\ /

vV : .
/Planning Agricultural’Research: 811 (< L L) ¢
R \ \ g
Edited by / G. Gijsbers :

-
E”a, CABI Publishing



Planning Agricultural Research:
A Sourcebook






Planning Agricultural Research:
A Sourcebook

Edited by

Govert Gijsbers
Willem Janssen

Helen Hambly Odame
and

Gerdien Meijerink

International Service for National Agricultural Research (ISNAR)
The Hague
The Netherlands

CABI Publishing

in association with the
International Service for National Agricultural Research



CABI Publishing is a division of CAB International

CABI Publishing CABI Publishing
CAB International 10 E 40th Street
Wallingford Suite 3203
Oxon OX10 8DE New York, NY 10016
UK USA
Tel: +44 (0)1491 832111 Tel: +1 (212) 481 7018
Fax: +44 (0)1491 833508 Fax: +1 212 686 7993
Email: cabi@cabi.org Email: cabi-nao@cabi.org

Web site:http://www.cabi.org

©CAB International 2001. All rights reserved. No part of this publication may
be reproduced in any form or by any means, electronically, mechanically, by
photocopying, recording or otherwise, without the prior permission of the
copyright owners.

A catalogue record for this book is available from the British Library, London,
UK.

A catalogue record for this book is available from the Library of Congress,
Washington DC, USA

Published in association with:

International Service for National Agricultural Research (ISNAR)
PO Box 93375

2509 AJ The Hague

The Netherlands

Tel: (31) 70 349 6100
Fax: (31) 70 381 9677
Email: isnar@cgiar.org
www.cgiar.org/isnar/

ISBN 0 85199 401 6

Text editor: Michelle Luijben-Marks.
Front cover design by Richard Claase.

Printed and bound in the UK by Cromwell Press, Trowbridge.



Contents

FOreWord.......ooivirieeieiiccrcc et SRRV STRTPRIRTN ix
ACKNOWIEAZEINENTS ......eveeeetietiete ettt X
Introduction

GOVETE GIISDOFS .. rveeiieiieeescee sttt et s xi

Part I: The Context of Agricultural Research Planning

WIlLEm JANSSEH .ovevoocoveiiiceiiiieiriesieeee ettt eae et e v esee e snassaesraessra e 1
1 Globalization: Planning Agricultural Research in an Open Market

Economy

SEEVEN R, TADOT ..ot seeee et erteeet et cebe s te b sb e s e eiaeavne e 7
2 Regionalization of Agricultural Research: Implications for Planning

Paul T. Pervaull .........ccoooiveiiiiiieieceiirieeeetenie st 17
3 Integrating Natural Resource Management in Agricultural Research

Planning

Gerdien W. MeiJerink .......coooivivvieieiiiiiiisiieienesivcee et 29
4 New Technologies and Planning

CeSAF A. FAICONT c..ooviviiiieieeee sttt sttt 41
5 Planning, Performance, and Accountability

WaPFEn PeIEFSOMN .cc....cuvevvieieeciieciieecres e eie s eitae st ereessaaa s eere e snnea s 53

Part II: The Content of Agricultural Research Planning

Helen Hambly Odame.................c.cocovmccrevcoiiininieiiiiiiienieencreerenenes 63
6 Agricultural Research Policy Development

Steven Were Omamo, Michael Boyd, and Willem Janssen...................... 69
7 Science and Technology Foresight

Hans M. RULIEN ....c...oviiviiieieiee sttt se s ie s essnsanaeas 79
8 Strategic Planning

CAPLOS VAIVEFAE ..........ocvvvcveceeceireis e r i 93
9 Master Planning

Helen Hambly Odame..............cccooevoumeiieeieiieiiniecsiceeeaseaeneesenee e 103



10 Program Planning

Marie-Héléne COUION .........cccooovevecviivciniiiiiciiiniiie e 111
11 Research Project Planning

Olga Capo, Silvia Galvez, and Ron Mackay ..............ccoveenirnnnnnn. 119
12 Experiment Planning

JOFG EASEN oottt 127
13 Planning Financing and Investment

Gary Alex and Derek Byerlee. ...............c.coouviiieiniiiniiininiiiiin, 135
14 Planning Training

EAWIT BPUSH ..o st ettt s e 145

Part I1I: Agricultural Research Planning as an Institutional Process

GOVEFt GISDETS ..ot 153
15 Roles of Planners and Planning

JO5E de SOUZA SilVA ..coenvoereeieiiiireeiee v 159
16 Participation in Agricultural Research Planning

Louise Sperling and Jacqueline AShDy .............c.cocoovvvviiiniinnniininenns 171
17 Priority setting

Rudolf B. CORIANE ...........ocooimiiiiniiiiiiieiicceiicr e 183
18 Budgeting

HilQrion BrUNEAU ...........ccuveeveeiririieceininicansssnss s ssrsessnessane s 195
19 Implementation

Jaime Tola, Govert Gijsbers, and Helen Hambly Odame ..................... 207
20 Towards an Integrated Planning, Monitoring, and Evaluation System

Douglas Horton and Luis DUPLEICH ............oooeviiiriniiiioiiciicnen 215

Part IV: Tools and Instruments for Agricultural Research Planning

Willem JANSSER ...oc..ovveveeecieirieirner ettt et 225
21 Analytic Hierarchy Process

Thomas BraunSCAWEIZ .........cccccvrveriiiiiiinieeiiiicietess e 231

22 Use of Constraint Trees in Research Planning
AL KESST covieveeeeiieeeeie et eeeetetee ettt st s sas e en et b sae s na s 243

23 Tools for Gender Analysis
Gerdien Meijerink, Helen Hambly Odame, and Brigitte M. Holzner ...233

24 Geographic Information Systems

Douglas PACKICO .........cccoueoieuiiiriiiiiiiiiiciiiis et 263
25 The Logical Framework
HERRING BAUF ...ttt s 273

vi



26 Information Systems for Research Planning

RiCHATA VO FHON ..ottt b 283
27 Participatory Rural Appraisal
Vanessa Henman and Robert CRambers .............ccccvevvvivnviiniinnnnnn, 291
28 Alternative Scenarios for Agricultural Research
Bruce Johnson and Maria Lucia D ’Apice Paez ..............ccccoovevennne. 301
29 Simulation Models for Planning )
PRILID TROVRION ...t 309
Glossary
Gerdien W. MeiJerink .........cccooveivinviivcinininiiniiiitoesieeene 321
IV EDSILES 1 vvivveieereeni et ettt ere oo ree s s er e bt s r s r e s s a e b e ananaeas 333
AULROTS «.o ettt s eeb e e sra e 335
ACTONYIMIS ..ot eneeieerebe e tr e sttt sb st esbs s aeebe e bt et e e n e s aeessess e e e sesesnsesane s 341
1T [ OO OSSOSO TOPPOON 345

Vii






Foreword

A reassessment and reappraisal of the usefulness of planning has been underway
since the disappearance of the centrally planned economies. The very role of*
planning has been questioned, as the “market knows best” view gained ground.
To some, planning and plans have come to be seen as relics from a time gone by.
They might argue that plans are often obstacles rather than useful tools in
change processes.

Yet new approaches to planning are emerging that emphasize the use of plans
to identify strategic issues and to help organizations adjust to rapidly changing
conditions in the external environment. These ideas are relevant for agricultural
research organizations, which must balance the need to adjust to changing
circumstances with the long-term nature of agricultural research. Typically,
agricultural research programs tie up resources for many years.

Throughout its 20 years of existence ISNAR has worked in areas related to
planning agricultural research. Efforts have involved the development of meth-
ods, tools, and procedures, as well as their application through collaborative
work with partner organizations.

This Planning Sourcebook builds on recent literature and on ISNAR’s re-
search and experience to discuss key developments in the context of research
planning, the content of plans, the process of planning, and the tools that support
planning efforts. The book brings together some 35 authors from different insti-
tutions and backgrounds providing a variety of planning perspectives.

The book was written especially for research managers and planners in agri-
cultural research and technology organizations. We hope that the new insights
and views on planning will be of use in their work and will help in the prepara-
tion and implementation of plans that enhance both organizational performance
and accountability to key stakeholders.

Stein W. Bie
ISNAR, Director General
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Introduction
Govert Gijsbers

Why a planning sourcebook?

Agricultural research is an investment in future production, productivity, and
food security. But it’s an uncertain business, because the investments required
are large and benefits are uncertain and far away. Planning in agricultural re-
search aims to guide investments towards the most relevant outputs in the most
cost-effective manner. Research planning can be undertaken in a number of
ways. Broad strategic issues may be the focus of planning work, but operational
management also needs to be addressed. Planning may be action-oriented, or it
may be directed towards the joint development of a shared vision on the future.
Planning may be highly systematic, following established methods and proce-
dures. Or it may be more erratic and ad hoc. But in the end, every research orga-
nization does planning, either explicitly or by default, and thinking on ways to
improve planning continues to evolve. This book aims to provide insights, pro-
cedures, and tools that help managers establish planning approaches and proce-
dures best suited to the conditions of a particular organization.

Evolution of approaches

Over the years, large amounts of money have been spent developing agricultural
research plans. Planning’s earlier popularity was due to the fact that it fitted
neatly into a development model in which the public sector played a key role in
agricultural development. Since the demise of the centrally planned economies
around 1990, however, market-friendly forms of economic organization have
become dominant; and planning in general has lost some of its legitimacy and
credibility. In addition, the feasibility of research planning, particularly the fea-
sibility of planning 10-15 years ahead has become doubtful in an increasingly
dynamic environment. How amenable is the research process — in which cre-
ativity, flexibility, and serendipity play major roles — to rigorous scheduling of
activities?

As a result, serious questions are being asked about planning. Some manage-
ment gurus, such as Peters (1989), propose that organizations should learn to
“thrive on chaos” rather than on planned interventions. Others, such as Mintz-
berg (1994), emphasize the need for strategic thinking, arguing that traditional
planning models may not be the best way to arrive at strategies. He sees admin-

Xxi



istrative and bureaucratic procedures as major obstacles in the creative search
for new opportunities. Yet others maintain a positive outlook on planning, argu-
ing that a revival of strategic planning is underway both in the private sector
(Galagan 1997) and in the public sector (Bryson 1995).

There are several reasons why planning, in one form or another, will continue
to be key for management. First, in a dynamic external environment it is impera-
tive for all organizations to revisit strategic decisions frequently, and some pro-
cess is required to arrive at and communicate strategies. Second, decisions must
be made about long-term investments, and these will constrain future activities
for many years. Third, and particularly relevant for agricultural research, exter-
nal funding agencies insist on a sensible investment plan before making funds
available.

Criticism of traditional planning models has led to the development of new
approaches to planning. This book integrates many of those ideas and ap-
proaches in the materials presented. Table 1 presents a stylized summary of
some of the main differences between “traditional” planning models and more
recent approaches. There is considerable overlap between the different dimen-
sions (represented in the rows); and the difference between traditional and more
recent approaches is not absolute.

Planning used to be highly centralized, top-down, and technocratic. It was es-
sentially an exercise done by senior management, in some cases assisted by a
staff of professional planners, but with limited participation from outside the ex-
ecutive circle and without inputs from key external stakeholders such as clients
and financiers. Now, there is general recognition that plans need to be relevant
to the concerns of clients, and a broad section of the organization’s staff should
be involved in their making.

The centralization of planning led to a situation where many organizations or
units were simply instructed by higher authorities to develop a plan. Compli-
ance with administrative procedures dictated development of plans as a “a cal-

Table 1. Planning Approaches Compared

Traditional Planning Models Recent Planning Approaches
centralized decentralized

hierarchical participatory

compliance entrepreneurship
resource-based objective-driven

internally focused external orientation

long time horizons shortening time horizons
implementation ignored implementation a key issue
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endar-driven ritual.” Once the plan was approved at the highest level it became
an operational objective. But in recent approaches to planning a more entrepre-
neurial spirit has gained the upper hand. Today, planning is seen as an instru-
ment that helps organizations identify their niche and objectives vis-a-vis
competitors and become more productive and relevant to stakeholders’ needs.

The driving force behind plans and strategies has thus undergone a major
shift, from planning models based on internal resources and capabilities towards
models that emphasize objectives derived from analyses of the external environ-
ment. While internal resources and mechanisms are relatively constant (if not
rigid), many organizations’ external environment is changing at an unprece-
dented rate — as the pace of competition speeds up and as new technologies
change the ways in which business is done. These days, a major challenge for
any organization is to identify its “niche” in a landscape where competitors and
partners have their own territorial ambitions.

In the process, time horizons for planning have become shorter. Organiza-
tions now realize that it is next to impossible to make detailed, quantitative fore-
casts for a 10-15 year period. Projections have given way to more indicative
forms of planning. For the longer term, say 10 years, the emphasis is now on
qualitatively different strategies or scenarios, rather than on quantitative targets
to be achieved. This creates, of course, problems for long-term finance and in-
vestment planning, where decisions taken now have implications far beyond
any feasible “planning horizon.”

Finally, awareness has grown of the key role of plan implementation. In tradi-
tional planning, implementation was not much of an issue; it was assumed to be
a straightforward administrative process to be undertaken by operational staff
under instructions from decision makers higher up in the organization. But now
implementation is seen as an urgent problem and a very difficult task — witness
the large number of plans that gather dust on bookshelves throughout the world.
Implementation is now considered a complex, political process that requires
leadership and management, as well as feedback through careful monitoring
and evaluation.

The emergence of new approaches to planning does not mean that the more
traditional models have become completely obsolete. Whether to use a tradi-
tional or more innovative approach depends on a number of factors. The newer-
approaches are particularly useful when strategic reorientation in a dynamic ex-
ternal environment is an issue. Traditional approaches are useful in operational
types of planning where the broader strategic framework is already in place.

For agricultural research organizations and systems, planning faces a number
of specific challenges. Agricultural research organizations are under pressure to
demonstrate to national and international financiers that they provide value for
money. They must give evidence of their performance and of their relevance to
stakeholders’ needs. Increasingly, agricultural research organizations function
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in a context of blurring boundaries between the public and private sectors, un-
derscoring the importance of a clear strategic outlook. They need to deal with
new funding mechanisms and find answers to the challenges presented by new
technologies.

