
assessments have to be combined with understanding of the agricultural development process.
This implies that many more issues have to be considered in the decision, and that probably
not one single person combines all the knowledge required to make the best decision. Priority
setting becomes a complex decision process, requiring various types of information and
various types of people.

Within the process of priority setting most attention has been given to the methodological
aspects. How to compare, as objectively as possible, the importance of research alternatives,
has been the focal point. Economic surplus methodology (Alston, Norton and Pardey, 1994),
multiple scoring models (Mueller, 1989), analytical hierarchy models (Saaty, 1980) or
Multiple Objective Programming models (Romero and Rehman, 1989) are among the well
known methodologies of priority setting. The development of these methodologies has been
crucial for improving the quality of decision making, but has also indicated other fields that
require attention. Also, the attention to methodological issues has made many people think
that priority setting is principally conferred to the economics discipline. The present paper
will try to review the overall process of priority setting for agricultural research, indicating
issues that have arisen as a consequence of the methodological advances up to now and
highlighting disciplinary interactions.

Priority setting aims to improve the use of the resources available for agricultural or natural
resource management (NRM) research. However, priority setting requires resources itself, to
develop and process the information required and to arrive at a conclusion. What amount of
resources to spend in the process of priority setting has become an outstanding question. In
extrema, one group of people would argue that detailed formal priority setting does not
influence the quality of the fmal decision, since many elements are unforeseen, depending on
personal willingness or susceptibility to political vagaries. These people would argue that the
best thing is to get the process of priority setting over as quickly as possible and to make the
best of the research activities actually selected. Another group of people would argue that
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priority setting very much improves the insights of what activities are potentially useful, and
that extensive iterations and sophistication will help to reach a useful and feasible plan of
action. The fIrst approach can be labeled as Macbeth's, who said: "If it were done when this
done, then twere well it were done quickly". The second approach can be labeled Hamlet's,
who kept on pondering and arguing, trying to anticipate future events. For most people it is
obvious that neither the "quick and dirty" approach of Macbeth nor the "overly sophisticated"
approach of Hamlet are relevant. The question is what type of compromise between these
extremes is best.

2. What is priority setting?

Priority setting for agricultural research can be defmed at two levels. At the methodological
level, it may be described as "a logical, consistent and formal approach to identify the most
important possible research activities". This defmition raises other questions, e.g., what is
"important", or what is a "research activity"? Importance depends on whether an activity
satisfIes the objectives of research. Activities can be defmed as the principal research
programs within an institution, e.g., a cereals, dairy, or soil improvement program, but also
as the research projects within a program. Nevertheless the methodological defInition
assumes that objectives and scope of priority setting have been defmed in advance and that
the identifIed priorities are actually implemented.

At the institutional level, priority setting may be defIned as "the process of arriving at a best
possible set of research activities". In this defmition the emphasis is on "process". This does
not imply that the approach is irrelevant, but rather that the approach is part of a larger
process. In this process, objectives of the research institution are formulated, the scope of the
exercise is defined and priority activities are being implemented. In this defmition, the
emphasis is on the different steps and actions that have to be undertaken to arrive at
priorities.

Figure 1 illustrates the interaction between the fIrst defmition (delineated as box B) and the
second defmition (delineated as box A). In box B the emphasis is on the development of
measurement standards to evaluate whether a certain activity contributes to a certain set of
objectives (A, B, C or D), on the measurement of the contribution of the different alternative
activities (1, 2, 3), and on the systematic comparison of activities, once the measurements
have been defmed. Box B is defmed as "economic/analytical" priority setting.
In box A, defming the actual objectives of the research institution enters as an activity, as
well as defming the possible activities that should be evaluated. Finally, in box A, the
proposed priorities are approved and implemented. Box A is defined as "managerial!
institutional" priority setting.
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Figure 1. Priority setting from a manageriallinstitutional perspective (A) and from
an economic/analytical perspective (8)

What is priority setting?
A =manageriallinstitutional boundaries
8 =economicaUanalytical boundaries

A

Research objectives
A,B,C,D

B
I Measurement standards

~
Activity 1 IComparison of activities onActivity 2 Measurement ---.
Activity 3 the measurement standard

I
of

I Proposed priorities

I Implementation
I

Table 1 shows which persons within the institution are responsible for the different
components of the priority setting process. It is obvious that priority setting depends on many
people within the institutions. Economists may playa large role in providing the analytical
tools, but certainly the input of other researchers is as important to finish the process with a
qualitative set of priorities. It should also be clear that the management team, supported by
the Board of Trustees has the final responsibility for the process.

3. Why is priority setting important?

Priority setting aims to select the best portfolio of research activities for a certain research
institution. The primary importance of priority setting lays in pursuing the most effective use
of the available resources. It make sure that research resources are spent in the best possible
way. Uncertainties are inherent to the process of agricultural research, both regarding the
successful completion of research projects and regarding the relevance and adoption of new
research results. Rigorous priority setting does not assure that the best portfolio is chosen,
only that the expected pay-off of research is increased.
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Table 1: Responsibilities for the steps in the agricultural research priority setting process

Step Responsibility Data support
DefIning research objectives Board of Trustees, Policy documents,

Management Team Agricultural (sub)sector
analysis

DefIning alternative research All active researchers, Farming system diagnosis,
activities Program leaders Scientific literature
Defining measurement Economists Priority setting theory,
standards Priority setting studies for

other situations
Measuring contributions of Researchers Agricultural Statistics,
activities to objectives Survey information
Comparison of alternative Economists Economic and Social
activities Cost/Benefit analysis,

Decision Support Theory
Approval and Management Team Management Information
implementation of priority System (Monitoring and
activities Evaluation, Budgets)

Priority setting has a number of additional benefits. First of all, in the process of priority
setting, the existing resource allocation is reviewed. Even when the priorities are not strongly
modified after a priority setting exercise, the Management Team may decide that the existing
resource allocation did not reflect those priorities, thereby leading to a budget revision.

A well managed priority setting process clarifies the differences of opinion that may exist
within the organization and may provide the occasion for debating and resolving those
differences. It may therefore help to reach consensus on the objectives of the institution and
to increase the internal coherency.

Also, the time that priorities are being defmed is eminently appropriate for exploring and
considering non-traditional research alternatives. Priority setting may thus be used to renovate
and modernize the research agenda of the institution.

Clear priorities and research strategies make the management of the institution more
transparent and unambiguous. They guide the management in the decisions that have to be
taken, and clear up the expectations of personnel and stakeholders.

A rigorous priority setting exercise increases the credibility and the respect of the institution
towards the outside world. It improves the position of the institution in negotiations with the
treasury, with donors or with possible research partners. However, such credibility can easily
disappear if the institution does not pursue the proclaimed priorities.

Priority setting is an important and critical step in the management of any research institution
and should be done with care. This requires attention to the methodological choices, as well
as to the management of the priority setting process.
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4. Methodologies for priority setting •
Following Figure 1, priority setting methodology requires defining a clear set of objectives, a
well defmed set of possible activities and an approach to compare the contribution of the
activities towards the objectives. The approaches to compare the contribution of activities
towards the objectives have received most attention (Contant and Bottomley, 1988; Alston,
Norton and Pardey, 1994). Here, only a brief classification of the evaluation approaches will
be made. Afterwards possible methodologies for clarifying objectives and alternative
activities will be discussed.

4.1. Single criterion approaches

In the single criterion approaches there is one indicator that reflects the objective(s) of the
organization for which priorities are being set. For example, if the contribution of research is
towards increasing the national income, a single criterion method that measures income
growth, such as the Economic Surplus approach (a brief description follows) is sufficient.

Alternatively, the organization may have several objectives, but there is one single indicator
that reflects most or all of them, for example value of production (in a congruency analysis).
Value of production partly defmes the expected impact that can be realized, may reflect the
number of farmers that produce the commodity, and may reflect the importance of the
commodity in the diet. Value of production would thus take account of income growth,
equity and nutritional concerns. Reducing multiple objectives to a single indicator is highly
arbitrary but makes for a simple, unambiguous and interpretable standard.

Three single criterion methods are often used in priority setting. These are congruency
analysis, economic surplus analysis and linear programming. In congruency analysis, as
explained before, the relative importance of a research subject depends on the relative
importance of the subject according to a certain indicator. The indicator may be value a
production value, an area planted or the number of people earning income from it. If
commodity A is twice the value of commodity B, the amount of research resources allocated
to A would be twice the amount allocated to B. Congruency analysis delivers not only a
priority but also a budget allocation. Table 2 provides an example of a congruency analysis.
It compares the 1990 budgets for four International Centers with the hypothetical budgets
congruent with the value of the commodities under research.

Table 2: Congruency analysis of research budgets for four international centers, 1990
Value of Proportional Assigned Congruency

Commodities Budget Budget Ratio
1990 (Usn

million)
IRRI 84,000 40.1 24.3 0.61
CIMMYT 47,000 22.6 22.4 0.96
CIP 18,260 8.7 12.7 1.45
CIAT 21,290 10.2 22.2 2.25
Total 170,950 81.6 81.6 1.00
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A disadvantage of congruency analysis is that it allows for research on almost any subject.
Minor subjects would just receive minor resources. Nevertheless, most research systems want
to restrict the nwnber of subjects, because spreading resources is a sure recipe for
ineffectiveness. Congruency analysis is based on the asswnption that the indicator value is
proportional to the research benefits that will be obtained. This is an assumption that most
people would not fmd realistic. Congruency analysis is simple and straightforward and
provides a good starting point for discussion. The initial results can be incorporated in more
comprehensive multi-criteria approaches.

Economic surplus methodology (see Figure 2) tries to predict the economic benefits of
research. It would asswne that a certain research budget is available for a nwnber of
alternative activities. For each activity, it tries to estimate the physical impact of research
(e.g., an increase in yields with 10%, at the same costs per ha as before) and translates this in
a shift of the supply function (k). Afterwards the effect of the supply shift on the market
equilibriwn (price and quantity) is calculated and welfare economic theory is used to calculate
total research benefits (the shaded area in Figure 2). Activities with highest research benefits
are selected as priorities.