This Planning Sourcebook is an attempt to contribute to better understanding
of the many aspects of agricultural research planning, particularly, to present
and analyze recent developments and future challenges. An overview of differ-
ent aspects of agricultural research planning is presented through a series of
chapters that give specific examples of the different types, approaches, and
styles of research planning. A glossary at the end of the book provides a quick
reference on planning terminology.

Target audience

Practitioners rather than academia are envisaged as the main audience for this
sourcebook. It will be particularly useful for those working in agricultural re-
search as planners, research managers, and directors at the research program or
organization level. The book will also serve the needs of researchers wanting to
gain an understanding of planning. Finally, the book will be useful for staff at in-
ternational and donor organizations who deal with aspects of planning agricul-

tural research.
\

Organization of the book

This Planning Sourcebook consists of five parts. Parts I, I1, and I1I, following de
Wit and Meyer (1998), deal with the context of planning, the content of plan-
ning, and with planning processes. Part I, on context, addresses the where ques-
tion of the external environment in which agricultural research planning is done.
Part II, on content, deals with the what of planning, discussing the substance of
different types of planning. Part III, on process, looks at the ~ow, who, and when
of planning: how it is organized, who is responsible for certain tasks, and in
what manner different tasks and plans are scheduled to fit financial and agricul-
tural cycles. Part IV examines the use of various analytical tools that support
planning processes. Part V provides additional information in the form of a glos-
sary and other information sources.

Context, Content, Processes, and Tools

Each chapter in parts I through IV begins with an overview of the main issues
and problems related to the topic confronting practitioners. These introductions
are followed by the chapters, which detail specific subjects, types, topics, tools,
and issues in agricultural research planning. The chapters are written to a stan-
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dard outline to help ensure they are easy to use and relevant to practitioners.

—

Summary. Briefly summarizes the paper.

2. Whatis ...? Presents definitions, objectives, and purpose of the method or
tool being described (e.g., “What is strategic planning?”).

3. Howto...? Shows how to use, do, or deal with the topic (e.g., “using logi-
cal frameworks” and “doing master planning”).

4. Usefulness or relevance for agricultural research organizations.
Assesses the importance of the topic for decision makers in research
organizations.

5. Examples. Contains case studies or illustrations from agricultural research
planning practice.

6. References, recommended reading, other sources of information.

Presents key literature references and other relevant information such as

websites.

Annexes

Part V contains a glossary of planning terms covering a broader range of con-
cepts than those included in the information digests. Further, an annotated bibli-
ography presents the a selection of important publications in the field. To help
readers find additional information on the Internet, a website section contains
references to ISNAR’s website, where relevant materials are available, as well
as to other important sites and pages.

References

Bryson J. M. 1995. Strategic Planning for Public and Nonprofit Organizations — A
Guide to Strengthening and Sustaining Organizational Achievement. San Francisco:
Jossey-Bass.

De Wit, B. and R. Meyer. 1998. Strategy: Process, Content, Context — An International
Perspective. London, ITP.

Galagan, P. A. 1997. Strategic planning is back. Training & Development, 32—7.

Mintzberg, H. 1994. The Rise and Fall of Strategic Planning. New York: Prentice Hall.

Peters, T. 1989. Thriving on Chaos: Handbook for a Management Revolution. Harper
Collins Publishers.
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Part |
The Context of Agricultural Research
Planning

Willem Janssen

The speed of change in many societies appears to be accelerating, now as in the

past decade, as agricultural research systems throughout the world have faced

new challenges and prospects. Many countries have reorganized their research

systems in line with structural adjustment policies. Some have invested heavily

in biotechnology or emphasized work in natural resource management. Others

have yet to decide which direction their research effort should turn. To under-

stand how the context of agricultural research is changing, it may be helpful to

distinguish three main categories of change (Janssen 1999) (see figure 1):

1. changes in the demand for agricultural research and knowledge

2. changes in the supply of research and knowledge, within and outside
agriculture

3. changes in the organization of the public sector and conditions for public
and private management

As an introduction to the chapters on the context of agricultural research plan-
ning, this section presents an overview of developments within each of these

|, Technological demands | ,

Conditions for
public and private
management

«——+» Ways of producing «+4+—»
knowledge and technology

Figure 1. Categorization of the major changes in the context of agricultural
research
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categories and their implications for agricultural research planning. Rather than
dwelling on experiences in specific countries, the description focuses on broad
issues that are relevant in most countries.

Demand for research and knowledge

Demand has grown fast for technologies to integrate agriculture and environ-
mental concerns. In the developed countries, worry about sufficiency of food
has diminished due to past agricultural research success and to low food prices
induced by subsidies. Moreover, urban populations are starting to realize that
rural areas fulfil functions other than agriculture, such as water supply, recre-
ation, and nature conservation. In developing countries, it has become evident
that growth of agricultural production without improved natural resource man-
agement leads to resource degradation. Alongside safeguarding future harvests,
such negative external effects have to be avoided. For example, (agriculturally
induced) soil erosion not only reduces the future production potential of land. It
also affects people who depend on fishing for their livelihoods and may cause
flooding downstream. Resource management technologies are thus increasingly
seen as central to achieving sustainable production increases (ISNAR 1998).

A very different demand for agricultural research stems from the need to raise
competitiveness. In the process of globalization, opportunities for agricultural
development may be found in specializing and supplying external markets.
Competitive advantage in these external markets depends on factors other than
just the cost of supply. Product quality, timely delivery, and ability to supply ap-
propriate amounts are central themes. Market information systems and market-
oriented research become more important. Competitiveness matters in domestic
markets too, when internal markets are opened to external suppliers. Tradi-
tionally, most research focused on yield increases or cost reduction. But to raise
competitiveness, the whole supply chain must be examined, including produc-
ers, traders, processors, retailers, and other chain actors (ISNAR 1998).

Supply of research and knowledge

Agricultural biotechnology, which generates and applies knowledge about the
molecular structure of the genome, offers opportunities to overcome constraints
that cannot be addressed using traditional research methods. It may also im-
prove the efficiency of some traditional methods of research. Especially in the
more developed countries, agricultural biotechnology is entering the main-
stream of technology generation. Genetic markers and tissue-culture techniques
are also gaining ground in developing countries’ agricultural research systems
(ISNAR-IITA 1999). Yet agricultural biotechnology is only just starting to have
an impact on poor consumers and producers.
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Developments in the field of information are making it easy to gain informa-
tion made available elsewhere in the world. The Internet provides access to
databases and the ability to process large volumes of information has also in-
creased, leading to greater emphasis on modeling and database management
(e.g., geographic information systems; see Pachico, this volume). On the other
hand, new information is often copyright-protected in order to reward the inven-
tors for their efforts. While more information is available and accessible than
ever before, it is available and accessible mainly for those who are able to pay
for it. Thus, the advantages of the information era have not benefited everyone
in the same way. While the Internet has dramatically improved access to infor-
mation in the developed world, in the rural parts of many developing countries it
is still mainly fiction.

Conditions for public and private management

Public and private responsibilities in society have been a constant topic of dis-
cussion during the last decade (Rappert 1995, Fuglie et al. 1996). The resource
stringency of structural adjustment has led many governments to focus on
“core” public responsibilities, leaving other tasks to the private sector. Public
management specialists argue that basic research (for which the benefits are
hard to predict and to appropriate) as well as research for poor, unorganized pro-
ducers (who cannot afford to set up their own research effort) are public respon-
sibilities. Commercial farmers, possibly through producers’ associations, and
agroindustries should fund and commission their own applied and adaptive re-
search, according to these specialists. These ideas are discussed — and chal-
lenged — at theoretical and practical levels in most developing countries. The
public-private balance in research will remain an important issue in the coming
decade (Pray and Umali-Deininger 1998).

Emphasis on public accountability has also increased. While the public sector
cannot be expected to be profitable, it should be efficient and responsible in its
use of public funds. New public management theory has highlighted the need to
define goals and objectives for public-sector activities and to evaluate the public
sector with respect to these goals (Mayne and Zapico-Goiii 1997). Accountabil-
ity implies a shift from input-oriented towards output-oriented management,
and many public-sector activities are organized in projects with clearly defined
objectives, output, and activities (Osborne and Gaebler 1993).

Implications for agricultural research planning

These trends have not affected all people and all countries equally. Those iso-
lated from international trade and technological change may face worse condi-
tions than they did in the past. Some 830 million people were still food insecure
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in 1998 (FAQO 1999). Agricultural research thus continues to face a double chal-
lenge: contributing to overall economic growth and targeting its efforts towards
the improvement of food availability and income for the very poor. In a context
of rapid change, research organizations must provide knowledge and technol-
ogy that is relevant to the society around them; they must also capture any op-
portunities to address problems created in this dynamic context.

Planning for change is becoming a key issue. Because the external context is
changing so quickly, research organizations that do not adapt lose their rele-
vance fast. A successful organization is not only efficient, but responds agilely
and appropriately to changing circumstances.

Planning processes should be linked to organizational characteristics. Orga-
nizations that are highly relevant to client needs (i.e., they are working on the
right issues, using the right tools) should emphasize capacity building to in-
crease their impact and efficiency. If they are relevant and efficient, their chal-
lenge is to develop strategies that enable them to remain in that position (e.g., by
means of market recognition and forecasting and by raising standards of perfor-
mance). Organizations that function efficiently but produce knowledge and ser-
vices of low relevance need to reorient themselves by strategically oriented
planning. Organizations with both low relevance and low efficiency risk being
left alone to break down gradually. They face an urgent need to reinvent them-
selves. Figure 2 summarizes planning and management strategies that might be
suitable for organizations at these different levels of relevance and efficiency.

Current emphasis in planning is moving away from resource and routine
planning towards strategic planning, planning by objectives, and support for
continual organizational innovation processes. Changes in an organization’s ex-
ternal context often drive planning processes. Reassessing the organization’s
relevance in the light of the changing context is now becoming the pivotal ele-
ment in most planning (see also de Souza Silva, this volume).

Efficiency
Low High
“Reinvent or die,” systemic Strategic reorientation
Low changes need to be Emphasis on strategy and
Relevance planned programs
High | Capacity building,” focus Continuous improvement
on resource planning strategies

Figure 2. Planning and management strategies for organizations at different
levels of efficiency and relevance
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The chapters

Two chapters in this section concern developments in the international setting.
The globalization chapter (chapter 1) combines changes in demand for research
with changes in how knowledge is produced. It suggests ways to position re-
search organizations in order to capture the maximum opportunities and bene-
fits of the globalization process. Competitiveness is a major consideration in
questions posed by globalization. There are also concerns that poor countries do
not have the capacity to benefit from globalization (ISNAR 1997). The chapter
on globalization also looks at some of the losers in the globalization process and
suggests how to ensure that the least-developed countries will not be hurt.

Chapter 2 assesses the regionalization efforts observed in many parts of the
world. Regionalization is one response to improved information and communi-
cation opportunities, as well as to calls for enhanced performance and account-
ability. The chapter describes various forms of regionalization and identifies
success factors for pooling research efforts. Differences between planning for
regional and national organizations are also discussed.

Chapter 3, on integrating natural resource management (NRM) issues into
agricultural research agendas, discusses the background to increased demand
for research services in the field of resource management. It discusses how
NRM-oriented research is different from agricultural research and what impli-
cations this has for planning. The chapter emphasizes that agricultural research
organizations can be more relevant and efficient if they incorporate NRM issues
from the start in their planning processes.

Chapter 4 discusses the planning implications of new technologies for agri-
cultural research. New technologies tend to require up-front investments and are
often associated with high uncertainty. Specific tools are proposed for dealing
with the uncertainty of benefits. New technologies are shown to have conse-
quences not only in terms of the resources required, but also in terms of the
subjects they enable research organizations to address, public acceptance of re-
search, and legal and regulatory frameworks that need to be put in place.

The final chapter of this section elaborates on calls for increased performance
and accountability in public agricultural research. It explores the background to
these demands, examines the relationship between accountability and organiza-
tional performance, and discusses what is required to improve accountability
within research organizations. The highlight is on the need to focus planning
and management systems on outputs and outcomes.
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Chapter 1
Globalization: Planning Agricultural
Research in an Open Market Economy

Steven R. Tabor

Globalization is leading to integration and increased interdependence
among nations. It is a disruptive process with winners and losers. Global-
ization puts pressure on agricultural research organizations to remain or
become competitive in increasingly open markets for goods and services,
including markets for research and development (R&D). The globaliza-
tion process has important implications for key agricultural research
concerns: economic growth, food security, poverty alleviation, and envi-
ronmental conservation. National agricultural research systems (NARS)
must analyze the globalization process and plan strategies for integra-
tion into a global agricultural R&D system. They must identify their
niche and reposition themselves accordingly. This has major implica-
tions for planning and planners.

What is globalization?

Globalization is breaking down barriers between countries, cultures, and scien-
tific communities at a pace that was hard to imagine just a few decades ago.
Technological advances and policy convergence have led to what the IMF
(1997) describes as world economic, political, social, and cultural integration,
even though labor movements are still rather restricted. Globalization has
increased linkages and interdependence of national economies, spawned the
creation of supranational decision-making bodies, and contributed to the har-
monization of economic policy, domestic laws, and institutions. Sachs and~
Warner (1995) identified the following main forces underlying the most recent
phase of globalization:
m technological revolutions in shipping, aviation, automation, and telephony,
which increased access to information and lowered communication costs
s trade and exchange-rate liberalization, which triggered a rapid rise in cross-
border trade and investment
m the end of cold-war political tensions, which spurred political convergence
towards democratic, market-friendly forms of economic organization
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m development of global media and the spread of common languages and busi-
ness practices, which helped create common cultural norms and expectations

m growth and proliferation of the multinational enterprise

m growing commitment of sovereign nation-states to international decision
making on matters of global importance

For many developing countries, the process of globalization has been inti-
mately linked with the adoption of market-oriented forms of economic manage-
ment. The role of government in the productive sectors has been reduced and
growth led by the private sector has come to be the norm. Government policies,
rather than commanding the markets, have become subject to the discipline of the
market, particularly as private-sector capital is now so very mobile.

Globalization generates both winners and losers. It is a disruptive process
with immediate costs and benefits. Opportunities for growth increase as market
opportunities emerge and resources flow to where they can be used most effi-
ciently. This has particular relevance for developing nations because of the im-
portant role that agriculture plays in their economies and because agricultural
growth has long been hampered by small domestic markets, restricted access to
international markets, and a relative paucity of capital, technology, and effec-
tive institutions.

But many of the world’s poorest nations hardly participate in global com-
merce and, with weak institutions and few apparent investment opportunities,
they may well be destined to remain on the periphery of the dynamic global
economy. This group of countries, and particularly the poorest people within
these nations, risk being left behind by globalization. In addition, globalization
often appears asymmetric: while developing countries may open their markets,
large agricultural subsidies continue to exist in the European Union, Japan, and
the United States. These in effect make it impossible for smallholder producers
from the developing world to compete in the global market.

Even in developing nations that are reasonably well integrated into the global
economy, the cost of adjusting to the new economic, political, and cultural set-
ting may be very high. Whole branches of agriculture and industry may be ill
prepared to face the rigors of international competition. Demand for natural re-
sources is set to increase in the newly emerging competitive sectors, and this
may strain the management of fragile natural resource endowments. Scores of
public institutions, exposed to private-sector and international scrutiny, may
find that they provide goods and services that do not live up to global expecta-
tions (Haggerd 1995).
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New paths for meeting agricultural research goals

Regardless of how the costs and benefits of globalization are distributed, there

can be no denying that globalization is proceeding at a rapid pace and thatitis a

major force to be reckoned with. Globalization is fundamentally changing the

setting in which agriculture operates and, as a corollary to that, the needs and in-
terests of the stakeholders that agricultural R&D facilities serve. Globalization
changes the setting for agricultural research systems in a number of ways (see

Bonte-Friedheim et al. 1997):

m Pressure to become (or remain) internationally competitive forces the agri-
culture sector to seek ways of innovating, augmenting demand for new and
improved technology.

» Communication and transportation costs fall while access to information
rises, creating scope for greater domestic and international specialization in
the production and dissemination of new technology.

m As the interests of the private sector become more directly linked to techno-
logical progress, farmers’ associations, agribusinesses, and other agencies
play more active roles in managing the development and acquisition of agri-
cultural technology.

m Growing multinational and private-sector agribusiness activity leads to steady
growth in the stock of proprietary technology suitable for tropical agriculture.
This, in turn, spurs the diffusion of intellectual property rights regimes that of-
fer adequate proprietary rights to innovators of agricultural technology.

m Global performance benchmarks, or standards, for different facets of agricul-
tural R&D activities emerge against which the performance of an agricultural
research organization can be assessed.

What globalization does not do, however, is change the main public policy
goals and objectives of agricultural research. For most countries, these mega-
goals relate to overall economic and social development and include, inter alia,
economic growth, food security, poverty reduction, and environmental preser-
vation. Globalization does change the ways in which these objectives can be met
and also the relative priority that governments may need to assign to each.

Economic growth

Globalization ushers in increasing opportunities for farmers to obtain new tech-
nology and agricultural research services from sources other than domestic re-
search institutions. As “accessible” external sources of agricultural research and
technology proliferate, it becomes important for domestic agricultural research
providers to identify their “niche,” or area of core competence. In defining this
growth-supporting niche, agricultural research providers should look for focus
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areas that (1) have the potential to boost domestic productivity growth in com-
petitive global markets, (2) enable them to be a globally competitive supplier of
new knowledge for the particular problems identified, and (3) complement and
adapt research results garnered from other sources for local conditions. Con-
versely, research providers that find themselves working on “sunset” commodi-
ties are providing noncompetitive services (or are likely to be bypassed by a
forthcoming wave of technological advance elsewhere) and need to restructure
their operations. For countries facing similar constraints to agricultural growth,
globalization may facilitate international cooperation in agricultural R&D (see
Perrault, this volume), which, in turn, can lower research costs and speed up
technology development cycles.

Food security

With globalization, countries tend to rely more on trade and income policies to
buffer poor producers and consumers from food availability shocks than on
market controls and direct public stockpiling and provision of foodstuffs. As
specialization in agricultural R&D occurs, the farm sector may become increas-
ingly reliant on global technology. If the flow of global technology is disrupted
— for example, if a multinational hybrid seed supplier should fail — it may be dif-
ficult to restore domestic R&D capabilities or locate another suitable interna-
tional source of technology supply. To protect the national population from such
a breakdown in technology provision, agricultural research systems may need to
define and maintain a certain amount of superfluous local R&D capacity in key
areas.

Poverty reduction

Farmers in well endowed regions, with good access to market infrastructure, are
the ones most likely to benefit from improvements in access to global markets, in-
vestment, and technology inflows. The poor will also benefit, albeit indirectly,
through increased labor demand in farming and agroprocessing. But many small
farmers and landless laborers in poorly endowed areas grow crops for their own
consumption and have few links to the global economy. Globalization is unlikely
to solve these producers’ technology problems, particularly when the commodi-
ties they produce are not widely traded in international markets. For public-sector
research organizations, the poverty reduction challenge is to identify and address
cases in which carefully targeted development of new technology, together with
complementary rural development investments, can support a meaningful im-
provement in nutrition and productivity of the rural poor. Such investments may
enable poor communities to generate the resources required to integrate them-
selves into the more dynamic, globalized segments of the economy.
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Environmental preservation

Where globalization inspires agricultural growth, it will also increase demand to
draw upon the natural resource base. In some developing countries, this will ei-
ther aggravate existing resource management concerns or place new pressures
on fragile natural resource bases. Recent global trade accords have tended to
link market access to the way in which agricultural products are produced. To
retain market access, agricultural research is needed to ensure that products are
produced in a way that is consistent with internationally agreed environmental
guidelines. Numerous global fora have promoted more sustainable forms of ag-
ricultural development. This has raised national awareness and led to greater
emphasis on environmentally friendly technology. Networking, visits, confer-
ences, and other forms of international exchange have helped the research
community identify options for addressing shared environmental management
concerns (Cooper 1994).

Rebalancing public priorities

While growth, poverty reduction, food security, and environmental preserva-
tion are likely to remain important development priorities, globalization is
likely to change the balance of public priorities in agricultural research away
from productivity enhancement towards poverty reduction and environmental
sustainability. This does not necessarily imply that productivity enhancement
will become less important, only that globalization is likely to boost inflows of
productivity-enhancing technology while stimulating private-sector interest in
developing agricultural technology.

In the area of productivity improvement, globalization should inspire the pub-
lic sector to focus on strategic and basic research questions, but in a highly selec-
tive manner. Adaptive research tasks will increasingly be conducted by or with
the partnership of the private sector. Resource management and environmental re-
search will play a greater role as will efforts to buttress food security by creating
“backup” technology in gene banks and strategic commodity laboratories.

Responding to globalization issues

Planning processes exist to serve decision making. As the decision-making set-
ting changes, planning processes will need to adjust to ensure that information
provided is relevant to the current setting. As nations become more globally in-
tegrated, the focus of agricultural research planning changes in three important
respects.
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Tracking globalization itself. Planners need to track changes in the global set-
ting for agriculture and agricultural research. Agricultural research planners es-
pecially need to keep abreast of developments in the main global commodity
markets, international agreements that affect agricultural market access, emer-
gence of trading blocs and common investment regulations, and innovations in
transportation, communication, and automation that ease information exchange.
Understanding the pace of globalization will help research leaders understand
the scope of and limits to national R&D decision making.

Planning integration of NARS into global R&D. Research leaders need to de-
velop plans to integrate national agricultural R&D into global R&D systems. On
the policy front, establishment of an enabling regulatory environment will en-
hance the flow of technology across borders. Enacting an effective intellectual
property rights regime for agricultural goods and processes is one of the imme-
diate global integration challenges facing many developing nations. For re-
search providers, operating across borders involves a host of institutional
innovations that require careful planning. Developing mechanisms to buy and
sell technology, to contract-in and contract-out services, to cooperate on tasks
with researchers from other countries, to serve on cross-border technology deci-
sion-making bodies, and even to staff organizations with scientists from other
nations requires careful planning, some experimentation, and a great deal of
learning by doing. These processes will be eased if the research community has
access to the “technological tools” that allow it to participate in global ex-
change, such as modern telecommunications, the Internet, and travel. As global
information acquisition comes to play an ever more important role in the agri-
cultural research process, strategizing for acquiring and disseminating such in-
formation within the research community itself becomes an important topic for
planning.

Role positioning and niche finding. Globalization changes national research pri-
orities. Certain tasks previously in the public domain may need to be left to the
private sector. Some areas will receive more public emphasis and others less.
Research agencies need to position themselves for evolving public and private
research priorities. But besides finding an appropriate role, research entities also
need to determine whether or not their services fill a meaningful niche in the
market for agricultural technology. Over time, globalization will put more
sources of agricultural technology and expertise at the disposal of the globalized
farm community. With more technology available, and more “off-shore”
sources of research expertise to choose from, agricultural research providers
must constantly examine whether the services they provide satisfy a meaningful
niche in the technology market. If the niche is likely to be better served by other
providers, either other fields of specialization should be identified or structural
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changes considered within the research organization. Finding an appropriate
R&D niche is a difficult and information-intensive matter. Many countries use
technology foresight studies as a way to anticipate agricultural market prospects
and technological options and trends, and so to identify particular niches for na-
tional R&D efforts (Walsh et al. 1991). In England and Japan, for example,
delphi techniques have been used to draw industry expertise into forecasting
where markets will head and to pinpoint where domestic technology efforts are
required (Wright 1997).

Planning and choice making

The global environment changes quickly and certainly not with the orderliness
or predictability of annual budgets and five-year investment plans. Opportu-
nities open, and are sought, grasped, or missed. New sources of information
arise, are capitalized on, and just as quickly become outdated and outmoded.
With globalization, the pace of change accelerates, if, for no other reason, due to
the force of competition that the world economy brings to bear. In a volatile, dy-
namic environment, agricultural research leaders need to maintain a modicum
of flexibility, while marshaling the information they need to grasp opportunities
and make hard decisions to ensure relevance, efficiency, and effectiveness of
agricultural research in an ever more complex and contested agricultural R&D
environment.

Where important decisions must be made but are difficult to anticipate, a
planning entity must be prepared and quick to respond. Informing decision mak-
ers so they can reach a “suitable” or “reasonable” judgment becomes far more
important than attempting to provide a comprehensive blueprint for all the re-
search planning decisions that one would like to make.

Research planners need to acquire appropriate information. Markets can be
tracked, technology requirements monitored, activities of other research bodies
scrutinized, and the investment plans and interests of both public policymakers
and the agribusiness community taken into consideration. Much of this informa-
tion is either confidential or proprietary; few farmers or agroindustries publish.-
their future investment plans. To glean this information, research planners need
to invoke open, participatory planning and decision-making processes.

Relevance for agricultural research

Planning agricultural research has long been a preserve of technical scientists.
Researchers have become research planners either by rising within their organi-
zations to become administrators or by being delegated to participate in plan-
ning exercises. In the closed public-sector-led economy of the past, the main
agricultural research challenge was to generate as much relevant technology as a
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country could afford. Since the research community had a virtual monopoly,
scientists were vested with responsibility for developing plans to keep the tech-
nology “shelf” well stocked.

But in today’s open private-sector-led economy there are many ways to stock
the technology shelf, and national agricultural research providers have to re-
spond to many more actors and be far more flexible and adept at positioning the
domestic agricultural research effort to complement that which can be provided
internationally. In this environment, what is needed for agricultural research
planning are individuals who are not necessarily good scientists but who are
good at spotting and exploiting opportunities to deliver technology in a compet-
itive manner.

As the agricultural research endeavor becomes a matter of cross-border busi-
ness, agricultural research planners will need the skills of multinational business
planners. Expertise in business management and public policy will have to be
combined with the temperament of a small-business entrepreneur and the com-
munication ability of a refined diplomat. Operating in an open information-
demanding environment, the planner will need to draw representatives from the
scientific community, public policymakers, the agribusiness sector, the farm
community, and nongovernmental organizations into the planning process. To
keep business moving forward, the planner will need to respond quickly to re-
quests for information to support decision making. In addition to staying abreast
of changing agricultural market and technological developments, the research
planner will need to help forge strategic alliances with research service provid-
ers from other countries and cultures, and work equally well with representa-
tives of the public, private, and nongovernmental sectors.

Globalization is drawing national economies together, both to cooperate and
to compete. The same is happening, albeit at a slower pace, in the world of agri-
cultural technology generation and diffusion. But the direction of change is
reasonably clear. New agricultural market opportunities will emerge; new pres-
sures will be exerted on fragile natural resource bases. Some producers, regions,
and countries will benefit while others will be bypassed in these processes. The
private sector (both multinationals and domestic) in developing countries will
come to play a more important role in technology development and acquisition,
and the field of agricultural technology generation will become more crowded,
contestable, and ultimately, efficient as trade in technology and agricultural
R&D expertise accelerates.

Research systems need to adjust to changing public and private priorities and
to do this in a way that ensures they maintain a niche in the R&D chain that is
both relevant and rewarding. They need to track the globalization process itself,
both to understand what it means for their nation’s agriculture sector and to un-
derstand their position in the evolving R&D marketplace. By planning how to
integrate their R&D system into the global R&D effort, research leaders will
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avoid being bypassed. Creating an enabling environment for global information
acquisition and management is a necessity if research leaders are to identify
what they can do best. Using market, technology, and stakeholder information
to realign institutional priorities and to find institutional research niches will be-
come more and more important.

But globalization also ushers in a fast-paced, rapidly changing decision-
making environment. If planning information is to be useful, it must feed into
windows of decision-making opportunity that open quickly and shut even
faster. Making a “reasonable,” well informed decision in the very short period
when decision-making opportunities emerge is now far more important than
having a comprehensive blueprint for research decision making five years
hence.

Planning must also come to grips with flexibility, especially in a setting in
which discoveries in one part of the world can quickly make redundant the cen-
terpiece of a research program’s work in another part of the world. Scanning and
monitoring the aims and achievements of R&D competitors is urgent if unpro-
ductive effort is to be avoided.

Much of the information needed to make sensible R&D decisions is both pro-
prietary and area specific. Planning processes that draw on knowledge of the
market and understanding of private agroindustry, on the one hand, and the farm
sector, on the other, are needed to guide decision making in the right direction.