Figure 2. Calculating research benefits with the economic surplus approach

K = cost reduction
D =demand curve
S =supply curve

Quantity

Economic surplus methodology has the advantage over congruency analysis that the impact of
research is explicitly included. Another advantage of economic surplus methodologies is that
they are compatible with econometric methodology and can use the theories on partial
equilibrium and investment analysis. Economic surplus methodology also allows to
distinguish benefits to producers and consumers, or to different agents in the marketing
channel, thereby being a useful tool for policy analysis.
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Economic surplus methodology is a very versatile and powerful method, with a strong •
theoretical foundation. However, it requires elaborate data. The assumptions on research
impact are often poorly derived and the methodology (as probably this description) is poorly
transparent to non-economists. The result is a theoretically sound method, of which the
application is often foregone because it does not respond well to practical concerns in priority
setting such as participation, transparency to non-economists and limited data requirements.
In situations where good communication exists between the economists and the rest of the
institution, it has been applied with good results (Janssen et aI., 1991). For a more advanced
and more detailed explanation of economic surplus methods see Alston, Norton, and Pardey,
1994.

A [mal single criterion approach is linear programming. Linear programming has been
explicitly developed for planning under resource constraints, e.g., distribution plans and farm
production plans (Heady and Candler, 1958). When linear programming is used for research
planning, the idea is to maximize the benefits related with research, given constraints on the
resources available to research, such as human resources, equipment, budgets and others.
The benefit estimations for alternative research activities may be obtained from Economic
Surplus methodologies, but are now incorporated in a planning context that recognizes more
explicitly the constraints to research. The principal problem with linear programming
methods is the dependency on data (as for economic surplus methods) and the difficulty to
define relevant resource constraints in the long run other than a budget. If the budget is the
only limitation, linear programming does not add anything to economic surplus methodology.
Since most priority setting is done with a long run perspective, this is most often the case.

4.2. Multiple criteria approaches

Scoring models are frequently used for setting priorities. In scoring methods, a number of
criteria are identified, indicators are established for these criteria, and a score is given that
indicates how a certain research activity contributes to it. After an activity has received scores
on each criteria, a final score can be calculated once the weight (the relative importance) of
each of the criteria is known, and once a method has been chosen for combining scores (e.g.,
by adding or multiplying). In Table 3, a simple example is given of an additive scoring
model.

Table 3: Scoring beans, cassava, and rice research for Latin America on different criteria.

Criteria Beans Cassava Rice Criterion
weight

Value of production 3 2 5 2
Importance to poor 4 4 2 1
farmers
National value 4 2 3 1
Total weighted score 14 10 15

Note: Scores from 1 to 5. Weights do not reflect the objectives of any particular institution.
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When it is possible to defme scores in an objective manner, e.g. by using statistical data, the
contribution to the different criteria can be measured in specific units. For example the
contribution to nutrition can be measured by the average number of calories supplied per day
from a certain commodity. Often these exact measurements are transformed in scores in order
to combine scores on one criterion (e.g. calories for the nutrition criterion) with another
criterion (e.g. number of poor farmers for an equity criterion). The scores are a way of
normalizing the information available. Using scores rather than direct measurements is
mainly based on the need to combine assessments made in different measurement units.

Scoring models have the advantage of combining criteria and of combining, where necessary,
objective and subjective assessments (if reliable information is hard to obtain). Also, when it
is difficult to relate a single objective with a single criterion, scoring methods may help by
dissecting the objective in a number of criteria. For example, if it is difficult to obtain good
information on the expected production increase due to research, one could divide the overall
criterion in the five following criteria: value of production, growth rate, research gestation
time, chance of success and chance of adoption.

Within the scoring models advanced measurement methods such as economic surplus
approaches can be integrated. Their versatility turns scoring methods in probably the most
frequently used priority setting approach. However, (subjective) scoring models are also used
as a substitute for more rigorous data collection and objective definition, in which case the
outcome becomes doubtful. A disadvantage is that scoring models do not provide a clear
translation to budgets.

A second multi-criteria method is the analytical hierarchy process. The analytical hierarchy
process has some characteristics of scoring models, i.e. criteria and their relative weights are
defmed. The main difference is that the alternative activities are not being scored on the
criteria but are compared in pairs. Each time it is indicated how much more one activity
contributes to a certain criterion than the other. Pairwise comparisons are checked for internal
consistency. Once all the comparisons have been made they are transformed in a type of
score, which then leads to a final overall assessment (Saaty, 1980; Dyer and Forman, 1991).
Because of the importance of pairwise comparisons, analytical hierarchy processes are well
suited for problems with a limited number of alternatives and a high extent of subjectivity.
Also analytical hierarchy models may be useful in situations where activities of a different
nature (that cannot be evaluated by one measuring stick) are being compared.

A third multi-criteria method is multiple objective programming. Multiple objective
programming is an extension of linear programming in the sense that the objective function of
the programming model combines not one but several criteria, or in the sense that several
criteria have to be satisfied, before the final criterion can be maximized. In the same way that
economic surplus approaches (one criterion) can be included in scoring models (multiple
criteria), linear programming (one objective) can be included in multiple objective
programming (Romero and Rehman, 1989). The disadvantage of multiple objective
programming are like the disadvantages for linear programming: considerable data
requirements and the difficulty to defme resource constraints in the long run.
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4.3. DefIning objectives and their relative importance

Methodologies for this part of priority setting have received much less attention. The
principal approach could be named as "derived policy analysis", in which the proclaimed
objectives of a hierarchical superior system (for agricultural research, the hierarchical
superior system is often the agricultural public sector) are analyzed and translated into
specific research objectives. Objectives that are often cited for agricultural development
policies concern rural income growth, food security, natural resource conservation,
distributional equity, positive contribution to the balance of payments and low food prices.
These very general goals are then translated into more specific development strategies, e.g.
by rural infrastructure development, by increased commercialization, or by enhanced rural
education. The next step is to translate the implications of these strategies for agricultural
research. The translation is strongly based on the characteristics and comparative advantages
of research vis avis other policy instruments. Normally this implies that agricultural research
should direct itself to long term rather than short term objectives and that distributional
concerns (e.g. small farmer and poor consumer equity) are of somewhat lower significance
than in the overall agricultural sector policy.

Though such a "derived policy analysis" may arrive at concrete and relevant research
objectives, weighing the relative importance of each objective is another question. Here the
problem is whose objectives should be pursued, and then how to express the difference in
relative importance for the objectives. The question whose objectives to adopt is a highly
political one. Even within a coherent and well organized Ministry, differences of opinion may
exist on the weight of the objectives. When the different stakeholders of the agricultural
policy are consulted (e.g. farmers, consumers, nature conservation groups), the relative
weights will be very different. Conflict resolution methodologies may be required to solve
this issue.

Even when there is no conflict on the objectives as in the case of a single decision maker, the
efforts to arrive at explicit statements on the relative weight per objective (Mueller, 1989)
have often not been successful. Decision makers shy away from such explicit statements.
When confronted with alternative outcomes, they are able to decide which they prefer.
However they are not able to weigh their preferences explicitly. This is not just due to their
lack of eloquence, but reflects that the structure of most priority setting approaches bears only
limited resemblance to the actual decision making process.

4.4. Defining alternative research activities

Possible research activities are often defmed by means of diagnostic processes, such as
sondeos (Hildebrand, 1977), rapid rural appraisals (Chambers, Pacey, and Thrupp, 1989) or
formal diagnostic surveys (Trip and Woolley, 1989). Diagnostic studies can also be done at
the level of the agricultural sector or at the level of a commodity sub-sector (Mullins, 1992;
Henry and Janssen, 1992). The other principal source for identifying possible research
activities is by reviewing scientific progress and considering the application of new tools or
methods. Normally this is not a very formalized process, but something that takes place
during the course of work.
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It is very difficult to mold the defInition of alternative research activities in a rigorous
methodological framework. For identifying researchable solutions to production or resource
management problems, judgment is absolutely required, as well as analytical capacity.
Nevertheless, research planning and priority setting often suffer from the lack of an explicit,
conscious effort to review all possible research alternatives. Researchers, as other people,
tend to limit themselves to the type of problems and approaches they are familiar with,
thereby overlooking high pay-off opportunities for research.

The alternative research activities need to be characterized on the criteria included in the
decision process in a rigorous and systematic manner. This may still require considerable data
collection.

4.5. Applying priority setting methodologies

Methodologies for priority setting have focused on the comparison of alternative activities.
The two other methodological issues, how to defme the objectives of research and their
relative weights and how to identify research alternatives, have received much less formal
attention. As a result priority setting easily degrades into a sophisticated method to solve a
poorly defmed problem. It is important that the defmition of objectives and their weights and
the identification of alternative activities are done with equal care and attention than the actual
comparison.

Even if these conditions are met, it should be clear that it is difficult, or rather impossible to
capture the nature of many decision making problems appropriately in a methodological
framework. The conclusion is not to forget about formal priority setting approaches, but to be
aware that the results provide support for decision making and but not replace it.

5. The process of priority setting

Priority setting is not a scientific activity but a managerial activity. Priorities are set in order
to guide the strategies and the activities of a research organization. Most managers will fmd it
important how priorities are set. A participative priority setting process increases the amount
of knowledge and judgment applied in the decision making, and improves the feasibility of
implementing the proclaimed priorities. Access to the priority setting process and
transparency to assure credibility of the outcomes are important and need to be balanced with
methodological rigor and sophistication. There is no direct conflict between access,
transparency and methodological rigor, but in practice the priority setting processes that
emphasize rigor have tended to become untransparent and restricted to a small group of
people, whereas the more transparent and accessible processes have used less rigorous
methodologies.