Clearly a new breed of agricultural planner is now needed. Leading scientists,
well trained in solving complex problems or building sophisticated research in-
stitutions, are unlikely to have the skills, knowledge, or temperament to support
decision making in a more diverse, global R&D environment. Individuals with
knowledge and experience in business, international affairs, public policy, and
communications are needed to tap into the perhaps confidential or proprietary
information on markets, technology, public priorities, and R&D competition.
Generating such information and feeding it into quick-gestating decision-
making processes requires a modicum of entrepreneurship and business acuity —
traits quite different from those nurtured through years of careful application of
scientific techniques.
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Chapter 2
Regionalization of Agricultural
Research: Implications for Planning

Paul T. Perrault

Regional agricultural research is research that is coordinated and shared
among institutes from various countries within one region. Regionalization
is most effective for tackling issues that cannot be dealt with efficiently on
the national scene, due to lack of funds or intellectual resources or because
their impact extends beyond national boundaries. Regional efforts are of-
ten difficult to organize and maintain, however. Participants may be un-
able to assume full ownership of regional research agendas, or a regional
body may lack the political oversight to address the issues submitted to it
by members. While regionalization may improve the efficiency of research
in a given region, its costs and benefits should be carefully weighed to en-
sure sustainability.

What is regionalization?

This chapter defines regionalization of agricultural research as transnationally
organized or coordinated research that involves entities from a number of coun-
tries within a region (Gijsbers and Contant 1996). The problems that agricul-
tural research aims to solve are not confined within certain national borders.
Rather, they are often spread over several countries. For example, the semi-arid
tropics include countries of western and southern Africa plus regions of Brazil
and India. It might therefore make sense for these countries to coordinate their
national research efforts. Indeed, in this region coordination is found in various
commodity networks such as sorghum and millet research networks (the Inter-
national Sorghum and Millet network “INTSORMIL,” the Cereal and Legumes
Network in Asia “CLAN,” and the West and Central African Sorghum Research
Network “WCASRN™) and in networks focusing on resource issues such as
drought tolerance (Réseau International de Recherche sur la Résistance a la
Sécheresse “R3S”). However, not all transnational collaboration is based on
similar agroecological conditions. Countries may wish to collaborate for other
reasons, some of which will be explored further.

Some authors (e.g., Eicher 1989) cite the experiences of regional research or-
ganizations operating during the colonial period in Africa to show region-
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alization’s benefits. Former French and British research institutes specialized in
specific commodities such as cotton, coffee and cocoa, oil palm, and rubber.
Their application domain extended throughout the area in which production of
their mandate commodity was feasible, irrespective of administrative bound-
aries. For example, in colonial times a single institute led research on oil palm in
what is now four different countries: Ivory Coast, Cameroon, Benin, and Togo.
This integration was largely facilitated by the unified political framework under
which these institutes operated.

Over the past 30 years, several efforts at transnational regionalization have
emerged. Networks are the most common mode of regionalization, but a num-
ber of truly regional research organizations have sprung up as well. This chapter
classifies regionalization efforts in three main categories: topic-based networks,
organization-based networks, and regional institutes.

Topic-based networks

The most common form of regionalization of research has been the single-topic
network (Plucknet et al. 1990), which generally focuses on a commodity (such
as cassava, beans, or groundnuts), a constraint (rust, drought, white fly), a re-
source (soil management or animal traction), or on a particular research practice
(farming systems research). These networks may involve a combination of
functions, including information and material exchange, scientific consultation,
and collaborative research. They are often based on partnerships among scien-
tists with similar specializations from different countries who collaborate on be-
half of their organizations. Topic-based networks tend to be managed from a
central point, with minimal interaction among participants. The international re-
search centers of the Consultative Group on International Agricultural Research
(CGIAR) have often provided management of topic-based networks in agricul-
tural research.

Organization-based networks

Organizations may choose to cooperate in networks on specific commodities or
themes, seeking to perform functions similar to topic-based networks. The prin-
cipal difference between these networks and topic-based ones is that interac-
tions among organizations are more systematic. Participating organizations also
have greater ownership of network activities and generally see the networks as
instruments for their own development. Subregional organizations such as
CORAF, SACCAR, and the PROCIs in Latin America are of this type. Research
remains in the individual member institutions, and a secretariat is established to
coordinate activities entrusted to the network.
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Regional institutes

In the regional research institute, participating organizations have agreed to de-
volve a particular research activity to a regional body. Two cases illustrate dif-
ferent evolutions in the creation of a regional institute. The first, WARDA, was
set up by West African governments to promote and undertake research on rice.
Its original mandate has remained, but has widened since its admission to the
CGIAR. The second example, CATIE, in Costa Rica, was initially established
by IICA, a regional organization for the Americas. It progressively became in-
dependent of IICA, however, and is now governed by its own board and a gen-
eral assembly composed of ministers of agriculture primarily from Central
American countries. In both cases, extensive research infrastructure was built to
meet a perceived need for research at the regional level.

Planning regional research

The “subsidiarity” principle provides a starting point for planning regional re-
search. It means that problems are best solved in the subsystem where they arise.
Applying subsidiarity to regional research institutes and agendas raises two po-
tential pitfalls. First, participating members may lack sovereignty because of
funding constraints. External funding may lure them into regionalization initia-
tives to solve problems that typically would fall in their own domain. Second,
the subsystem must have the authority to effectively address the issues relegated
to it. A political oversight body may strengthen the legitimacy of a regional re-
search institute, as long as it doesn’t create a bureaucratic or procedural over-
load. SACCAR and INSAH are examples of regional institutes for which a
council of ministers from member countries approves programs of activities.

Regional responsibilities

Organizations need to ask how much responsibility they wish to delegate to a re-
gional entity. Not all research problems should become regional. Only issues.-
that cannot be tackled effectively at the national level, because either the costs
are prohibitive for one country or the solution to the problem requires some re-
gional coordination, should become the core of regional programs.

A key dimension in planning regionalization efforts is the extent of integra-
tion and shared commitments to be pursued by the different participating orga-
nizations. This may be described in four levels. These are, in order of increasing
commitment to regional objectives, information exchange, coordination, insti-
tutional collaboration, and integration (Plucknet et al. 1992).
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Information exchange. This refers to informal, voluntary exchanges of informa-
tion between individuals through conferences, field trips, newsletters, correspon-
dence, and exchange of genetic materials. Such events, often organized ad hoc by
donor agencies, may lead to other, more intensive forms of regionalization.

Coordination. Coordination requires a somewhat greater commitment of partic-
ipating organizations, which make their own decisions but take into consider-
ation activities and programs of others (Elliott 1994). Examples of coordination
at the regional level include the construction of international databases on scien-
tists and current research, organization of regional training programs, and
consultations on regional research priorities. Here, savings from eliminating du-
plication are achieved voluntarily by recognizing and sharing outputs of work
executed elsewhere in the region. The cost of coordination is not negligible,
however, and may be a limiting factor in establishing effective coordination
mechanisms.

Institutional collaboration. Collaborating organizations agree to curtail some
activities at the national level and to strengthen certain others in order to avoid
unnecessary duplication and to capitalize on each other’s comparative advan-
tages. In principle, such collaboration should lead to regional research programs
with a division of work dependent on relative strengths and the commonality of
problems faced! In practice, few such regional programs have emerged, proba-
bly because they require some political endorsement.

Integration. In this, most intensive form of regionalization in agricultural re-
search, research organizations and systems come together to create a new re-
search institute with a regional mandate to conduct research in its own facilities
with its own resources. CATIE in Central America is an example of this type of
regionalization. INSAH is another example, having a regional mandate to coor-
dinate agricultural research in the region.

In practice regionalization initiatives may traverse a number of the levels de-
scribed above. For instance, some networks foster information exchange and
coordination, while others with more resources may include elements of collab-
orative research. Integrated regional efforts often include elements from each
level.

Implications for planning

Several aspects set regional research programs apart from national programs,
leading to special requirements for planning. First is the need to fully understand
capacity in the participating national organizations. It is easy to overestimate na-
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tional technical, financial, and management capacities in the planning stage of a
regional effort. Yet scientific leadership may be unavailable, administrative
backup may be lacking, and local accounting practices may be inadequate to en-
sure full accountability. These obstacles could reduce participants’ ownership
of the regional program and lead them to lack commitment to its goals.

The choice of research topics is also central to the success of a regional re-
search program. As Lele (1998) puts it, there is yet insufficient analysis of the
value added in regionalization to guide the choice of research topics. Topics
should provide opportunities to capture economies of scale for countries with
similar agroecological conditions through spill-in and spill-over effects at ac-
ceptable levels of transaction costs. Methodological development in dealing
with issues of regional interest, such as natural resource management (NRM), is
a likely candidate. Methodological development could produce results that en-
hance national capacities in conducting NRM research. While the above sets the
general conditions for identifying research topics, it is important that each par-
ticipant gains enough to ensure their continued support to the program.

Managing the internal cohesion of regional research efforts is a third impor-
tant aspect. Internal cohesion typically depends on the perceived net payoff of
the regional effort. It can be threatened by loss of commitment to program ob-
jectives or by disagreement on the allocation of resources. Sharing resources is a
difficult issue in any form of federated system, including regional organizations.
It requires transparent allocation mechanisms, strict budget procedures, and
strong accountability based on standard accounting practices. Putting such man-
agement systems in place may require some initial assistance, but it is nonethe-
less essential for the continued viability of regional efforts. Start-up difficulties
are alleviated when external donors provide a share of the budget, but they can-
not be overlooked if the regional program is meant to become sustainable over
time.

Typically regional organizations bring together people of different cultures
and disciplinary backgrounds. However, the implicit mode of functioning in one
culture is not always transferable to another. Misunderstandings can easily
arise. Time for interaction must be allotted to ensure that issues are properly de-
bated and common understanding is reached. If managed appropriately, differ-
ences become a source of enrichment as diverse perspectives merge.

Further, planning regional research should allow for a sense of ownership
among participating organizations. Participants’ ownership of a regional insti-
tute is acquired through their intellectual and financial contributions in opera-
tional matters and in the design of research programs. Ownership also requires
that benefits accrued from working together are truly shared. Gains from re-
gional efforts lie principally in access to results that one country or organization
could not achieve alone at a reasonable cost. It therefore stands to reason that
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such access must be ensured from the outset of the collaborative effort. This can
be a thorny issue in sensitive research areas.

Regional efforts may come under fire at the national level. The most likely at-
tack is that the project is not yielding the promised benefits. This problem can be
avoided by establishing at the outset a process for evaluating success or failure
according to preset goals. The individuals most involved in regional programs
may also come under fire if complete transparency in choice of scientists and
projects is not ensured. National research organizations should ensure their sci-
entists are active in the governance mechanisms put in place to oversee the re-
gional program. Such mechanisms cannot be left in the hands of management or
a few entrepreneurial individuals alone, because then the regional initiative may
be discredited and, as a result, its benefits left unutilized within the country.

Tight budgets and communication problems often play against scientists as-
signed to remote areas. Yet if they are to take issues of local context seriously,
regional initiatives should take care to involve scientists working in isolated
field stations. It is easy for “regionalization” to become a means for researchers
from capital cities to get together: nice for travel experiences but less effective
for addressing constraints facing their countries’ agricultural sectors. Failure to
sustain a focus on locally relevant issues could lead to further discontent at the
national level, thus reducing support for regional initiatives.

Dependable, sustained financing is at the heart of successful regional re-
search institutes. Such financing may combine core contributions from the par-
ticipating countries or a higher level regional institute with program or project
funding from donors. Core contributions should allow the regional initiative to
pursue a strategy that reflects the interests of its main partners. Inability to meet
basic operating costs may put the members at the mercy of donor schedules and
agendas and raise questions regarding national political commitment, leader-
ship, and long-term viability (Eponou 1998). Regional bodies should be lean so
that their basic operations can be financed within the means of their main part-
ners. Any expansion of the organizational structure should be conditioned by
the ability to cover at least basic operating costs.

Finally, partners in a regional initiative must be sufficiently compatible in
terms of size, interests, and objectives. Partners working on common crops or
farming systems stand a better chance of collaborating successfully. Regional
bodies must avoid rapid growth in responsibilities and programs. Many have
suffered from mission creep, that is, they have attempted to expand their mis-
sion beyond what was initially agreed. The existence of a political oversight
committee lends legitimacy and national organizations’ participation in re-
gional initiatives enables it to make binding decisions and reduces the chance of
mission creep.
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Relevance for agricultural research

Improving the performance of research organizations and programs is a prime
reason for both research organizations and their funding agencies to foster and
adopt regional modes of collaboration. Regionalization may increase the effec-
tiveness of research programs through the development of appropriate research
tools. For instance, regional collaboration is useful for honing tools and methods
of interaction with farmers or developing research methods for natural resource
management. Such methodological development, though not of immediate con-
cern to users, will eventually impact the technologies proposed to use them.

The direct impact of regionalization on the delivery of new technologies to
farmers depends on the ability to focus a critical mass of scientists mobilized
from different countries on priority issues that are relevant to users in the vari-
ous countries. Only if the problems facing farmers in different countries are
truly comparable will regional programs be able to impact farmers directly.
Where problems are different but require a similar knowledge base to resolve,
regional programs may support national or more location-specific technology
generation initiatives. In such cases, regional research institutes will need to col-
laborate with national research systems where these have established effective
contacts with users.

It is in improving efficiency of research that regionalization can make its
greatest contribution. Information sharing is often the first step in this respect.
Knowledge exchange is vital for countries whose resource base is too narrow to
allow them to produce knowledge and technologies in all domains required.
These countries may tap information sources in search of results of significance
to their users, rather than trying to develop new technologies single handedly.
Sharing knowledge is a way to access information produced elsewhere for simi-
lar ecological conditions.

Though the benefits of information sharing are obvious and significant, there
are few successful cases with a lasting track record. The reason is that the costs
of setting up and maintaining such programs are generally underestimated.
Good journals need peer review, editorial committees, and editors. Databases
on current research can be built as a one-time effort, which is costly enough, but
their maintenance is even more demanding. Websites do not diminish the need
for dedicated, motivated people to maintain them.

Collaborative research on topics of shared interest is a more advanced form of
regionalization. The most common form is the commodity research network. It
is often designed as a tool for coordinating work over a given region. It also is a
mechanism to provide technical assistance, for example, in preparing better
project proposals, exchanging results on a common theme, and writing and dis-
seminating research reports. Efficiency gains stem from the elimination of du-
plication: because of improved coordination, research results are shared among
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countries and need not be repeated in each one; because of better research, ex-
periments are more conclusive and need not be repeated over time. These net-
works are also attractive to donors who want to fund research but see little merit
in grants to maintain organizations.