Few systematic studies have been done on the possibilities to improve pnonty setting
processes (Javier, 1987, Dagg, 1992), reflecting the fact that process management is an art as
much as a science. Here some of the outstanding issues in managing a priority setting process
will be discussed.
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5.1. Initiation and leadership

Priority setting should be initiated and led by the person directly responsible for the
implementation of the results. When discussing priority setting at the institutional level, this
implies that the institution director will have to lead and initiate the activity. If priorities are
set for a research program, its director is the fIrst person responsible. The director has to
define the objectives of the priority setting process: is it to review existing resource allocation
in general; is it to eliminate certain activities in order to make room for new issues; or is it to
select the best (new) activity out of a set of possible alternatives?

To develop a methodological approach and to implement this approach, the director will be
supported by (a team of) social and technical scientists. They will have to consider how to
develop an approach that allows to answer the objectives of the exercise in the most efficient
way. Actually these scientists coordinate much of the priority setting process, nevertheless
they are not in charge of it. The approach chosen will be designed by this group of scientists,
but will be approved by the director.

5.2. Participation

Research is a policy instrument, eminently suitable to generate long term agricultural growth
and development. Therefore priorities have to reflect the objectives of the overall agricultural
policy and have to account for the needs and requirements of technology users. At the same
time, proclaimed research priorities will have to be implemented. This leads to the
identification of four key participants in the priority setting process. These are:

1) Policy makers from higher hierarchical levels in the public sector organization.
To develop a national agricultural research policy, it is useful to involve high ranking
officials from the Ministry of Agriculture. To set priorities for a research program, it
is useful to involve the director of the institution. Normally these people are few in
number and well educated. They can be approached to provide their opinion on
certain issues and to comment on certain outcomes. Communication with this group is
relatively easy, except for the fact that they are short of time.

2) Users afresearch results.
In most cases, these are farmers, but they can also be market agents, processors or
other government offices (e.g. quarantine services, seed production and certification
services). Especially in a Natural Resource Management context, many users other
than farmers may be identified. Often research is not in direct contact with farmers,
and the extension service may be included. With these groups it is much more
difficult to organize participation. If farmers are organized in representative bodies
(e.g. a farmers union), this body may delegate a representative to the priority setting
process. Very often, the farmer organizations are not representative, or only of one
opinion, and their participation does not lead to a more balanced priority setting
process. In such a situation there may be a need to collect opinions and demands for
research by means of surveys. This may increase representation, but makes the
participation very indirect.
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3) Researchers.
Priorities need to be feasible and need to be translated into concrete research
programs. The researchers within the institution should participate in the priority
setting to assure that the proposed priorities can be undertaken with success and to
build commitment to their execution. Normally this group is limited in size and well
able to express itself. By maintaining direct communication with them on the progress
and by inviting contributions and comments, through a series of plenary or group
meetings starting as early as possible, their participation in the process can be assured.

4) Donors.
In many developing countries agricultural research is only partly paid by the country
itself and depends to a large extent on external funding. In this case it is not enough to
be in line with only the requirements of the agricultural policy, but congruency with
the objectives pursued by donor agencies should be assured. The participation of
donors should have a more consultative character. Donors do not set the priorities,
but the relevance of the priorities should be checked towards donor objectives. This
may take the form of some consultative meetings, e.g. a donor support meeting.

5.3. Priority setting at different hierarchical levels within the organization

Priorities can be set for the development of the agricultural sector as a whole, for sectorwide
agricultural research, for nationwide research programs on a commodity or factor, and even
for projects within these programs. Further complications may arise if a research institution
operates with nationwide commodity programs on the one hand and regional research
programs or centers on the other hand (as is the case ofKARI in Kenya). Normally, priorities
are defmed at higher levels in more political terms, e.g. the importance of certain objectives,
and at the lower levels in more technical terms, e.g. the expected chance of success for
certain research projects.

Priority setting is essentially a centrally led process. At the level of the director, priorities can
be established for program A versus program B. At the level of the program leader, priorities
can then be established for project a or project b. The implication is that priority setting is
normally done best in a top-down fashion, and should be clearly linked with the allocation of
a budget. The problem with this mode of operation is that normally the better information on
needs and requirements for agricultural technology is available at the lower levels of the
organization. Thus the situation arises where decisionwise, a top-clown approach is most
desirable and where, information-wise, a bottom-up approach is most useful (Figure 3).

One way out of this dilemma is to consider the lower levels of the hierarchy as a stakeholder
in the higher level decisions, and to include them in the priority setting exercise. For
example, for decisions on the relative importance of commodities, the leaders of the
commodity programs are invited to participate in the process, as well as the leaders of
regional programs that may use the results of these commodity programs. At the level of the
national commodity program, again the leaders of regional programs are invited.
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Figure 3.

External Information for
Agricultural Research Decisions
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The practical problem is that the people with the best information have a major interest in the
decisions that are being taken. For example, in a priority setting exercise for commodities,
commodity program leaders will try to present their commodities in the best possible way.
Setting priorities thus becomes a political process. Breaking the link between personal
interests and information is impossible (since the interest has created the information in the
first place) and higWy unwise (since the interest creates the willingness to execute the
proclaimed priorities). However, it is possible to emphasize the general above the specific
interest and to make people aware of their role as impartial experts, who will all benefit (in
the end) by taking the right decisions. It is critical that priority setting is done in an unbiased,
open fashion, and it is the leader of the exercise who has to set the tune, for example by
explicitly detaching him or herself from previous interests.

If, within the institution, priorities are set at different levels, it should be assured that
technical expertise to lead the process is available at all levels, and that information on the
objectives for research is clearly available. Priorities for a regional center cannot be set at the
national level, priorities within a commodity cannot be set at the same time that priorities
between commodities are being dermed. It may be possible that an institution does not have
sufficient people available to support priority setting at all levels. In this case, it may be
useful to attach a social scientist on a temporary basis to a program leader or regional
research leader to derme research priorities.
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5.4. Iterative nature

Priority setting is not a process that can be concluded in one go. Normally the priorities that
result after the exercise will have to be reviewed by the different stakeholders, leading to
critique and suggestions for improvements. These observations may concern the final
outcome, but may also concern the measurement methods, the way in which objectives have
been operationalized or the alternative activities that were analyzed. The iterative nature
improves priority setting in three manners:

1) It reduces the chance of mistakes, poor judgment or poor methods, thereby improving
the technical quality of the process.

2) It increases the commitment of the stakeholders to the results, if they see that their
observations are taken seriously and are used for improving the results, thereby
increasing the chance of consensus.

3) It allows for a certain amount of negotiation on the results, thereby making possibly
unpopular, but valid results easier to swallow. The negotiation process is very
important for initiating the process of change that may follow.

Priority setting is also iterative in another way. It is not (or should never be) a one-time
activity. All functioning organizations have a set of implicit or explicit priorities, defmed by
more or less rigorous analytic approaches and decision processes. Priorities will be set for a
certain number of years, but may well change in the future. Priorities should be reviewed
periodically, in view of changing circumstances, thereby allowing a gradual shift of direction
for the institution. One implication of the iterative nature is that much can be learned from
reviewing earlier priority setting exercises and the considerations that were expressed at that
time. Another implication is that the amount of effort and time required should be reasonable
in regard to the expected time frame for which the results will hold. A third implication is
that priority setting is often concerned with the most attractive activities (to be added to the
research agenda) and the least attractive activities (to be terminated). It is not useful or
necessary to review all options.

5.5. Priority setting and the planning cycle

As already indicated in the previous section, priority setting is not a stand alone activity. It is
part of a planning cycle, where priorities are transformed into plans that are implemented. In
turn these plans are monitored and the progress of these plans is evaluated. The monitoring
and evaluation provide very useful information for improving new rounds of priority setting
since they allow for the verification of the hypotheses that were used in previous predictions
of expected research progress. For example, monitoring systems may improve the
information on the lead time of research thereby improving the estimates of the expected
benefits. Evaluation studies may improve the understanding of which research has the better
chance of being successful. Such evidence is very important since it places priority setting on
a more objective, neutral ground (somewhat away from the political arguments mentioned
before) and also since it may temper the exaggerated expectations that normally exist when
priority setting is done without empirical evidence. Priorities should be defined on the basis
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of both the external relevance of a possible subject and the internal competence. Monitoring
and evaluation are vital towards deftning the latter component.

5.6. Implementing priorities

There is no use in priority setting if it does not lead to actions. These actions normally
concern the partial or complete implementation of the newly defIned priorities. Some
elements involved, such as the negotiation processes and the translation of priorities into
budgets have already been discussed. Some other issues involved in the implementation are:

1) Priorities are normally based on an expected rate of progress of research. This
progress expectation is a starting point for deftning research targets, Le. the amount
of progress to be achieved after a certain number of years.

2) If the outcome of a priority setting exercise leads to a shift in resource allocation, this
shift has to be translated into the remobilization of people, equipment or land. This is
a very sensitive and difficult process, because certain people will be asked to give up
their principal interests. It is important that priorities do not express any judgments on
people, thereby reducing the friction in the implementation process. If priority setting
can be perceived as an "institutional opportunity search" which leads to new chances,
it may actually promote change.

3) Implementation is very much constrained by management capacity. It may be
necessary to translate priorities into an implementation sequence. Not necessarily the
highest priorities will be implemented fIrst, for example if they require major
investments or human resource development. It is important that the priority setting
exercise does not intend to overhaul an institution completely, but that it has realistic
expectations on what it may achieve.

6. Alternatives to priority setting

Priority setting concerns the allocation of resources from a central pool towards different
activities. In essence, it is a centralized process based on the assumption that the expected
outcome of research is reasonably predictable. Because the outcomes are reasonably
predictable, it is rational to allocate resources to the research activities with the highest
expected pay-offs.

However, the outcome of research strongly depends on a number of elements that are not so
easy to estimate in a centralized process. First of all the quality and motivation of the
research team. Secondly the demand for the research output. Also, priority setting
concentrates on allocating the available resources, whereas research managers may be more
interested in mobilizing more resources.

These arguments suggest that the priority setting tool should be used with care and one
should place excessive emphasis and trust on it. Priority setting is important for defIning the
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principal direction and the outstanding activities of a research institution or research program,
but should not be used to derme every slightest detail. Since priority setting is most important
for defining major directions and less concerned with minor details and differences, it is not
always necessary to use highly sophisticated tools.

Thus priority setting should be accompanied by some other management tools. A swift
mechanism for the submission and approval of research projects and the allocation of
resources may motivate researchers to develop activities that combine overall priorities with
their own interests. At the same time research management should pay considerable attention
to acquiring additional outside funding for new projects, e.g. by means of a special project
office. Also, part of the budget authority can be shared with representatives of the fmal users,
thereby assuring that the system responds to their own, rather than to scientific priorities.

7. Concluding remarks

Priority setting is a management tool and the quality of the tool is not dermed by scientific
criteria (e.g. estimation methodologies), but by managerial criteria. This tool should respond
to the needs and constraints of the research manager. There is a limit to the time that can be
put to the process, which has implications for the data collection and analysis. It also implies
that transparency and implementation concerns, weigh very heavily on the choice of approach
and that participation, consensus on objectives and commitment to the implementation are
more important than the detail of the procedures being used.

Priority setting is forward looking and predictive in nature. It is difficult however, to develop
a criterion for the best prediction. This is largely caused by the fact that the actual decision
problems being faced by research institutions are always more complex than methodological
tools can capture. Priority setting methodologies therefore only supply infonnation for the
decision making, but in no way the decision itself. What is then the best priority setting
process? To the author, it is that method that can be described as "the approach that best
stands the test of critique of a group of seasoned, open minded research managers".
Obviously, the approach will change from problem to problem.

Within the field of priority setting most attention has been focused on measuring the
contribution of research activities to certain objectives. How to defme objectives or how to
lead the priority setting process has received less attention.

Priority setting often concerns the comparison of activities of a very different nature, with
completely different cost and benefit profIles. In such situations, objective measurements are
often absent, or hard to obtain, and it becomes important to develop solid subjective
assessments. It is important that judgments are based on the widest available knowledge, that
they fonn a reflection of the target groups and are accepted by all concerned once they are
obtained. These points emphasize the process management dimension of priority setting.

What is the value of formal priority setting? First of all, it brings the people together that
have a stake in the decision, thereby reducing the chance of personal bias. Secondly, it tries
to build decisions on actual evidence, rather than on subjective assumptions. Thirdly, it
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requires clear and concrete thinking on what really matters, on why research is being done. •
Thereby it allows research managers and others to make up their mind and it provides clarity
and transparency to persoIll1el and other stakeholders of the institution. By formal priority
setting the quality of decisions can be greatly improved. In Shakespearean terms: Hamlet will
find more clarity and Macbeth may find more peace.
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Annex 2: Overheads



e e e
Workshop Goal

To provide program leaders and scientists

with a systematic approach to developing

a research program and priority setting

which ensures improvement of research

performance to obtain national objectives

-

,k'
A
'v -""c Research Program Formulation - 1.1.1
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Major Objectives

e

1. Explain how long-term program planning fits into agricultural
research planning and program formulation.

2. Identify problems within the participants' research programs that
can be solved or ameliorated by long-term program planning.

3. Explain why formal priority-setting methods are necessary.
4. Describe the steps and identify methods in priority setting.
5. Describe how to conduct a gap analysis for a given resource.
6. Outline differences in research program formulation between

NRM research and traditional agricultural research.
7. Describe multidisciplinary research concepts.
8. Discuss institutionalization of program formulation.
9. Identify key parts of a research proposal.
10. Develop a research proposal that gives sufficient insight

into the research that decision makers can approve and fund.
11. Plan actions for future activities in research program formulation.

~, Research Program Formulation - 1.1.2
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Expected Outputs

1. Improved research program formulation skills among
agricultural research managers (program leaders and
scientists).

2. Improved commitment among agricultural research
managers to work as a team towards establishing
a function/unit for research program formulation within
the institute.

3. Action plans designed by the participants to implement
activities related to research program formulation in
their respective organizations.

~ Research Program Formulation· 1.1,3
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Objectives of Day One

1. Discuss the background, rationale, objectives and schedule for
the five-day workshop.

2. Explain the use of the Participant Action Plan Approach (PAPA).
3. Identify the trainers and trainees.
4. Explain how long-term program planning fits into agricultural research

planning and program formulation.
5. Relate the process of long-term program planning to participants'

experiences with planning.
6. Identify problems within participants' research programs that can be

solved or ameliorated by long-term program planning.
7. List some of the specific benefits of using the process suggested.
8. Explain why a review of the sector is a necessary step in long-term

program planning.
9. List the types of information that should be included in a sector

review.
10. Identify stakeholders and clients to be included in program formulation.

Research Program Formulation - 1.1.5
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Schedule of Day One

e

08:30 - 09:00
09:00 - 10:30

10:45 - 13:00

14:00 - 15:30

Welcome
Session 1. Introduction to the Workshop

------- Tea/Coffee Break

Session 2. Program Formulation: Context,
Terminology, and Rationale

------ Lunch -----------------

Session 3. Sub-sector Review, Stakeholders,
and Clients· Consultation

------- Tea/Coffee Break --------------

15:45 - 16:30
16:30 - 17:00

Research Program Formulation -1.1.6

Session 3. (Continued)
Feedback on the Day·s Activities and PAPA
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e e

Why PAPA?
e e

• Systematic and continuous planning of future
activities by trainees as training evolves

• Formal link between trainees and trainers for
follow-up activities: which skills have been used
in the job?

• Further involvement of trainee in improving
the training material after training event

v·, Research Program Formulation· 1.1.8
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Uses of PAPA

~ Assess the transfer of skill to work place

~ Determine the impact of change introduced

~ Identify problems of implementation

~ Decide how to modify the course

~ Evaluate the most useful parts/quality of training

f

I
,j~~.,.,+, Research Program Formulation - 1.1.9
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Steps in PAPA

Follow-up
activities

In-course
activities

Analysis and
conclusions

Planning
for PAPA

Reporting

Research Program Formulation - 1.1.10
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~

Step 2: In-course Activities

Stage 1
Objectives:

• introduce PAPA to participants
• identify possible actions to be tried on the job

Procedure:
Jot down action ideas during the training

• use format provided (annex 1)
• do it at end of last session each day
• confer with other participants/trainers periodically

Research Program Formulation - 1.1.11
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Step 2: In-course Activities

Stage 2

e

c

Objectives:
• develop action plan

Procedure:

• prepare preliminary list of action items

• confer with partner

• finalize and prioritize list of action items

• report individual action plans

• make copy and submit to trainer

Research Program Formulation - 1.1.12
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Step 3: Follow-up Activities

Trainers I Participants

• Formulate and send
questionnaire

• Analyze and interpret
data

• Prepare report

• Modify course content

...1" Research Program Formulation - 1.1.13
C
~~

I • • Fill out and return
questionnaire

I • • Receive report and
send feedback
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Date

PAPA Questionnaire, First Stage
Ideas for action items

v~,

-0
~

Workshop title:

DateNenue

Name

Organization

Ideas I would like to try when I return to work at my research institute, based on what I have learned in
this training workshop

Note: You can use the workshop objectives, what you learn during the workshop, handouts, conversations with participants and trainers, etc, to
come up with ideas.

Research Prog ram Formulation - 1.1.14
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Objectives of Session 2. Program Formulation:

Context, Terminology, and Rationale

4. Explain how long-term program planning fits into
agricultural research planning and program formulation.

5. Relate the process of long-term program planning to
participants· experiences with planning.

6. Identify problems within participants· research programs
that can be solved or ameliorated by long-term program
planning.

7. List some of the specific benefits of using the process
suggested.

" Research Program Formulation - 1,2.1
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Program

e e

Focuses on users· needs in a

• commodity (or a group of commodities)

• agroecological zone

• production system

• production factor

\.1-.., Research Program Formulation· 1.2.3
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Terminology

e e

National Agricultural
Research Plan

Research Program

Research Project

Research Activity
U--'" Research Program Formulation' 1.2.6

"£..

The collection of all
agricultural research
in the country

The research focused
on user needs in a
well defined subject

The set of research
activities required to
overcome a certain
constraint (time bound)

Experiment or study
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National Agricultural Research Plan

, 'c
~"'.

./'"

: 1 National Agricultural Research Plan :
I * 9 (programs/plans) I
I I,-------------------------,
I 9 Programs
I * 20 (average projects/programs)
I Ii 180-Projects- - - - - - - - - - - - - - - - --:

I * 3 (average activities/project) IL ~

: 570 Activities :
L J

1----------
I Program IIX II
I *I
I ? Projects
I *

: ? Activities
I

Research Program Formulation - 1.2.7

Workshop Objective:

How to define which projects and
which activities to undertake
in program "X"
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Example of a National Agricultural
Research Plan

v
~.

National agricultural
research plan of .

· ... is made up of .
9 Pograms .

· ... is made up of .
24 Projects .

· ... is made up of ....
5 Activities . . . . . . . . . . ...

Research Program Formulation - 1.2.8

Benin

- Region south
- Basic grains
- Cotton
- Region north
etc.

- Striga control in maize
- Improved utilization of organic fertilizer
- Forage conservation for dry season feeding
- Breeding drought tolerant sorghum varieties
etc.

- Characterization of local sorghum varieties
- Introduction and selection of improved varieties
- Crossing of local varieties with improved varieties
- Testing and selecting crosses
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Agricultural Research Plan Components

D Policy

D Organizational structure- ~-
~ Program: research content- ..
D Resource development

e human

e physical

e financial

V Research Program Formulation· 1.2.9
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Programs
e e

e Program has a clearly defined subject

e Subject of research programs defined in
strategic plan and/or agricultural
research policy

e Approximate size of program defined by
combining policy concerns and structural
concerns

Vh, Research Program Formulation· 1.2.10
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For Program Formulation

e subject of research program should
be defined

e appropriate size should be indicated

Information comes from research policy
and strategic planning

( Research Program Formulation· 1,2.11
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• expected results
• schedule for completion

v
'\'--'
C)

Program Formulation in the Context of
Research Planning at 3 Levels

Research policy design and strategic planning (10-15 years)

• defines principal research subject for research programs
• defines approximate size of research programs

Long-term program planning (10-15 years)

• stops at project identification with human resource requirements

Project formulation

• details of activities/methodology
• resources needed

Annual workplan and budget

• activities and resources required for the next year

Research Program Formulation - 1.2.12
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Why Program Formulation?