Some research topics require a regional approach. Developing adequate de-
fenses against pest and diseases calls for a regional offensive. For example, the
fight against striga in West Africa cannot be tackled by one country working in
isolation. Joint research on new topics that require significant initial efforts is
yet another form of regional collaboration. Start-up investments for research on
an emerging topic are often substantial, requiring a wealth of human expertise
and capital. Furthermore, such research may become effective only after an ex-
tended period of trial and error. By sharing expenses and trying out different
ideas across countries, the costs of learning are reduced.

Political reasons

By bundling their voices in regional and subregional bodies such as CORAF,
ASARECA, APAARI, and the PROCIs, countries obtain more influence in in-
ternational fora. For example, regional institutes now wield considerable au-
thority in managing the global research network and setting the agenda for the
CGIAR research group.

Economic and political integration in the European Union started with the in-
tegration of specific industries such as steel and coal. Agricultural research has
never been the single spark for integration. But it has been instrumental in some
efforts towards greater regional integration, such as SACCAR in Southern
Affica.

Donor interests

The pressure to innovate in research funding through regionalization comes
from the current scarcity of aid funds and competing demands for funds from
sectors that can show rates of return equally impressive to that of agricultural re-
search. Donor agencies have turned to regional networks as a way to get the
most for their limited means. Regional networks allow donors to reach a large
number of scientists in several countries, giving higher visibility to their sup-
port. Moreover, transfer of coordination responsibility to regional organizations
can reduce donors’ costs in managing many small research grants, which can be
very demanding in terms of administration time within the donor agency. With
donor funding, regional networks gain greater ownership in network design and
management. Using regional mechanisms also enables donors to bypass na-
tional organizations and yet provide substantial financial and technical support
to scientists.
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Regionalization is multifaceted, and assessing its usefulness for agricultural
research systems depends on the subject matter being regionalized and on the
funding mechanism used. The net benefit of regionalization to an organization
depends on how much it has to pay, not only in monetary terms, to reap benefits.
Unless such costs are considered, it is easy to overestimate regionalization’s net
benefits and sustainability.

Fostering greater interaction and communication among organizations and
scientists is one of the prime benefits of regionalization. Journals, conferences,
and symposia have been providing such interaction over the years and, in as
much as regional mechanisms foster such exchange, they are beneficial to scien-
tists and their organizations. Linked to this free flow of ideas is the potential for
capitalizing on the diversity of views and experience in a region, to explore a
new field of inquiry, and to build up intellectual capacity. Another significant
benefit is the possibility of accessing costly technologies through regional ef-
forts. The Centre d’Etude Régional pour I’Amélioration de 1’ Adaptation a la
Sécheresse (CERAAS) is a base center hosted by ISRA and sponsored by
CORAF. CERAAS provides scientists in the region opportunities to use sophis-
ticated equipment in a well organized laboratory technically supported by an ad-
vanced research institute, in this case CIRAD.

On the downside, regionalization may carry heavy transaction costs. Policy-
making at the ministry level, planning at lower levels, evaluation mechanisms,
and follow-up to evaluations require enormous numbers of meetings that entail
heavy communications and travel costs in addition to the time investment. The
introduction of Internet-related technologies will enable virtual meetings and
may reduce the number of face-to-face encounters, but phone, fax, and e-mail
costs will remain high in the foreseeable future.

Two final issues influence the relevance of regional research to agricultural
research systems. First, the balance between ad hoc and long-term collaboration
must be carefully assessed. Many regional research efforts owe their existence
to donors and international organizations who wish to fund research on issues
they consider important. While such ad hoc networks may have a place and even
be an acceptable step towards regionalization, their start-up costs might be inor-..
dinately high. This would argue in favor of creating regional platforms to sup-
port ad hoc activities, thus separating the regional mechanism from the activities
it sponsors.

The range of partners involved in regional research is also becoming a strate-
gic issue. National-level, public-sector agricultural research organizations have
often been the initial partners in many regional and subregional initiatives. With
a growing number of entities, public or private, active in agricultural research in
each country, the trend is a widening set of partners, in particular, towards
inclusion of universities and nongovernmental organizations (NGOs). The
broadening of the research community may pose some organizational problems
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however. If all potential national partners are to be included, regional organiza-
tions could become unwieldy and transaction costs would mount even higher.
Some form of national representation in regional bodies must then be contem-
plated. Including advanced research institutes in regional organizations could
be beneficial if regional programs attempt to do advanced research, upstream of
national programs. Mechanisms can be devised to ensure that the more ad-
vanced partners do not become overly dominant in the regional programs but,
rather, remain an indispensable source of know-how and technical assistance.

Examples

PROCISUR, as the other PROCIs in Latin America, was initially created as a
flexible mechanism for cooperative research and information exchange. Each
participating country was to retain its own management responsibility and pro-
gramming independence. Its original structure included research programs on a
number of commodities — cereals, oil seeds, and cattle — operating under an inte-
grated secretariat provided by IICA. PROCISUR has now shifted to a thematic
focus, including subprograms on biotechnology, natural resource management,
agroindustry, genetic resources, and institutional development.

Overall priority setting, resource allocation, and supervision of activities are
responsibilities of the directors of the participating national research organiza-
tions, who meet at regular intervals, usually twice a year. PROCISUR actively
mobilizes domestic and international resources to conduct research and technol-
ogy transfer of mutual interest to participating countries. Eighty percent of its
core resources are presently contributed by its members. Its regional program
was evaluated in 1992, at which time internal rates of return were calculated at
well above 100 percent.

In 1999 PROCISUR was widening its range of partners to include organiza-
tions from the private sector.and universities. Its leaders expect this to increase
the relevance and effectiveness of its research projects, thereby further strength-
ening its role in the agricultural technology system of the Southern Cone.

Institut du Sahel

The Institut du Sahel (INSAH) was created in 1977 by the Council of Ministers
of the Sahelian countries in response to the drought that hit the Sahel region
from 1968 to 1973. Though each country had its own public-sector agricultural
research organization, it was felt at the time that none properly focused on
themes of food self-sufficiency and desertification control. INSAH was meant
to help build up the member states’ research capacities and to coordinate re-
search activities to avoid duplication in key areas. Its mission did not include re-
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search per se but coordination, as well as information sharing within the region,
technology transfer, and training of technical staff (Jallow 1992).

INSAH is one of the specialized institutions of CILSS, the French acronym
for the “Permanent Interstate Committee for Drought Control in the Sahel.” Par-
ticipating Sahelian governments contribute between five and 10 percent of
INSAH’s budget. More than two-thirds of the budget is channeled directly to
support field research in national organizations participating in collaborative re-
search programs. This funding is often matched by national funding. Such pro-
grams are planned in collaboration with organizations in participating countries.

INSAH has created a bibliographic database RESADOC on research in the
Sahel and also provides small travel grants to scientists to visit research organi-
zations in the region. Training programs include those on natural resource
management, socioeconomics, technology transfer, and management training,
Recent research programs focused on socioeconomic research: food security
and environmental analysis.

Donors supporting CILSS are organized in the Club du Sahel, which brings
greater cohesion to funding. This group of donors plays an active role in guiding
CILSS and indirectly INSAH through the research they undertake on their own
and by the role they play in governance. Regular program and management re-
views are funded by donors and are conducted at their request.
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Chapter 3

Integrating Natural Resource
Management in Agricultural Research
Planning

Gerdien W. Meijerink

National agricultural research organizations, which have for a long time
concentrated on productivity enhancement, are shifting their focus more
towards resource management concerns. Although these organizations
are experienced in planning commodity and disciplinary-oriented pro-
grams, they face new challenges in applying their traditional planning
methods to research on natural resource management (NRM). Incorpo-
rating NRM into public planning cycles and dealing with NRM'’s charac-
teristic uncertainty, long time horizons, and multiple stakeholders all
present new planning dilemmas. Moreover, because these issues are in-
tertwined, they are difficult to integrate systematically into the planning
of a broader agricultural research agenda. This chapter discusses some
recent trends in NRM research and suggests how agricultural research
organizations might effectively incorporate NRM into research planning.

What is natural resource management-oriented research?

Throughout the world, increasing attention is being devoted to issues of sustain-
able natural resource management (NRM). Agricultural research organizations
that have long focused on productivity enhancement, are now shifting their at-
tention towards resource management concerns. Although many have experi-
ence in planning commodity and disciplinary research programs, they face new
challenges in using traditional planning methods for NRM (see Crosson and
Anderson 1993). NRM invokes complex issues. NRM-oriented agricultural re-
search focuses not only on improving agricultural productivity and profitability,
but also on making sustainable and efficient use of the natural resource base.
Developing countries especially have a lot to gain by making optimal use of nat-
ural resources. To do so, however, the “management” aspect of NRM is critical.
Recent years have seen a shift in perspective, from a technical (i.e., biological,
ecological) to a more social (cultural, economic, legal) view of NRM. This has
implications for planning NRM-oriented agricultural research. Increasingly, in-
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tegrating NRM concerns into agricultural research is affecting agricultural re-
search planning processes.

Agricultural production activities affect natural resources in numerous ways.
At the same time, changes in the environment and changes in the management
of natural resources impact agricultural production. Agricultural production and
NRM are therefore intertwined and cannot be treated as separate issues in agri-
cultural planning. Although in effect all agricultural research agendas should
fully integrate NRM concerns, there remains a distinction between commod-
ity-oriented research and NRM-oriented research. Several dimensions make
NRM-oriented agricultural research more complex and difficult to tackle than
commodity-oriented research. NRM-oriented research often deals with long
time horizons, issues of a public nature, manifold stakeholders, and, usually,
more uncertainty than commodity research programs. However, not all NRM-
oriented agricultural research scores high on all these points; they are merely
general characteristics of NRM. Figure 1 characterizes NRM research accord-
ing to the “PUSH” scheme. The higher the research scores on the four axes in
the figure, the more difficult it is to tackle. Some NRM-oriented research, such -
as that on integrated pest management (IPM), scores relatively low on the four
axes, thus approaching the difficulty level of commodity research.

Public goods

Many environmental goods and services are public in nature. As with many
other public goods (e.g., health), they are linked with market failure — that is,
there is no market in which they can be traded and where a price is determined.
This often calls for government intervention, and although government may not
always be the most appropriate body to deal with market failure (besides market
failure there is also government or policy failure), governments are instrumental
in creating an environment in which market failure can be resolved. There are
several market failures in NRM. One of these is the existence of “externalities,”
that is, when the effects of a local activity are felt by third parties outside that lo-
cality. For instance, local land use, such as that which causes deforestation, of-
ten has wider impacts, such as disappearing watersheds or biodiversity. Another
example of market failure is the difficulty of putting a monetary value on envi-
ronmental goods and services.

All these issues have important consequences for NRM-oriented agricultural
research. Private goods and services are easier to deal with because they can be
costed, have a clear target group, and (intellectual) property can be safeguarded.
The private sector is thus likely to dominate research in these areas. NRM is not
as easy to sell as, for example, seeds. The fact that NRM is of public relevance
but is unlikely to pay off commercially is a strong argument for it to be financed
by public funds (see also Byron and Turnbull 1997). In reality, however, na-
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Expanding challenges of NRM-oriented agricultural research
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Figure 1. Four dimensions characterizing NRM: the public-uncertainty-
stakeholders-horizon (PUSH) model
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tional governments are becoming less involved in (agricultural) research, and in
some countries funds for public bodies such as national agricultural research or-
ganizations have diminished over the past decade.

In NRM-oriented agricultural research, outputs are not only beneficial to the
farmer but also to society at large. This implies that policy analysis and design
are more important in NRM work than in production-oriented agricultural re-
search. Whereas traditionally, agricultural research thought of farmers as its
most important client group, NRM research also emphasizes governments and
policymakers as client groups. However, links between leaders of agricultural
research programs and policymakers are often weak and in need of strengthen-
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ing (Tabor et al. 1998). Involving policymakers in the planning process could be
an important step forward.

Uncertainty

NRM research is associated with risk and uncertainty. Due to its often long time
horizons, complexity of agroecological systems, lack of relevant information
and knowledge, and short empirical track record, it is difficult to predict what
effect changes in use of land and natural resources will have on the environment
in the future. This is especially evident in the field of biodiversity: the Earth har-
bors between 10 million and 80 million species, of which only about 1.4 million
have been identified (Ryan 1992). Our understanding of the complex relation-
ships between species and what effect extinction of one species might have on
others and on the ecosystem as a whole is as yet incomplete. We do know that
the consequences of irreversible loss are great, “as genetic variability is lost, ...
the species as a whole becomes more vulnerable to other factors, more suscepti-
ble to problems of inbreeding, and less adaptable to environmental change”
(PBRP 1992: 18). But we do not know when losses are irreversible, what the
thresholds are, or what NRM decisions are “safe.”

Uncertainties due to the complexity of systems and lack of information play a
role in many NRM areas and have significant implications for technology de-
sign. Users need to be able to apply and adapt technological options in the uncer-
tain and variable circumstances they face. There are various answers to these
uncertainty problems. A first is research to describe and understand resource
degradation. Second are researchers’ attempts to err on the safe side; when they
are unsure of the consequences and reversibility of degradation, only a very lim-
ited extent of degradation is allowed for new technologies. Third, new technolo-
gies are not “finalized,” then diffused. Rather, they are fine-tuned and modified
alongside users during the research process. “Adaptive management,” a form of
management that aims to take risk and uncertainty into account, is discussed
later in this paper.

Multiple stakeholders, users, and sources of innovation

The environment performs multiple functions (related to a range of goods and
services). This implies that a multitude of stakeholders make direct or indirect
use of various functions. Some of the different uses are conflicting. For instance,
water that is used for irrigation or sewage cannot be consumed. Use of a forest
for timber may conflict with maintenance of its biodiversity or its watershed
function. Conflict management is therefore a major challenge in NRM. In this
respect it is important to note that use of the different functions is the outcome of
rational decisions by users who are influenced by their context (including ad-
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ministrative, policy, natural, and socioeconomic dimensions). Understanding
the context is crucial for getting a grip on causes of resource degradation. Too
often, population growth and poverty are seen as the causes of environmental
degradation. However, these factors alone are rarely the whole cause of degra-
dation, and such simplicity of analysis undermines effective conflict resolution.
Creating an “enabling environment” — a context that allows users to make ratio-
nal decisions about the sustainable use of natural resources - is increasingly rec-
ognized as instrumental for resource conservation.