Research should be:

• Effective

• Efficient

• Necessary

• Comprehensive

~s:: Research Program Formulation - 1.2.13
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Effecuve Research

Responds to:

e national development objectives

e users· needs

e potential for adoption

Research Program Formulation - 1.2.14
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Efficient Research

e Objectives are realistic for given resources

e Objectives are achieved at the lowest
possible cost

e Resource allocation is based on relative
importance of reaching objectives

Research Program Formulation - 1.2.15
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Necessary Research

e Builds on past research

e Opportunities for borrowing outside

technologies are not overlooked

Research Program Formulation - 1.2.16
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Comprehensive Research

e All experiments and studies needed

to reach objectives are included

v', Research Program Formulation - 1.2.17



e e e e

1 Review
subsectorl

region
development

objectives

Program Planning Steps

3

Analyze

constraints

4
Determine
research
program

objectives

5

Identify

projects

6
Set

project

priority

7
Resource

gap

analysis

8
Make

recommen

dations

1>,:1""

2

Evaluate

research

Research Program Formulation - 1.2.18
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Method can be used for:

e commodities (or groups of commodities)

e· agroecological zones

e production systems

Subject of program has been defined in
earlier planning stage.

Research Program Formulation - 1.2,19
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Advantages of Group Process

e Comprehensive, unbiased analysis

e Builds consensus

e Fosters support

e Increases chances of implementation

\of Research Program Formulation· 1.2.24
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Role of Planners

• Facilitate group process

• Collect data for group sessions

• Help write reports

Research Program Formulation· 1,2,25
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Objectives of Session 3. Sub-sector Review,

Stakeholders, and Client1s Consultation

8. Explain why a review of the sector is a necessary
step in long-term program planning.

9. List the types of information that should be included
in a sector review.

10. Identify stakeholders and clients to be included in
program formulation.

Research Program Formulation -1.3.1
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Step 1. Review Subsector or Region

National economy:

• Development objectives
• Area and production

trends
• Future demand?
• Target group
• Import-export

Agroecological zone level:

• Agroecological characteristics
• Share in national production
• Socioeconomic characteristics
• Yields

V'
';,5'':

L
Research Program Formulation - 1.3.2

Development objectives .-J
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Review Subsector or Region

Current conditions:
e Producers· situation

in each zone

Potential sustainable

productivity ••

Current conditions:
e Demand factors and

agricultural sector
characteristics

National development

objectives

v"
Research Program Formulation - 1.3.3
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Subsector Review: Faba Bean

-72%

-24%

-5%

PrOdUCtlO~

max: 345,000t
I r...-; I min: 39,000t
1970-1979 1980-1989

Negative trends will continue if nothing is done

,.j- Research Program Formulation - 1.3.4
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Development Objectives: Faba Bean

e

271,000 ha

3.0 kg/person

p..re3

consumption
2.5 kg/person

184,000 ha

880 kg/ha 'f\e\d 900 kg/ha -,
___-f

15,000 t Exports 15,000 t

\/ Research Program Formulation - 1.3.5
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Example: Producers· Situation in
Pre-Rif Zone

Physical:

e Rainfall >600 mm

e Low winter temps.

e Hilly terrain

e Shallow clay soils

e High erosion

Research Program Formulation· 1.3.6

Socioeconomic:

e Small holdings and plots

e Subsistence production

e Family labor

e No mechanization
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Potential Sustainable Productivity
in Pre-Rif Zone

Actual
V~ Research Program Formulation· 1.3.7
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v'"
~

Stakeholders Include

e Public officials
e Governing bodies
e Public land managers
e Interest groups
e Small farmers
e Indigenous people
e Extension agents
e Organizations, industries, and businesses

based on forest products and others
• etc.

Research Program Formulation - 1.3.9
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Why Involve Clients

• Research program will be more

user-focused

• Users· needs will be linked to research

• Chances of implementation increases

V' Research Program Formulation - 1.3.11
..4.,
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Participation Is Important for

e Parties to share in problem analysis

e Parties to share in solution strategy
formulation

e All aspects of problem to be addressed

e Clients to build commitment

e Two-way communication

V Research Program Formulation -1.3.12
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Principal Clients of Research

• Producers and manufacturers

• Consumers

• Scientists

• Policymakers

V Research Program Formulation -1.3.13
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.,J
",-4.

Subsector Review and
Stakeholder Consultation

Summary:

• Identifies needs

• Identifies players

• Requires specific expertise

Research Program Formulation - 1.3.14
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Objectives of Day Two

e

':';,,".

1. Explain why evaluating current research results, both
domestic and external, is a necessary step in long-term
program planning.

2. State questions to ask when evaluating research.
3. Explain why analyzing constraints is a necessary step in

long-term program planning.
4. Describe a specific technique for analyzing constraints

- the "tree of constraints."
5. Explain the visualization technique.
6. Explain why determining research objectives and

strategy is a critical step in long-term program planning.
7. Recall a specific technique for determining research

strategy and objectives: the IItree of research objectives. II

Research Program Formulation' 2.4.1
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Schedule of Day Two

e

08:30 - 09:00
09:00 - 10:30

14:00 - 15:30

Opening of the Day's Activities
Session 4. Evaluation of Research

------ Tea/Coffee Break

10:45 - 13:00 Session 5. Constraint Analysis
------- Lunch -----------------

Session 6. Identifying Research Objectives
and Strategy

------- Tea/Coffee Break

~~\

15:45 - 16:30
16:30 - 17:00

Research Program Formulation· 2.4.2

Session 6. (Continued)
Feedback on the Day's Activities and PAPA
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Objectives of Session 4. Evaluation of
Research

1. Explain why evaluating current research results,
both domestic and external, is a necessary step
in long-term program planning.

2. State questions to ask when evaluating research.

~"" Research Program Formulation· 2.4.3
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Evaluate Research

~..". ~,- Araz:.
~ ~~.,...-~

I

Ready for technology transfer

Needs further work/testing

Results not adopted

r::: - - .,
No research- - - ...

.r ,IUnprOductiV:...; .;

Research Program Formulation· 2.4.4
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External Research Review

• External research review shoud

emphasize areas where domestic

research is inactive

• Scientists take note of others·

breakthroughs

if, Research Program Formulation· 2.4.5
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Uses of an Internal Program Review

e Assess research progress
• Assess research relevance

• Idenfity gaps
• Build consensus on decisions
e Provide information

• Priority-setting forum
e Update scientists and managers

• Identify technologies for dissemination

• Improve communication
• Help in external reviews

Research Program Formulation - 2.4.6
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Evaluation of Research Results

Constraints: No Ongoing Ongoing On-farm Ready Results Results
Orobanche research research research testing for 11 not adopted

unpromising adopted

Resistant V'varieties

Glyphosate V'
Other V externalchemicals

Other Vmethods

\/\ Research Program Formulation· 2.4.8
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Summary:

Research Evaluation

e to know what research has been done

e to know what it takes to do research

e to know which research may be accepted

by target groups

v-:~ Research Program Formulation· 2.4.9
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Objectives of Session 5. Constraint Analysis

3. Explain why analyzing constraints is a necessary
step in long-term program planning.

4. Describe a specific technique for analyzing
constraints - the IItree of constraints. II

5. Explain the visualization technique.

Research Program Formulation - 2.5.1
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Step 3. Analyze Constraints

Tree of Constraints

Research Program Formulation - 2.5.2
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Constraints

e e

• Obstacles to achieving potential

e Production

e Marketing

e Processing

e Handling

V\.
\~
--Ii;}'

• Destabilizing factors

e Environmental degradation

e Declining potential

Research Program Formulation· 2.5.3
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Tree of Constraints for Faba Bean

e

I Declining profitability I
t.

t ... t t t
High Declining Losses Limited Declining

production costs yields • harvest processing exports
• storage. . .

I I I I I

t t .. t t
Low plant Improper Orobanche Poor weed Poor control
density fertilizer use not controlled control other pests

..
I

... ... ...
I I I

+ + ... -.
Lack of No resistant Poor results No alternative

knowledge varieties chemical control
control methods

...
I

... ...
I I.. ..

Glyphosates
not adopted

No other
chemicals

_______t _
t t

No warning Complex
system application

t t t
Farmers not Insufficient Product

trained in use on-farm costly and
evaluation untimely

\I'....."
~

Research Program Formulation· 2.5.5
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Problem Analysis

• Analyze existing situation

• Identify major problems

• Define core problems

• Visualize cause-effect relationships

~ Research Program Formulation· 2.5.6,
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Five Steps of Problem Analysis

1. Identify major problems

2. Write statement of core problem

3. Write causes/components of core problem

4. Form cause-effect diagram

5. Verify validity and completeness

1./"''1 Research Program Formulation - 2.5.7
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Visualization: Initiating the Constraint Tree

1. Group members write on a card major problems
concerning subject of research.

2. Cards are collected and organized. One card is chosen
as "core problem ll

, or IIcore problem ll is synthesized
from others. Core problem should be linked with
development objectives.

3. Other cards are arranged as causes/components of
II core problem ll (or of other major problems).

v" Research Program Formulation· 2.5.8
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Principles of Elaborating Constraint Trees

• Causes/components of major problems need to be
more specific than major problem itself

• Causes/components of each following problem
need to be more specific again, and so on

• Why? Why? Why?

• Constraint tree helps to link II core problem ll with
very specific, well defined problems

~, Research Program Formulation" 2.5.9
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Group Visualization Techniques

e Facilitate participation of all

e Ensure no ideas are overlooked

e Focus discussion, prevent circular
arguments

e Obtain consensus

V'\ Research Program Formulation - 2.510
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Objectives of Session 6. Identifying Research

Objectives and Strategy

6. Explain why determining research objectives and
strategy is a critical step in long-term program
planning.

7. Recall a specific technique for determining
research strategy and objectives: the IItree of
research objectives. II

\,.r~", Research Program Formulation - 2.6.1
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Determine Research Objectives & Strategy

Review
subsectorl

region I •
development

objectives

~

Analyze
constraints I .1

Determine
research
program

objectives

Identify
projects

Set project
priority

Conduct
resource

gap
analysis

Make
recommen

dations

Evaluate
research

Research Program Formulation - 2.6.2
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~J~

~

Input in Identifying Research Objectives
and Strategies

Identified Development Research
constraints objectives evaluation

Overall
program X X
objectives

Specific
X Xresearch

objectives

Research Program Formulation· 2.6.3
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Tree of Objectives for Faba Bean

, + i
Increase

loss: value-added Stabilize
t through exports
:II

processing"

e
es
9

~ A A A A
I I I I

Improve profitability

-----------_.~----------• -+
Increase Reduce Reduc

yields production • harv

costs • stort

and
ease
ntrol

Orobanch
control

+ t t

Optimum Adequate Weed
Pes

e
displant density ferti lization control
co

A
I

Seeding
dates

Seeding rate

~ I' 1
j--~I I t I j t

Seed bed
preparation
techniques

A
I
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Overall Research Program Objective

e corresponds with "core problem ll

e incorporates development objectives

e guides next stages

- project identification
- priority setting

Research Program Formulation - 2.6.5
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Detailed Research Objective

e corresponds with specific constraints

e starting point for project identification

e considers research strategy

e

Research Program Formulation - 2.6.6
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Resistant varieties?
Chemical control?
Biological control?
Agronomic practices?

e

~C~SlRAfNT

e

Research Program Formulation· 2.6.7
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..~~.;:

Identify Strategies

Based on:

Ii2r feasibility of research

Ii2r probability of results

Ii2r probabiIity of adoption

Research Program Formulation - 2.6.8
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To Identify Research Objectives:

• The constraint has to be amenable to
technological solutions

• Definition of what a research program may
handle changes from case to case (e.g. varietal
improvement on policy research)

Research Program Formulation - 2.6.9
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Importance of Non-Technical Constraints

affect type of
objective to be

adopted

~"~ Research Program Formulation· 2.6.10
~
"!$"'"

additional "support ll

may be needed for ready
technical solutions
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Constraints that Are Not Amenable to
Technological Solutions?

e Define development objectives and "support ll actions
(NO research projects)

e Suggested support actions will be communicated
to relevant institutions

e Communicating support actions helps to integrate
research in overall development policies and allows
other partners to benefit from analysis

if~ Research Program Formulation - 2.6.11
..,-;"
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Objectives of Day Three

1. Explain why translating research objectives into
clearly defined research projects is a necessary step in
long-term program planning.

2. Describe some of the criteria for grouping experiments and
studies into projects.

3. Recall that, at this stage of planning, projects are only identified
with their major objectives and human resources requirements.

4. Explain why formal priority-setting methods are necessary.
5. Understand that a formal priority-setting process does not

substitute personal judgment, knowledge, and experience.
6. Understand the modified II Benefit/Cost Approach. 1I

7. Identify key principles that should guide any priority-setting
process.

8. Describe the steps in priority setting.
9. Identify methods in priority setting.

....t')" Research Program Formulation· 3.7.1
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Schedule of Day Three

e

10:45 - 11:15
11 :15 - 13:00

08:30 - 09:00
09:00 - 10:30

Opening of the Day·s Activities
Session 7. Project Identification

------ Tea/Coffee Break

Session 7. (Continued)
Session 8. Priority Setting in Program
Formulation

--------- Lunch

14:00 - 15:30 Session 9. Priority Setting: Approach and
Methodologies

------ Tea/Coffee Break -------------

'..r:~
-~

15:45 - 16:30
16:30 - 17:00

Research Program Formulation· 3.7.2

Session 9. (Continued)
Feedback on the Day·s Activities and PAPA
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Objectives of Session 7. Project Identification

1. Explain why translating research objectives into
clearly defined research projects is a necessary
step in long-term program planning.

2. Describe some of the criteria for grouping
experiments and studies into projects.

3. Recall that, at this stage of planning, projects are
only identified with their major objectives and
human resources requirements.

Research Program Formulation - 3.7.3
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Step 5. Identify Projects

..
1

Objective

t

..

!
2

1a I 11 b I I1~ 1 2a I 1 2b I ~
t t t t t t

~:j,::'}.

-- Research Program Formulation - 3.7.4
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Project

e e

• Constraint and path to solve it

• Coherent set of time-bound activities
necessary to solve the problem

• An aggregation of research activities

• Unit of research management

• Provides context for multidisciplinary
research

;: Research Program Formulation - 3.7.5
O~

'R.~->..
''\



e e e e

Identify for Each Project

• Constraint

• Objectives

• Activities

Research Program Formulation - 3.7.6

• Person-years required
• discipline
• location

• Duration
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Project Title: Alternative Orobanche Control Methods, Zone Saiss

Constraint description ----1-+ Objective
No varieties resisitant to orobanche
have been created so far; chemical
control has not given satisfactory results.
Other ways to control orobanche have
not been investigated.

Scientists

To develop cost-effective and
appropriate alternative methods
to control orobanche, in particular,
biological control and agronomic
practices.

..
Activities

'Q
~

Agronomist:
Weed specialist:
Agricultural economist:
Phytopathologist:

Total:
Project length:

Research Program Formulation - 3.7.7

0.4 PY
0.3 PY
0.2 PY
0.3 PY

1.2 PY per year
4 years

.....
.......

1. Study of host-parasite relationship
2. Identification of biotic controlling factors
3. Determination of soil preparation impact
4. Determination of fertilization impact
5. Determination of rotation impact
6. On-farm testing and evaluation
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To Estimate Project Cost

~
V ......,

Person
Years

Research Program Formulation - 3.7.8

x

NORM:

Operating funds
& support staff
per researcher

Total
= Research

Cost
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Size and Duration of Project Depend on

• Scope of project objective

• Resources available

• Type of research - applied or basic

• Nature of investigation

v~"
~ Research Program Formulation - 3.7.9

~
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Objectives of Session 8. Priority Setting
in Program Formulation

4. Explain why formal priority-setting methods
are necessary.

5. Understand that a formal priority-setting process
does not substitute personal judgment,
knowledge, and experience.

6. Understand the modified II Benefit/Cost Approach. 1I

V'''t, Research Program Formulation - 3.8.1
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Definitions of Priority Setting

• A logical, consistent, and formal approach
to identify most important possible activities

• A process of arriving at the best possible

set of research activities

\.f'"
d~ Research Program Formulation - 3.8.3
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Why Set Priorities?

e Make most effective use of resources

e Help in planning

e Help to reach consensus on objectives

e Renovate and modernize research

e Provide guidance to management

e Increase credibility

I"j"''\ Research Program Formulation - 3.8.4
~,
~
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,,~

Priority Setting: A Structured Analysis

e What is needed in terms of:
- people?

- resources?

- information?

- time?

e How is it done?

e What are the results?

e How are results used?

Research Program Formulation - 3.8.5
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Why Use Structured Methods?

decision
makers

research
system

\
others

Research Program Formulation· 3.8.6
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Why Use Structured Methods?

e To organize and use available data

e To identify and openly resolve conflicts
of interest

e To repeat analysis and arrive at same
conclusions

~ Research Program Formulation· 3.8.7
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However

e e

• Doesn1t substitute for judgment, experience,
and knowledge of researchers

• Makes systematic use of experience

• Depends on the quality of inputs
(garbage in I garbage out)

v~ Research Program Formulation - 3.8.8
!I""-...
~
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A Priority-Setting Approach to Select
Most Urgent Research Projects

• Modified cost/benefit approach

.. t',\;,- Research Program Formulation· 3.8.9::.z.'\'
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Estimating benefits of research projects

IIB II

Estimating cost of research projects

lie"

Which project to choose?

B1/C1 > B4/C4 > B2/C2

V""\ Research Program Formulation - 3.8.10
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How to Estimate lIell ?

human
resource

c= I require
ments

(a)

x
norm

(b)

• estimates of (a) have been made in step 5

• assumption: (b) constant across projects

B1/ C1 > B4/ C4 > B2/C2

will not be affected

if.;::.., Research Program Formulation - 3.8.11

~~-'"
.-..;.:;;.



e e e e

0~>,

~~

How to Estimate IIB II ?

1. Potential contribution of drought research
to improving profitability (V)

*2. Contribution of specific project to realizing
potential contribution (P) (2:0/0 = 100)

*
3. Chance that the project will be successful (5) (0/0)

*4. Expected adoption of results (a) (%)

Research Program Formulalion - 3.8.12
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Bi =v* Pi * Si * ai

Further concerns:

e e

e equity impact
IIQII correction factor (e.g., 1.1, 1.0,0.9)

e environmental impact
lIell correction factor (e.g., 1.1, 1.0, 0.9)

Modified II BII

Bim =V * Pi * Si * ai * Qi * ei

Research Program Formulation· 3.6.13
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Estimating "V"

e

-----~

~

If drought research on maize is fully successful,
yields in our country may increase by 300/0
(no effect on costs)

• yield at present = 1000 kg/ha

• area = 500.000 ha

• price of maize = US$ 100/ton

v = 0.30 * 1 * 500.000 * US$ 100
=US$ 15 million

Research Program Formulation· 3.8.14
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r;:;
C>_...

Estimating" P"
(by project) (importance)

e What share of area is affected by constraint?

e What is severity of constraint?