Multiplicity of stakeholders also means a multiplicity of sources of innova-
tion (see Biggs 1990), which is increasingly common in NRM. Especially under
stress and conflict, users are developing more efficient practices and innovating
in organizations and institutions such as common property (e.g., joint forest
management).

All this has consequences for NRM-oriented agricultural research. One
implication is the reduced importance of technical solutions. This goes hand in
hand with an increased scope for management and social solutions such as
institutions (in the sense of a set of rules) and platforms where stakeholders meet
and reach agreements. Another implication is that stakeholders’ concerns and
priorities should be incorporated into the NRM-oriented agricultural research
agenda. Although participatory approaches are entering the mainstream, early
involvement of (small-scale) farmers in agricultural research is not yet common
practice.

Long time horizon

An important element in NRM-oriented agricultural research is concern for fu-
ture generations. As stated by the Brundtland Commission (1987, p.43), “sus-
tainable development is development that meets the needs of the present
without compromising the ability of future generations, to meet their own
needs.” Use of natural resources has implications for future generations and it is
important to know what these effects will be. Seldom can our actions be righted
in the short term. Destroyed tropical rain forests or natural flood lands, for ex-
ample, require centuries to be restored to what they once were: complex and
fragile ecosystems with a wealth of biodiversity and enormous biomass. Im-
proving degraded soils is another slow process whereby not only fertility must
be restored but also organic structure.

Linked to long time horizons is the aspect of risk. Some degradation pro-
cesses lead to irreversible effects that cannot be righted, such as extinction of a
species, desertification of agricultural lands, drying up of lakes (such as the Aral
lake in the former USSR), or depleted fish stocks. Such damage has enormous
income consequences for resource users. The agricultural sector, as a major user
of natural resources thus has a lot to gain from efficient and sustainable use of
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natural resources. NARS have an important role to play in generating (agricul-
tural) technologies and management practices that make better use of natural
resources.

NRM as an integrated concept

Although we have distinguished four dimensions, it is clear that they are intri-
cately linked. NRM is a complex concept, making it difficult to isolate different
natural resource issues. An ecosystem, such as a forest, is more than the sum of
its parts. A change in one of the parts will change the whole system (although, of
course, not all effects are substantial or significant). Changes in natural re-
sources or the environment also affect human beings in several different ways.
This makes planning NRM-oriented agricultural research a complicated task.
After all, a solution in one area may cause problems in another. Expansion of ir-
rigation, for instance, may increase mosquito populations and malaria inci-
dence. NRM-oriented research must find ways to deal with complexity. A
holistic approach is often necessary, but difficult to implement. The effects of
NRM on disciplines other than agriculture is often overlooked by agricultural
research organizations. Addressing such complex issues, however, calls for
concerted action involving an array of research entities.

Integrating NRM concerns into planning

Agricultural research plans reveal an increasing focus on NRM since the early
1990s. However, even in the 1990s, efforts to incorporate NRM into agricultural
research were limited to inquiry into the effects of agricultural production on the
environment (e.g., externalities), and NRM issues often remained an isolated
sideline in the plans or were treated as nota bene. There are some exceptions
where particular effort has been made to integrate agriculture and NRM (exam-
ples appear later in this section). Integrating NRM concemns into agricultural
planning means taking into account the issues discussed above: long time hori-
zons, public concerns, multiple stakeholders, and uncertainty. This is no easy
task, but some directives and suggestions can be mentioned.

Mix of research

As was determined in the PUSH model (figure 1), NRM research often implies
focusing on public issues, taking uncertainty into account, considering multiple
stakeholders, and incorporating a long time horizon. These characteristics imply
that NRM research is a typical activity for the public sector. Yet NRM may lack
immediate results or benefits that could cement political support for it. Still, not
all NRM research scores high in all the “PUSH” dimensions. For example, IPM
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offers opportunities to arrive at measurable benefits for a clear client group in a
short period of time. To ensure sufficient support for NRM-based research it
makes sense to combine NRM research that scores high in the PUSH model
with research that scores low in the model. However, if this type of research
lends itself to private funding and is already undertaken effectively and in a re-
sponsible manner by the private sector (e.g., agrochemical companies may in-
vest in IPM), the public sector should not compete. There are plenty of other
NRM research needs among poor people that the private sector will not take on.

Information and data needs

For planning, research organizations need the right information about physical
trends (e.g., biological, soil, climate) and social trends (e.g., understanding how
resource users make decisions, recognition of innovations in NRM). There are
different strategies for obtaining information and knowledge. In modeling
approaches, mathematical constructions using data are applied to generate in-
formation, for example, by developing different future scenarios. Using partici-
patory methods, information is gleaned through “dialogues” between different
stakeholders, as in participatory rural appraisal techniques. But as Alsop and
Farrington (1998) state, getting information from multiple stakeholders can be
unmanageable and time consuming. They advocate a network of “nested” moni-
toring systems. Recently, there has been a trend towards integration of methods
(e.g., combining modeling with participatory approaches). As data gathering is
often time consuming and costly, establishment of minimum data requirements
is important and the purpose of collecting data should be clear.

Participation of stakeholders

Planning for NRM-oriented agricultural research requires participation of a
broad array of stakeholders: farmers, national and local policymakers, private
sector, nongovernmental organizations, and representatives from ministries and
research organizations other than for agriculture. They will put forward specific
objectives and priorities, as well as contribute new insights and information.
Platforms can be tools for participation. However, new platforms are not always
necessary; use can be made of existing platforms such as national environmen-
tal action plans or planning fora at a provincial levels.

Tackling complex issues

NRM’s complex and uncertain character calls for an integrated, holistic ap-
proach. However, in practice this is difficult to achieve and extremely difficult
to manage. Breaking complex issues into smaller, manageable problems may be
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useful but also increases the risk of reductionism. An alternative approach is to
use adaptive management (see Holling 1978; Walters 1986; Lee 1993), which
combines management decision making with learning and improving informa-
tion. This latter approach is especially useful in complex situations where uncer-
tainty and a paucity of information prevail.

Adaptive management has been applied to a range of issues including fisher-
ies and forest and water management since its development in the 1970s. Com-
plex problems are divided into a set of “experiments” on possible management
decisions. By divining and learning from the outcomes of these experiments,
management policies and practices are improved. Although this technique has
been applied mainly in the North, it is also applicable in the South (see
Gunderson et al. 1995). Experience with it has been gained in joint forest man-
agement in India (Pfoffenberger and McGean 1996).

Relevance for agricultural research organizations

As the world’s population grows, pressure on sometimes scarce natural re- -
sources increases. Agricultural research organizations have an important role to
play in relieving this pressure by coming up with feasible solutions: technolo-
gies or management options that make efficient use of the natural resource base.
Progress has been made particularly in managing forest, water, and soils, as well
as in integrated pest management and biodiversity maintenance.

Forest management

Forestry is a traditional NRM area within agricultural research. However, the
focus of forestry research has changed considerably over the past decade, shift-
ing from improving timber production to acknowledging that a forest performs
many more functions beyond its production role. Several forest functions are re-
lated to agriculture, such as biodiversity maintenance, watershed management,
and supply of food, fodder, and other nontimber forest products. Current re-
search focuses on sustainable management of these different functions rather
than on timber production alone (see also Byron and Turnbull 1997).

Water management

As countries’ populations grow, fresh water is becoming scarcer and water re-
source management is becoming increasingly important (UNEP 1999). Fresh
water comes from an essentially closed system. The amount of water available
is therefore more or less fixed. Research has thus shifted focus from water-
supply management to water-demand management (Seckler 1996). Conflicts
over water are expected to intensify as water consumption increases. Users and
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uses of water are multiple. Agriculture uses about 70 percent of available water.
Of this, irrigation is a main use, of which 17 percent is in developing countries
(FAO 1995).

Soil (nutrient) management

Soil is one of agriculture’s main natural resource bases. As a country’s popula-
tion increases, arable, fertile land becomes scarcer, resulting in intensification
of land use and shorter fallow periods. With elimination of fertilizer subsidies in
many places and limited availability of organic fertilizers (e.g., manure), nutri-
ent replenishment and maintenance of organic structure become problematic.
More emphasis is therefore being put on integrated nutrient management (in
which livestock, agroforestry, household waste disposal, and crop production
are integrated) and on soil and water conservation. Besides soil fertility mainte-
nance, soil erosion is a major problem in many countries. Erosion not only di-
minishes fertility, but in the case of erosion through water, also causes problems
downstream by clogging waterways.

Integrated pest management

Pesticides were long seen as an important means of increasing productivity.
They were therefore promoted by agricultural research organizations. However,
evidence continues to surface on the negative impacts of pesticides on the envi-
ronment and on human health. This has led many countries to ban certain pesti-
cides, and increasing attention is now being given to safe, environmentally
friendly alternatives. IPM is one. IPM integrates a number of pest-control tech-
niques to discourage the development of pest populations and keep pesticides
limited to levels that are economically justified and safe for people and the envi-
ronment (FAO 1998).

Biodiversity

The importance of biodiversity is now recognized and concern is swelling over
the rapid loss of species. Although there is still a paucity of knowledge about the
number of species and exact rates of extinction, it is clear that biodiversity is
being threatened by the disappearance of high-biodiversity habitats. Expansion
of agriculture has contributed to the loss of habitats (e.g., through deforestation
of tropical rainforests for agriculture). For agricultural research purposes, scien-
tists increasingly appreciate the importance of biodiversity for research using
techniques from advanced cell and molecular biology, often grouped as
“biotechnology” (see Falconi, this volume). Biodiversity in the sense of a pool
of genetic resources is crucial for this type of research, and new biotechnology
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techniques have strengthened efforts to characterize, manage, and use bio-
diversity (i.e., genetic resources). Genetically modified crops used in agricul-
ture are also seen as a threat to biodiversity, however. The fear is that
genetically modified genes (transgenes) could escape from the modified crops
into the nonagricultural environment and create, for example, “super weeds”
that displace native vegetation.

Examples

Several NARS have undertaken planning incorporating an explicit NRM focus.
Such planning usually follows a procedure similar to that used in purely com-
modity-oriented research planning. However, the four issues that feature in the
PUSH model play a more pronounced role. The examples that follow are from
ISNAR’s experiences and provide an overview of some of the various planning
exercises.

Benin: planning and priority setting for regional research

Regional research programs, because of their intrinsic holistic perspective on
resource use, typically take NRM concerns into account. Planning of Benin’s
research program for its southern region was no exception. Objectives for the re-
gional research program were threefold: intensify agricultural production, gen-
erate employment in agriculture-related activities, and reduce degradation of
the natural resource base. The planning method was based on the program
formulation steps described by Collion and Kissi (1994, see also Collion, this
volume). The holistic perspective, however, demands careful management of
program resources and careful formulation of regional programs to avoid prob-
lems of management and focus (see Janssen and Kissi 1997).

Kenya: priority setting for a soil fertility and plant nutrition program

The Kenya exercise aimed to provide guidelines for future resource allocation in
the soil fertility and plant nutrition research program of the Kenya Agricultural
Research Institute (KARI). Quantifying factor-based research impacts was a
crucial but difficult step in planning because of the uncertainties involved in fac-
tor-based technologies, such as externalities and the long time horizon. To ac-
count for these, five steps were followed: (i) compiling a detailed information
base on the mandate area, (ii) identifying research target zones and research
themes, (iii) specifying potentials for technology generation and adoption, (iv)
identifying and quantifying benefits accruing from research themes and ranking
research alternatives, and (v) establishing priorities along with program stake-
holders. A simplified approach to evaluating NRM-oriented research was de-



Integrating Natural Resource Management in Research Planning 39

veloped and found to add insight into the likely distribution of economic
benefits across the program’s research themes and target zones (see Kilamba et
al. 1998).

West-Africa and Peru: choosing tree species for genetic improvement

This exercise, undertaken jointly by the International Centre for Research in
Agroforestry (ICRAF), ISNAR, and national-level agricultural research organi-
zations in the humid and semi-arid lowlands of Africa and Peru during 1993-95
aimed to provide reasonably objective and systematic procedures for dealing
with a broad range of issues. The end goal was to find the best possible set of re-
search activities in the face of the information constraints common to NRM-
oriented priority-setting exercises. The exercise involved seven (flexible) steps:
(i) team building and planning, (ii) assessment of client needs, (iii) assessment
of species used by clients, (iv) ranking of products, (v) identification of a limited
number of priority species, (vi) valuation and ranking of priority species, and
(vii) final choice (see Franzel et al. 1996). In each step the number of species
considered was reduced.
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Chapter 4
New Technologies and Planning

Cesar A. Falconi

Biotechnology and information technology are changing the way in
which agricultural research is undertaken. They allow scientists to ad-
dress problems that cannot be solved using traditional research tools.
Biotechnology and information technology planning, however, requires
special attention because of new technologies’ particular characteris-
tics. The performance of new technologies is often hard to predict and
may lead to previously unheard of problems, such as public acceptance.
Changes in the structure of research organizations may be required, for
example, to absorb the high capital costs of new technologies. Timing of
investments in new technologies is also important, to avoid being locked
into expensive technologies that quickly become obsolete. Legal frame-
works may need adaptation and staff with certain skills may need to be
contracted or trained. In short, integrating the new technologies of the
moment and of the future is an important consideration in planning.

What are new technologies?

During the last two decades major technological breakthroughs have occurred
that are shaping or will shape the technology strategies of research organizations.
The technological base of agriculture and agricultural research are changing from
biological to molecular disciplines, from analogue to digital engineering, and
from process management under “controlled conditions” to simulation of reality.
Biotechnology and information technology are two key components of these
changes. These two areas of innovation are changing or will change the shape of
agricultural research for many years to come (see table 1).

Biotechnology

According to Cohen (1994), “biotechnology” includes any technique that uses
living organisms or substances from organisms to make or modify a product, to
improve plants or animals, or to develop microorganisms for specific uses. In
agriculture, biotechnology has many traditional applications, such as compost-
ing, vaccines to control animal disease, and cheese and winemaking. New are
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the “modern” techniques and applications in cellular and molecular biology that
were derived over the 1980s and 1990s.