Recall:

n
L Pi=100
i=1

Research Program Formulation· 3.8.15
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Estimating 115 11 (chance of success)

e complexity of research

e possibility to adapt research results

e advancement of research on the constraint

e qualifications of researchers/equipment

liS" high = 0.75
IISII medium =0.50
liS" low = 0.25

,~o
~ Research Program Formulation" 3.8.16
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~~

Estimating IIAII
(expected rate of adoption)

• net benefits to producers

• risk involved in adopting technologies

• management complexity of technologies

• delivery capacity of extension service

lIall high =0.75
lIall medium = 0.50
lIall low =0.25

Research Program Formulation - 3.8.17
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e Estimating IIQII

Project directed to small farmers?
yes 1.1
neutral 1.0
no 0.9

e Estimating lIell

Project favors environment?
favors 1.1
neutral 1.0
hurts 0.9

<9; Research Program Formulation - 3,8,18
-~
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v * Pi * Si * ai * ei * Qi _ N
- ICi

provides a IIrank order of projects"

Ni highest priority

! !
Nn lowest priority

rank order to be discussed and improved in
II coherency test ll

6:, Research Program Formulation· 3.8.19
.::7
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Objectives of Session 9. Priority Setting:
Approaches and Methodologies

7. Identify key principles that should guide any
priority-setting process.

8. Describe the steps in priority setting.

9. Identify methods in priority setting.

6- Research Program Formulation - 3.9.1
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Strategic Priority-Setting Principles

1. Identify objectives, but donlt treat research

as the only tool to reach them.

2. Separate value judgments from technical
and economic questions.

3. Measure the economic value of research.

4. Select an appropriate level of detail.

5. Translate results into decisions.

Research Program Formulation· 3.9.3
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Principle 1: Identify Research Objectives

but don1t ignore other tools!

\)

taxes

v
tl

o

"

Research Program Formulation· 3.9.4
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Principle 2: Separate the Issues

f;f I~J r;;
(~I~\

)

Research Program Formulation· 3.9.5
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Principle 3: Measure Economic Value
of research contributions

~ I -g ~
~ rt~

~

Time

.. I Research Impact

.. I Production
without
Research
Program

G"""' Research Program Formulation - 3.9.6-.-
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Principle 4: Select Appropriate Levels
of Detail for Analysis

Depending on available:

• time
• resources

• data

G' Research Program Formulation· 3.9.7
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Principle 5: Translate Results into Decisions

operating
budget

facilities
investment

~

V

Research Program Formulation· 3.9.8

human resources
development



e e e e

~~

Key Conclusions

e Exact method may vary, but principles do not

e Donlt treat research as the only tool

e Separate value judgment from technical and
economic questions

e Measure economic value of research

e Translate results into decisions

Research Program Formulation - 3.9.9
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Six Steps in Priority Setting

yes (identify research system objectives)

Approve & implement priorities
(discuss, refine results)

Compare measurements (process information)

dict performance (compile information,
ify information, needs, sources)

measurement standards (choose measures
ch contributions)

ernatives (define programs, agroecological zones)

6

5

4 PrE
ider

3 Derivt
ofresec

2 Define alt

1 Define object

iiff!r' Research Program Formulation - 3.9.10
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Priority-Setting Methods

e Checklist

e Congruence analysis

e Scoring model

e SUbjectively based scoring model

e Cost-benefit analysis

e Mathematical programming

e Economic surplus mode

~<-:,,_ Research Program Formulation· 3.9.11
~
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Checklist Method

- Simplest

- Cheap

- Historically based

- Least understanding of agriculture

6' Research Program Formulation· 3.9.12
.,~:~~
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~
~

.

Congruence Analysis

- Single-criterion method

- Allows budget allocation

- Simple, cheap, transparent

- Poor theoretical logic - doubtful results

Research Program Formulation· 3.9.13
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Scoring Model

Advantages
• quick
• transparent
• can rank all research areas
• multiple goals and objectives

Disadvantages
• easy to abuse
• lack of discounting
• crude estimates of efficiency and

distributional effects of research

6 Research Program Formulation· 3.9.14
~.
.~
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Cost-Benefit Analysis

- Complicated

- Uses ratios for prioritizing

- Relates to efficiency and sustainability

- Equity not considered

(;E;-_ Research Program Formulation - 3.9.15
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No Right or Wrong Tool

Only the right tool for a specific context

Choice depends on:
• accuracy of available data
• time for decision making
• resources available
• degree of participation required
• transparency
• simplicity
• theoretical logic

~ Research Program Formulation - 3.9.17
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Objectives of Day Four

1. Explain why resource gap analysis is a necessary step in
the long-term program planning method.

2. Describe how to conduct a gap analysis for a given resource.

3. List the four types of critical output that should be included
in a report for implementation.

4. Outline differences in research program formulation
between NRM research and traditional agricultural research.

5. Explain how to incorporate NRM in agricultural research.

6. Describe multidisciplinary research concepts.

Research Program Formulation - 4.10.1
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Schedule of Day Four

e

08:30 - 09:00
09:00 - 10:30

10:45 - 11:15
11 :15 - 13:00

Opening of the Day·s Activities
Session 10. Resource Gap Analysis

------ Tea/Coffee Break

Session 10. (Continued)
Session 11. Program Formulation and Priority
Setting for Natural Resource Management

------ Lunch ----------------

14:00 - 15:30 Session 12. Managing the Multidisciplinary
Research Program

------ Tea/Coffee Break -------------

6,
~v

15:45 - 16:30
16:30 - 17:00

Research Program Formulation - 4.10.2

Session 12. (Continued)
Feedback on the Day·s Activities and PAPA
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Objectives of Session 10. Resource
Gap Analysis

1. Explain why resource gap analysis is a necessary
step in the long-term program planning method.

2. Describe how to conduct a gap analysis for a given
resource.

3. List the four types of critical output that should be
included in a report for implementation.

e?' Research Program Formulation· 4.10.3
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5

4

Gap Analysis by Discipline

gap

3

2

1

needed

gap

Agronomists Economists Plant breeders

;-
~ Research Program Formulation - 4.10.5



e e e e

Gap Analysis

• Essential projects only

• Number of extra researchers needed

by: Ii2f discipline

Ii2f location

G ..::> Research Program Formulation - 4.10.6
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Human Resource Gap Analysis

Disciplines Scientists Scientists Scientists
needed available gap

Agronomy 1.5 1.4 0.1
Agricultural economics 1.7 0.0 1.7
Plant breeding 0.8 0.9 0.0
Weed control 1.1 0.2 0.9
Pathology 0.3 0.4 0.0
Entomology 1.0 0.4 0.6
Technology 0.3 0.0 0.3
Agricultural engineering 1.0 0.4 0.6
Microbiology pm - -
Soil science pm -
Virology pm - -
Total 7.7 3.7 4.2

.s-
Research Program Formulation· 4.10.7

~



e e e
Make Recommendations

e List of essential projects

e Expected results

e Number of extra researchers needed

• List of policy changes needed

e

....
~ Research Program Formulation· 4.10.8
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Outline of Long-Term Program
Formulation Document

e Title

e Preface

e Table of Contents

I_ Executive Summary I

1. Introduction

2. Sector Review

3. Evaluation of Past Research

,,,;- , Research Program Formulation - 4.10.9
~ "..-""
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Outline (continued)

e e

4. Constraint Analysis

5. Determination of research objectives

6. Identification of research projects

7. Priority setting

8. Resource gap analysis

9. Policy recommendations

10. Conclusions

11. References

Research Program Formulation - 4.10.10
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Exercise 1Ob

e e

Guiding issues to the plenary discussion

• Explain why resources gap analysis is a necessary
step in the long-term program planning method.

• Describe how to conduct a gap analysis for a given resource.
• What is the most critical resource in a research organization?
• List the four types of critical outputs that should be included

in a report for implementation.
• Why is it important to comment on non-researchable

constraints in a program formulation document?
• What is the importance and the role of the executive

summary, the sector review, and the conclusions in the
program formulation document?

0"
~ Research Program Formulation· 4,10.11

r
....,"'."''';,.'''''''~"



e e e e

Objectives of Session 11. Program Formulation
and Priority Setting for Natural Res~urce

Management

4. Outline differences in research program
formulation between NRM research and
traditional agricultural research.

5. Explain how to incorporate NRM in agricultural
research.

~ Research Program Formulation· 4.11.1
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Program Formulation for NRM

SYSTEM

PROFITABILITY

Research Program Formulation - 4.11.2
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Agricultural Research-Environment Interface:

A Simplified Macro View

e

Other
factors Spatial opportunities I Environment ~ I

~ for growth

... ~

Productivity Enhancement

Environment is a key factor
determining the need for,

and application of ....

Natural Resource Management

Design and use of technologies
appropriate to the local capacity

of the environment to absorb
negative effects

.. ..

I ~ New Production Threats to

Technologies sustainability Other
factors

5""
.~ Research Program Formulation· 4.11.3
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Need for Policy Intervention

e change the cost

e control I prohibit negative effects

e enforce regulations

0:; Research Program Formulation - 4.11.4
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Possible Scenarios for NRM Research

Concerned with:

e Long-term effects of agriculture on the
resource base

• Long-term external effects of agriculture

.,......" Research Program Formulation· 4.11.5
~)
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Research for NRM

e long term

e additional insecurities

- economic and social based
- ability to achieve goals
- deficient knowledge

Research Program Formulation - 4.11.7
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The Changing Environment of Agricultural
versus NRM Research

Elements of the Research Agricultural NRM Research
Environment Research

Research Stakeholders - government - government
- farmers - all possible resource users

Targeted Sectors agriculture agriculture, forestry, fisheries,
water management, tourism,
infrastructure

Congruency of Research high, may lead to low, additional policy measures
Objectives and Individual spontaneous adoption may be required

Interest

Presence of Conflicting sometimes often
Interests

Priority-setting based on benefit benefit maximization modified
Mechanisms maximization by negotiation

Motives for Funding - food shortages - resource degradation
Research - economic growth - quality of life

Research Program Formulation - 4.11.8
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Research Subjects for Agricultural and

NRM Research

Issues in Research Agricultural NRM Research
Subject Definition Research

Principal Research - low productivity research degradation and
Problem - reduced income pollution

potential

Principal Research income and acceptable pollution and
Objective production increases degradation levels

Principal Indicator income flow over quality of the resource stock
of Success the years

Complexity confined within no sectoral limits, ecoregional
agricultural sector confinement

Time Horizon 5-15 years (defined 15-50 years (defined by
by speed of research observability of resource changes)
and diffusion)

Spatial Focus plot/farming system ecoregional system watershed

Research Program Formulation· 4.11.9
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Functions of Research Categories in Agricultural

and NRM Research

Technology Generation

Item Agricultural Research NRM Research

Importance very important not very important

Function to provide more to provide technologies
productive technologies, that maintain and enhance
adoptable by farmers resource quality

Partners and - extension services - extension services
Clients - other research institutions - other research institutions

- farmers - resource management bodies
- farmers
- other resource users

~
"",....
':':~:. Research Program Formulation· 4,11,10
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Functions of Research Categories in Agricultural

and NRM Research

Policy Analysis and Formulation

Item Agricultural Research NRM Research

Importance not very important very important

Function • to maximize net contributions - to safeguard the resource
of agriculture to economic base
development - to reconcile social and

· to provide adequate private utility functions
nutrition to the population regarding resource use

Partners • ministry of agriculture - land-use authorities

and Clients
• ministry of planning & finance - water-use authorities
• market intervention agencies - regional government

- ministry of:
- agricUlture
- planning & finance
• tourism & public works

Research Program Formulation - 4.11.11
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Priority Setting for Agricultural Research with

an NRM Scope

Types of research

"traditional" "sustainable" "environmentally ecoregional
agricultural agricultural friendly" NRM

research research agricultural research
research

(1 ) (2) (3) (4)

Measurement Value of Long-term As for (2) + Value of
standard productivity value of value of resources

increase productivity externalities
within increase

commodity within farming
subsector system

~ Research Program Formulation· 4.11.12
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Priority Setting for Agricultural Research with

an NRM Scope

Types of research

"traditional" "sustainable" "environmentally ecoregional
agricultural agricultural friendly" NRM

research research agricultural research
research

(1 ) (2) (3) (4)

Shortcuts Yield or Farm Farm scenario Ecoregion
budget scenario + external scenario

projection projection resource projection projection

Research Program Formulation - 4,11.13
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Objective of Session 12. Managing the
Multidisciplinary Research Program

6. Describe multidisciplinary research concepts.

Research Program Formulation· 4.12.1
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Predicting Complexity of MUltidisciplinary Integration

STRAP

5 Substantive knowledge
- frontier professional S

- textbook s

T Techniques required

- expert level T
- technician level t

Research Program Formulation - 4.12.2
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Predicting Complexity of Multidisciplinary Integration

STRAP
R Range of intellectual skills

- within research area
- within familiar areas
- very wide

1
2
3

1
2
3~~"'-1

0

A Administrative units
- single unit 1
- mUltiple units within one organization 2
- multiple units, various organizations 3

P Personnel
- single individual
- quasi-permanent team
- ad hoc team

Research Program Formulation· 4.12.3
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Predicting Complexity of Multidisciplinary Integration

STRAP
1: Aggregate RAP scores (3-9)

2: Define project profile

st3: Routine IIpiece of cake ll

st3: Promise for substantive progress

st9: Administrative challenge
st9: Research administratorls conundrum

()'
V" Research Program Formulation - 4.12.4
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Integration Tools

Systems analysis and (formal) model building as

integration tool

• problem boundary
• analytical structure
• reference point for discussion

Problem: foresight on structure of model

er Research Program Formulation· 4.12.5
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Explanation..-.. -

Research Paradigms for Disciplinary Scientific Research
and Systems-Oriented MUltidisciplinary Research

A. Reductionist Scientific Approach

Problem situation ~ Definition ~ Reduction ~ Hypothesis

Validation • Testing /

B. Systems Approach

Problem situation ~ Expression ~ System modeling ~ Model testing

~ ~

j
---...

Improvement ~ Validation ~ Solutions evaluation 4 Solution identified
Implementation in model

fS"'" .
'..j'-.., Research Program Formulation - 4.12.6
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Other Tools

• RRA
• Participatory approaches

Shared research planning and programming:
• Planning by objectives

• Logical framework

e

6=--
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Working in a Multidisciplinary Team

Requirements for team members

Attitude Education
• problem orientation • broad analytical perspective
• team player • disciplinary specialization
• discipline as one component • problem/project orientation
• complentary disciplines

Communication
• common terminology
• a minimum of jargon
• informal interaction
• suggestions
• progress reporting

~ Research Program Formulation· 4. t2.8
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Working in a Multidisciplinary Team

The experience of team members.

Face major critique and misunderstanding

but

• Receive major praise and respect
• Build on strengths of people
• Role defined by problem, not by personal interest
• Joint publications
• No problems to publish!!
• Enhanced feeling of achievement

6""" Research Program Formulation - 4.12.9
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Managing Multidisciplinary Research:

Research organization

~
'V·~...--

Disciplinary structure

Project structure?

Or project matrices?

Discipline

Research Program Formulation - 4.12.10
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Advantages/Disadvantages of Organizational Forms for
Multidisciplinary Research

Disciplinary
Structure

Matrix
Structure

Project
Structure

~

Disciplinary quality Considerable Considerable Little

Disciplinary integration Little Little Considerable

Goal orientation Some Little Considerable

Relevance Little Some Considerable

Project loyalty/commitment Little Some Considerable

Exclusive dedication Considerable Little Considerable

Organizational transparency Some Some Considerable

Continuity Considerable Some Little

Research Program Formulation· 4.12.11
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Managing the Multidisciplinary Team

Leadership
• Internalize the importance of research quality
• Proper use of financial pressure/relief

(especially in matrix structure)
• Avoid problem expansion
• Managed conflict!
• Remain in touch with client group!

System of evaluation

• Evaluation by output (or intermediary output)
towards problem solving

• Evaluation of team members by others

~'"" Research Program Formulation - 4.12.12
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Objectives of Day Five

e

1. Explain how the long-term program planning
procedure can be followed in your institute.

2. Discuss institutionalization of program formulation.
3. Identify key parts of a research proposal.
4. Prepare a new research project proposal format.
5. Strengthen and improve the project proposal process

in your organization.
6. Develop a research proposal that gives sufficient

insight into the research that decision-makers can
approve and fund.

7. Plan actions for future activities in research
program formulation.

8. Evaluate and provide feedback on the workshop.

~

1S'b Research Program Formulation· 5.13.1
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Schedule of Day Five
e'

08:30 - 09:00
09:00 - 10:30

10:45 - 11 :15
11 :15 - 13:00

14:00 - 15:30

Opening of the Dayls Activities
Session 13. Implementation of Program
Formulation

------ Tea/Coffee Break

Session 13. (Continued)
Session 14. Project Development: Checklist
and Resource Requirements

------ Lunch ----------------

Session 15. The Research Proposal Process
------ Tea/Coffee Break -------------

15:45 - 16:30 Session 16. Participant Action Plan Approach
(PAPA) and Workshop Evaluation

16:30 - 17:00 Feedback on the Dayls Activities and PAPA

6:: Research Program Formulation - 5.13.2
1~--·

..--~



e e .e e
Objectives of Session 13. Implementation

of Program Formulation

1. Exlain how the long-term program planning
procedure can be followed in your institute.

2. Discuss institutionalization of program formulation.

Research Program Formulation· 5.13.3
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~
~.

\,J~

Program Planning Group

Total: 12 -15 people
Research Program Formulation - 5.13.4
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Pre-Workshop

Gather the data needed to:

• review subsector or region (step 1)

• evaluate research (step 2)

e

s-
6-. Research Program Formulation· 5.13.6
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First Workshop: All Participants

1

Review
subsector

f!!!!:"" Research Program Formulation· 5.13.7
"S"'

·~S"

2

Evaluate
research

3

Analyze
constraints
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After First Workshop: Scientists Only

4

Determine
objectives, ~I

strategy

5

Define
projects

Research Program Formulation· 5.13.8
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Second Workshop: All Participants

6

Review
output

steps 1-5

Priority
setting

Research Program Formulation· 5.13.9
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Review
subector I

region
development

objectives

•
I

Program Formulation Steps

--~

Analyze

constraints

•

•

Evaluate

research

.~ Research Program Formulation· 5.13.11
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priority
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Benefits

e e

,....-

~~

• Structured, focused, responsive program

• Enhanced conceptual skills

• Team building

• Improved communication with

· extension personnel

- ministry staff

Research Program Formulation - 5.13.12
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Limitations

• Composition of group

• Quality of the facilitator

• Experience of program leaders

e
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Objectives of Session 14. Project Development:

Checklist and Resource Requirements

3. Identify key parts of a research proposal.

4. Prepare a new research project proposal format.

Research Program Formulation - 5.t4.1
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Research Proposals

- First document about project

- Lays out basis for M&E

- States clearly objectives, methods, resources
&management

- Defines relationships of projects to program

- Ensures effective & efficient implementation

~
~~ Research Program Formulation· 5.14.2
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e Abstract

Parts of Proposals

e Budget

e General information

e Technical description

e Annual work plan

e Personnel

e M& E method

~:~U
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Standardized Proposal Format

eHelps researchers gather relevant data

eHelps managers aggregate activities into projects

eEnsures fair review of proposals

eGuides project monitoring and evaluation

eMay help win a competitive grant!

Research Program Formulation - 5.14.4
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Objectives of Session 15. The Research

Proposal Process

5. Strengthen and improve the project proposal
process in your organization.

6. Develop a research proposal that gives
sufficient insight into the research that
decision-makers can approve and fund.

Research Program Formulation· 5.15.1
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Objectives of Session 16. Participant

Action Plan Approach (PAPA) and
Workshop Evaluation

7. Plan actions for future activities in research
program formulation.

8. Evaluate and provide feedback on the
workshop.

Research Program Formulation - 5.16.1
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Steps in PAPA

Follow-up
activities

In-course
activities

Analysis and
conclusions

Planning
for PAPA

Reporting

Research Program Formulation - 5.16.2
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Step 2: In-course Activities

Stage 2

e

c
"'"
'::"7:";~

Objectives:
• develop action plan

Procedure:

• prepare preliminary list of action items

• confer with partner

• finalize and prioritize list of action items

• report individual action plans

• make copy and submit to trainer

Research Program Formulation - 5.16.3