Many biotechnology applications are an extension of traditional plant and
animal breeding techniques, and they often complement rather than replace
long-established methods. The traditional methods, however, are limited to spe-
cies that are sexually compatible. Biotechnology can expand the range of traits
beyond those found in a sexually compatible species. Twenty-five years ago it
was unthinkable for plant breeders to transfer into rice plants genes from toma-
toes or beans — much less from bacteria. Now with recombinant DNA tech-
niques, genetic transformation of this kind has been successfully applied in a
range of agricultural crops. For example, transgenic tomato, tobacco, cotton,
and soybean have been developed with pest resistance derived from a group of
toxin-producing genes, the so-called Bacillus thuringiensis or Bt genes from
bacterial DNA.

Development of in-vitro tissue and cell-culture techniques has occurred in
parallel with advances in molecular biology and genetic engineering. In-vitro
techniques make it possible to regenerate a whole plant from a small piece of tis- -
sue, and even from a single cell, by growing it in a suitable medium. In research
on plants, tissue-culture techniques can be of great value for achieving rapid
multiplication of a desirable genotype. Promising biotechnologies for livestock
include in-vitro fertilization and embryo transfer.

Table 1. Transformation of Technologies in Agriculture

Biotechnology Information Technology
Traditional technologies Fermentation using enzymes  Data stored and transmitted in

and microorganisms, traditional analogue form using electricity

breeding techniques and electronics

(key science: biology) (key science: electrophysics)
Emerging technologies Genetic engineering; genetic  Data manipulated and

markers; genetic diagnostic, transmitted in digital form using

tissue-culture, and microelectronics, optronics, and

microbiological techniques associated software

(key science: molecular biology)(key sciences: physics,
computer science)
Potential benefits Shorten time for developing  pecrease cost of information
improved crops and vaccines,  processing, speed information
speed up traditional breeding, processing, increase

use less pesticide and _ communication, integrate
chemicals, widen range of traits, \ggearch results in decision

increase control of research making, increase access to
results information

Source: Adapted from Miles (1997).
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Information technology

“Information technology” is defined as advances in microelectronics based on
semiconductor technology. Microelectronics have made it possible to produce,
store, retrieve, communicate, manipulate, and display information in ways that
are considerable cheaper and more powerful and convenient than was previ-
ously possible (Miles 1997). Agricultural research is a “taker” rather than a
“maker” of information technology. In biotechnology, agricultural research is
more a maker.

Information technology is speeding up and improving research because sci-
entists have better access to information (e.g., through virtual libraries on the
Internet) and they can communicate and exchange knowledge more easily and
at less cost using, for example, electronic mail. Information technology also of-
fers means to refine research planning. Examples are simulation models, which
use mathematical relations to generate different scenarios for assessment, and
geographic information systems (GIS), which help planners target research ob-
Jjectives for a particular agroecological zone. In research organization manage-
ment, information technology is improving the information base for decision
making. Managers can obtain, organize, and use information on resources (hu-
man, financial, physical) and activities that help them in planning, monitoring,
evaluating, budgeting, and accounting.

Through network development, information technology also provides a means
to bring institute staff closer or to lay contacts with practitioners from other
organizations.

Where biotechnology and information technology overlap a new scientific
discipline has emerged. “Bioinformatics” combines biology, mathematics,
and computers. It focuses on the enormous amounts of data that are generated
by researchers identifying the lengthy DNA sequences of humans, plants,
animals, and microorganisms (Sobral 1999). This discipline is expected to in-
fluence the evolution of biology, because biological research is becoming
inseparable from the information systems needed to support research and tech-
nological development. An example of the use of bioinformatics is the Sys-.
tem-wide Information Network for Genetic Resources (SINGER), the genetic
resources information exchange network of the CGIAR. SINGER links the ge-
netic resources databases of the CGIAR centers and allows researchers to
search for information on the identity, origin, characteristics, and distribution
of the genetic resources in the collections as well as access further data on the
collections (see http://www.nocl.cgiar.org).
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Planning for new technologies

Use of biotechnology and information technology add specific requirements for
planning because of certain characteristics of these emerging technologies, in-
cluding the substantial development costs, high risk and uncertainty, the fast
rate of change, the integration required with conventional programs, and limited
experience with these technologies. This makes it difficult to assess the poten-
tial pros and cons of the technologies, which is an important first step in plan-
ning (Falconi 1999).

Uncertainty

One of the most important steps in planning is assessing and predicting the po-
tential performance of technology. Uncertainty is always a factor where re-
search is concerned. Yet for new technologies, experience is lacking and the
information base is especially small, adding to the degree of uncertainty. Sub-
jective judgments, in general, serve as the basis for assessing potential perfor-
mances of new-technology projects. It is therefore crucial in planning such
projects to use a planning method that reduces individual bias and incorporates
technical and product knowledge.

The best known technique for eliciting subjective judgments and arriving at
reliable conclusions is the Delphi method (NRC 1990). Here, experts make
forecasts individually and give them to a central analyst who collates them and
returns the combined forecasts to the experts, after which a new round of fore-
casts begins. The process continues until the participants arrive at a degree of
consensus.

Another method that can be applied in situations of uncertainty is the analyti-
cal hierarchy approach (Ramanujam and Saaty 1981, Braunschweig, this vol-
ume). Like the Delphi technique, analytical hierarchy is suitable for situations in
which much of the necessary data is subjective. Unique to the approach is that it
recognizes bias and inconsistencies in subjective judgments. These inconsisten-
cies can then be tested and remedied, resulting in a more consistent outcome.

Public acceptance

Public acceptance is an issue mainly related to biotechnology. Much public con-
cern is associated with the safety of agricultural products derived from biotech-
nology, such as genetically modified foods and their byproducts. Addressing
these concerns is now an important activity for biotechnology companies. They
target consumers to convince them that their products are safe for human con-
sumption. Scientific organizations active in biotechnology must also incorpo-
rate public awareness in planning biotechnological research. If necessary,



New Technologies and Planning 45

research organizations, perhaps with government support, should prepare a
campaign to educate and inform consumers about biotechnology crops and risk
assessment. In addition, the benefits of biotechnology need to be explained:
“Why itis being used?” And, “How it may be used in the future?”” (Tabie 1999).

Organizational structure and investments

New technologies, in particular biotechnology, require considerable invest-
ments, which have at least three implications for the structure of an organization
and its planning. First, in the initial phase the high fixed costs of laboratories and
scientific personnel for biotechnology projects can be shared by research pro-
grams. For example, teams may shift between research on maize stem-borer and
cassava mosaic virus, thus sharing the fixed costs involved in the biotechnology
work. But this undifferentiated biotechnology capacity may be insufficient for
developing all the expertise needed for work on a particular crop. A decision
must then be made on whether a biotechnology program should pursue special-
ization and, if so, along what lines.

Second, given the high fixed costs of laboratories and the specialized nature
of the equipment required, centralization may help ensure a higher rate of
use-capacity. A major drawback of centralization, however, is that it directs bio-
technology research away from locally adapted technologies. Where the size of
the country allows it, applied tools such as tissue or anther culture can often be
well integrated into decentralized commodity programs. New information tech-
nology further promotes decentralization, allowing researchers to be closer to
the problem while applying advanced techniques.

Third is the issue of investments to be made in developing tools (what to de-
velop in-house) versus the application of existing techniques (what to buy). The
cost of tool development is quite high, even if such tools are foreseen to solve a
critical problem for a high-priority commodity in a country. Since existing tech-
niques are usually less costly, it may be more efficient to acquire these tech-
niques, if available, for lower priority commodities. In addition, strategic
alliances with public, private, and international institutions help research groups
share risks and uncertainties of costly and lump-sum investments.

Some planning tools are helpful in facing the above issues. The analytical hi-
erarchy process (see Braunschweig, this volume) may prove useful on issues of
centralization and specialization, and cost-benefit analysis may help in deciding
whether to develop or acquire a certain technique.

Scale of initial involvement

For any research organization investing in new technologies, a difficult issue is
whether to make a major initial investment or to start with a series of small in-
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vestments and pilot projects. Factors of concern here include the availability and
sustainability of finances, availability of qualified human resources, the objec-
tives for using the new technology, and the type of technology (specific or ge-
neric). For example, some developing countries embarked on biotechnology
research with large investments, only to experience problems in sustaining fund-
ing levels when financial crisis hit their economy or when donor support was lost.
Further, a major criterion is the specific versus generic nature of the technology
(Janssen 1994). Initiating a research program to develop molecular markers for
rice improvement might be readily justified, because the experience and equip-
ment acquired can be used afterwards for other commodities. Similarly, biotech-
nology research projects that can use existing facilities are attractive because they
require only minimal additional investment. If a project is very important, but the
investments required for it cannot be used in other research programs, it may be
justified to commission another, possibly foreign, organization to do the work.
Regardless of whether a country aims to develop a centralized or decentralized
biotechnology research capacity, in the initial stages it is wise to concentrate on
only a few points. These could be linked with major commodity programs on the
understanding that investments may eventually be used for other purposes.

Timing

In most planning exercises, the question entertained is whether to undertake a
certain project. But in new technologies the question may be asked when to un-
dertake a project —now or within the next two to five years? There are some ad-
vantages to a “late start,” as costs of the necessary equipment and inputs in
biotechnology and computers are falling dramatically, and scientific discovery
in related areas may allow researchers to reduce uncertainty by borrowing some
results from others. A danger of late starts, however, may be that findings have
been patented by others.

A good reason for an “early start” is the advantage of early application of new
technology, perhaps providing a country with a comparative advantage in the in-
ternational market. The success of many high-value exports (e.g., horticultural
and ornamental products) in the international market relies on a good information
system and applications of biotechnology. In addition, gaining experience early in
new technologies may open markets for the technologies; they may be sold in
neighboring countries.

Another aspect of timing is that because new technologies are changing fast,
their planning should be reviewed more frequently than conventional research
priorities.
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Lock-in

New technologies are changing so fast that acquisitions might become obsolete
in less than a year, in particular in the area of information technology (software
and hardware). When the costs of switching from one technology to another are
significant, users face “lock-in.” Understanding the costs of switching technolo-
gies is critical for recognizing and measuring the danger of lock-in in planning
investments in new technologies (Shapiro and Varian 1998). In this regard, us-
ers or buyers of new technologies should plan to avoid or at least anticipate
lock-in, Cost-benefit analysis following standard investment theory and ana-
lytic hierarchy process may provide important insights on the expected profit-
ability of investing in new technologies.

Partnership models

New technologies are redefining the boundaries of public and private responsi-
bilities in agricultural research. The private sector now conducts basic research
in molecular biology and develops management information, both of which
were traditionally in the public domain. Relations between the public and
private sector are becoming less linear, however, for instance, through the in-
creasing use of research contracts. New technologies require new linkage mech-
anisms between both sectors because of property rights, the high degree of
uncertainty of outcomes, and growing private-sector involvement. Joint ven-
tures, venture capital, and shared-risk ventures could become the most common
means of partnership in the future, but this would imply a change in culture of
public-sector research organizations. For example, new technologies will lead
to new patterns of specialization: for example, companies may specialize in
marker systems or in collecting and developing databases. Moreover, new con-
tractual arrangements will be influenced by the changes in legal frameworks re-
lated to new technologies.

Partnerships will develop, but the outcomes are uncertain. “Scenario plan-
ning” is a planning tool that could prove useful in analyzing the uncertainty of
partnerships (see Johnson and Paez, this volume). Scenario development is a
disciplined method for imagining, structuring, and probing possible futures.
The result of scenario development is usually a small set of alternative scenarios
that highlight and contrast the different conditions that a research organization
may face.
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Legal framework

New technologies fall under a totally new legal framework, including intellec-
tual property rights (IPR), for biotechnology and information technology; bio-
safety, for biotechnology; and privacy, mainly for information technology.

Development and enforcement of the legal framework will promote and en-
courage the private sector to become involved in new-technology research.
Strengthening intellectual property protection for biological products and pro-
cesses in developed countries has facilitated private-sector investments in
biotechnology research. Technology users, including those in developing coun-
tries, increasingly have to pay for the right to use procedures or products. Rights
often involve complex ownership issues, with important implications for access
to products, trade, and investment. Cooperation between the public and private
sectors also requires clearly communicated rules and guiding principles on IPR.

“Biosafety” is associated with the use of genetically modified organisms
(GMO:s). A relatively new concept in agricultural research, it tempers the adop-
tion of a new technology by considering its potential effects on human health
and the environment. Biosafety guidelines set forth policies and procedures for
ensuring the safe use of biotechnology and its products. The degree to which
biosafety guidelines are implemented could determine the extent to which new
products are introduced in the market. Lack of resources for implementing
biosafety guidelines may delay and discourage private-sector research (Traynor
1999).

The rapid increase in computing and communication power has raised con-
cerns about privacy of personal information. As a result, confidentiality and se-
curity of personal and institutional data are now major concerns in information
technology. If information technology is extensively used in the daily opera-
tions of a research organization, a privacy policy or regulations should be for-
mulated to ensure proper handling of sensitive information.

The legal framework influences the impact of new-technology research and
should be considered in the planning process. Both the analytical hierarchy pro-
cess and scenario planning (see Johnson and Paez, this volume) allow implica-
tions of the legal framework on new technologies to be included in the planning
exercise.

Human resources

New technologies require not only new laboratories and equipment but also new
human capital: trained scientists, lawyers, managers, and information special-
ists. Investments in capital must be accompanied by a bolstered human resource
capacity. At the planning stage, a comprehensive human resource development
strategy should be drafted that includes the skills requirements for new technol-
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ogies in the context of the overall corporate plan or organizational mission. The
planning of human resource development should consider capacity building: ca-
pacity to formulate policies, strategies, and priorities; ability to formulate and
implement a regulatory framework; skills to conduct research using new tech-
nologies; and capacity to manage new technologies. New technologies are
immersed in uncertain and complex outcomes and processes, which require
first-rate skills. New and more capacity is needed among decision makers, man-
agers, and scientists to clarify policy on new technologies and the research agen-
das to be furthered by using them.

Diffusion models

Information technology provides new means to conduct, deliver, and diffuse re-
search results, such as use of Internet, electronic mail, CD-ROM, and voice rec-
ognition software. Planning units should be creative in exploring and using
these new means to expand the dissemination of the organization’s research re-
sults. Use of information technology will spawn new branches of enterprise spe-
cialized in using this technology for marketing.

As explained earlier, some tools may be particularly appropriate for helping
decision makers plan the implementation of new technologies. As most of them
are explained elsewhere in this volume, this section emphasizes their contribu-
tion to dealing with some new-technology issues (table 2).

Relevance for agricultural research organizations

As the technological base of agriculture and agricultural research is changing
from biological disciplines to molecular disciplines and from analogue to digital
engineering, biotechnology and information technology are playing an increas-
ing role in research. Agricultural research organizations use these new technolo-
gies to pursue their mandates, missions, and national goals (such as food
security, competitiveness, and poverty alleviation).

There are many potentially beneficial applications of biotechnology in agri-.-
culture. Scientists can use biotechnology techniques to boost a plant’s ability to
ward off pests and disease, to improve tolerance to environmental stress, and to
enhance food quality. Biotechnology can also be used to diagnose disease in an-
imals, promote growth, and develop vaccines. Information technology can con-
tribute to lowering the cost of technology generation by reducing the time
needed to access, exchange, and disseminate information and knowledge. Both
types of technologies open new research frontiers. A good example is bio-
informatics, which provides a pathway to meaning in a world of complex data.

For agricultural research decision makers, three implications of using new
technologies are particularly significant: the need to maintain a position in a
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Table 2. Planning Tools and New Technologies

Planning Tool New-Technology Issues Addressed

Analytical hierarchy process uncertainty, organizational structure, lock-in,
decision making

Cost-benefit analysis investments, avoiding lock-in, timing,
partnerships, diffusion

Delphi technique uncertainty, information quality in the planning
process

Scenario planning uncertainty, partnerships

quickly moving field, the need to be an attractive international partner, and the
development of cross-sectoral links.

Maintaining a position in a quickly moving field. The “position” a research insti-
tute wishes to maintain may be at the cutting edge or behind it. It is critical in
planning to decide which platform is most suitable and how to build from such a
position. Whereas biotechnology and information technology are now major is-
sues on the agricultural research agenda, in 10 years’ time the situation will
probably be different. There will be other frontiers, with similar questions to be
dealt with. Thus, there will be a need to decide what will be the organization’s
“growth point.”,

Being an attractive international partner. There are many opportunities for in-
ternational collaboration in new technologies. Yet research managers must un- .
derstand the challenges involved in bringing international collaboration to
fruition. Some points to consider are (i) the importance of close involvement of
research leaders early in the planning stage of international collaborative pro-
jects; (ii) the need to have a regulatory framework in place (in the case of bio-
technology, biosafety and intellectual property regimes are integral components
of international initiatives); and (iii) the need to support local capacity develop-
ment to ensure optimal benefit from international collaboration (Komen 1999).
Being an attractive partner leads to better access to new scientific developments.

Developing cross-sectoral links. The different techniques of biotechnology and
information technology are not only useful in the agricultural sector. For exam-
ple, molecular techniques can also be applied in medicine, industry, and agro-
industry. GIS is applied in other sectors as well. In planning, understanding such
horizontal links is critical.
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Examples

The International Potato Center (CIP) studied on how to set research priorities
and use the results to influence the biotechnology research agenda on the most
damaging potato diseases (Collion and Gregory 1993, Ghislain 1998). In more
general terms, the objective was to set priorities among projects within a com-
modity, refine resource allocation guidelines, build consensus on the research
agenda and funding allocations, and put in place a system for ongoing priority
setting. Emphasis was squarely on translating priorities into guidelines for re-
source allocation. Scoring combined with a simple cost-benefit model was cho-
sen for the priority setting. The exercise took about six months and was finished
in 1992. CIP management and scientists participated in priority setting. The re-
sults of the exercise were translated into project scores in which research on late
blight emerged as CIP’s top research priority.

Shapiro and Varian (1998) provide economic principles for planning use of
information technology and distill them into practical strategies, cases, and
guidelines.
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Chapter 5
Planning, Performance, and
Accountability

Warren Peterson

Organizational performance and accountability are increasingly impor-
tant for public-sector agricultural research organizations. Pressure to
improve performance and accountability comes from a variety of stake-
holders, including donors and clients. Calls for accountability have led to
a search by agricultural research system managers, as well as investors
and consultants, for practical, sound means of assessing, demonstrating,
and improving research organizations’ performance and results. This
chapter looks at the need for improved performance and accountability.
1t presents options for how organizations can improve these aspects of
their operations, referring particularly to questions of how performance
and accountability can be addressed in a planning context.

What is organizational performance and accountability?

“Performance” refers to an organization’s ability to plan and use resources to
produce outputs that are relevant and useful for its target users or clients. A perfor-
mance-oriented agricultural research organization is necessarily focused on pro-
ducers/users and on research output productivity. This definition of performance
highlights two important dimensions: one related to productivity and outputs and
the other related to the relevance of these outputs for the organization’s stake-
holders. This latter aspect is closely linked to the idea of accountability.

While the nature of its outputs depends on the organization’s mandate, and
specific outputs can be defined and identified in different ways, any research or-
ganization needs to produce products that are relevant to users. Furthermore, to
justify the investments required to maintain operations, the organization needs
to produce those outputs in an effective and efficient manner. Here “effective-
ness” means an organization’s ability to produce outputs that correspond to its
goals and to users’ needs; “efficiency” is the achievement of planned outputs us-
ing a minimum of inputs. Performance is related to planning through the need to
identify, measure, and evaluate outputs in terms of planned objectives and the
resources used to achieve them.
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Accountability and performance are linked because public-sector agricultural
research organizations must account to their investors (government and donors)
for their use of funds and to their users (producers, extension agencies, actors in
the agricultural knowledge system, and units of government) for the appropri-
ateness of the technology and information they have generated. Accountable
management implies that individuals and organizations are responsible for
specified levels of performance (Premchand 1993).

Public-sector organizations in developed and developing countries are under
pressure to improve their performance in terms of enhanced productivity and ac-
countability, and agricultural research organizations are no exception. There are
four main reasons why issues of performance and accountability have gained
prominence. First, governments have been affected by structural adjustment and
a shrinking public sector. Second, in many countries ideas from “the new public
management” have led to calls for more productive and entrepreneurial govern-
ment that focuses on results rather than red tape. The new public management
has led to reassessment of boundaries between the public and private sectors.
Third, in many countries there is disappointment with the performance of agri-
cultural research organizations, as the “easy” productivity gains from invest-
ments in research, technology transfer, infrastructure, and rural support services
have largely been realized. Finally, developing countries tend to move towards
more open and democratic forms of government. In this context there is an in-
creased demand for the public sector to be accountable and relevant to its clients
and stakeholders (Lusthaus et al. 1995).

Most investors perceive as weak the performance of public-sector agricul-
tural research organizations in delivering outputs, particularly in developing
countries (Byerlee and Alex 1998). Worsening conditions for groups that are so-
cially and economically vulnerable coinciding with declines in per capita in-
come, widening trade imbalances, and growing external debt, are apparent in
many countries and regions. Also, exaggerated expectations of what a research
program might accomplish have led investors to lose confidence in the ability of
public-sector agricultural research to contribute to improving the situation. The
result has been a general pattern of decreasing investments that has affected the
stability and effectiveness of national research organizations.

The ability to address these performance and accountability issues will in part
determine future investments in public-sector agricultural research, and ulti-
mately the implementation and realization of public-sector agricultural develop-
ment policies and objectives. Yet in many agricultural research organizations,
managers are uncertain about what can be done to improve performance and ac-
countability or how to proceed in doing so.

A central problem is that current management systems and attitudes are sel-
dom centered on performance. Nor do planning, monitoring, evaluation, and re-
porting methods reflect a performance orientation. One basic requirement to
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improve performance is therefore to develop or alter management systems and
practices so that they focus on research outputs, results, and their relevance for
users. Internally driven evaluations offer the chance to combine the evaluation
goals of accountability with performance improvement. Until agricultural re-
search organizations adapt their management and evaluation systems so that
performance and accountability are the guiding elements, improvements in per-
formance are unlikely.

Current evaluation practice in agricultural research is dominated by donor
project evaluation procedures. These, however, address individual projects
rather than the performance of the organization as a whole. In addition, evalua-
tions are often performed using externally driven methods and personnel. As a
result, evaluation in many research organizations is aimed at external account-
ability and improvements in managing donor projects, rather than the manage-
ment of the organization.

Evaluation approaches commonly used in other public sectors (e.g., educa-
tion and law enforcement) and by commercial enterprises are almost unknown
in agriculture. These approaches are aimed at performance evaluation and im-
provement and offer various means of bettering the perspectives and practices
used in agricultural research (see CCAF 1993, Lusthaus et al. 1995). A combi-
nation of quantitative and qualitative methods are hereby applied for the analy-
sis of outputs and their implications for users, linked with some means of
evaluating key management tasks.

Performance-oriented management systems

Establishment of performance-oriented systems that serve the organization is an
important step for agricultural research managers. Building a system that fo-
cuses on internal management and performance sends a powerful message to
investors that their concerns are taken seriously and that performance improve-
ment is a key management objective. A performance-oriented management sys-
tem has to be tailored to the specific needs of the organization. For example, the
US National Science Foundation (NSF), in response to the Government Perfor-
mance and Results Act (GPRA), designed a performance assessment system
that consists of three main elements: strategic planning to specify goals and ob-
jectives, databases of outputs, and periodic external evaluations (NSF 1995).
A number of components and activities contribute to a performance-oriented
management system. First are procedures for analyzing, assessing, and measur-
ing the organization’s outputs. Most public agricultural research organizations
produce far more technology, service, and information outputs than are recog-
nized by either their national staff or their clients and investors. Managers need
to identify outputs, determining productivity by measuring inputs compared to
outputs, and successfully communicate them to investors and stakeholders.
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Second are methods for determining the relevance and benefits of research
outputs for the organization’s clients (primarily farmers and other units of gov-
ernment). Survey methods are most appropriate, and the results can be used in
making the organization more responsive to clients’ needs.

Third is periodic strategic planning in which strategies are defined to opera-
tionalize government policies and development objectives and to set the basic
directions and objectives of research. The organization’s performance in terms
of these policies and objectives can be examined for the fit between the strate-
gies and planned outputs, as well as for impact on governmental economic and
development goals.

Fourth, effective program planning is needed to implement the strategic plan
and identify a rational portfolio of research projects to be undertaken during a
specific period. Program planning procedures should include planning at the
component project level. Here, it is crucial that project proposals and logical
frameworks define objectives and outputs — and inputs (resources) needed to
produce the outputs — as well as identify verifiable indicators of their achieve-
ment. These allow output measurement and project monitoring.

Fifth, internal and external reporting and evaluation cycles should be devel-
oped. A principal means of improving accountability is good communication
and reporting to external stakeholders. These rest on the establishment of report-
ing cycles wherein information on progress is provided to different management
levels within the organization and to external stakeholders. Periodic internal
program reviews or external evaluation may complement such reporting.

Finally, performance-oriented management needs to be enhanced by identi-
fying and improving weaknesses in management. Since good management is di-
rectly related to the efficient production of effective research outputs, research
organizations need a method for assessing management. Such assessments can
provide a basis for correcting management problems and thereby improving
performance. :

A performance-oriented management system can be built in different ways.
One approach is presented in Peterson (1998). Whatever the approach used, ele-
ments related to planning and reporting are particularly important for improving
performance and accountability.

Improving performance and accountability

Managers must approach the issue of organizational performance from two
perspectives. The first is an internal “performance” perspective that examines
the organization from the point of view of output productivity and improve-
ment of management. The second is an external “accountability” perspective
that examines the organization from the viewpoint of users, investors, and
other stakeholders.
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The performance perspective

Better research organization performance can be achieved by planning and as-
sessing outputs (in relation to plans, available resources, and user needs) and by
establishing adequate systems and means of evaluating, measuring, and report-
ing results. Performance issues can be addressed at both the strategic planning
level and the level of program planning. Strategic planning provides a frame-
work in which to plan programs and projects that conform to national policy
goals and government-set research objectives. Program planning defines the
portfolio of projects that an organization will undertake within a specified time
frame.

A research organization’s performance may be assessed at two levels. The
first is that of the outputs and outcomes it produces. The second is assessment of
critical management factors that drive the organization’s performance. With re-
gard to outputs and outcomes, there are several means of integrating perfor-
mance concerns into research planning:

m identifying, measuring, and assessing an organization’s outputs in relation to
its mandate, strategy, and objectives

m designing project plans and logical frameworks that specify objectives and
outputs responding to client needs

m developing indicators of success and achievement for inclusion in logical
frameworks and for use in project monitoring and reporting

m measuring output productivity

m designing procedures for tracking output use by farmers

The second approach to measuring and improving performance — reviewing
the key management domains that determine an organization’s capacity to pro-
duce outputs and outcomes — can be accomplished byseveral means:

m assessing management performance in critical areas
m identifying management factors that need improvement
m implementing measures to redress management weaknesses

The accountability perspective

The perceptions of investors, users, and other actors need to be considered when
addressing accountability. Such “views from without” gauge how successful
the organization has been in conveying information about its performance to
those outside. Accountability also entails transparency in making decisions, set-
ting objectives, formulating plans, and evaluating results.

Both strategic and program planning, if carried out with suitable stakeholder
participation and transparency, are effective instruments for communicating ac-
countability. These processes offer stakeholders opportunities to contribute to
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planning, and the documents produced provide a transparent and detailed source
of information about research objectives and the resources needed to achieve
them.

In the short run, accountability may be enhanced through information, com-
munication, and participation mechanisms that satisfy the partners in research.
Some means to achieve this can be named:

m building a transparent management system that is focused on performance

m ensuring the participation of stakeholders and users in the various manage-
ment processes used in planning, decision making, and evaluation

m open, objective reporting and communication about the use of funds and the
results obtained

In the longer run, improved accountability can be attained through careful
planning and management of linkages with a variety of stakeholders. Linkages
become increasingly important when public-sector research organizations start
focusing on client needs, when they become involved in public-private partner-
ships, and when they diversify their sources of income. Maintaining formal
linkages is costly and time consuming; careful planning and design is needed to
reap benefits. Perhaps the four most important aspects of planning linkages are
identifying linkage needs and partners, specifying linkage functions, defining
linkage mechanisms, and determining resource requirements (Peterson et al.
1999).

The two main linkage needs are to establish technology transfer and informa-
tion flows so that research activities and outputs can be made available to others,
results and impact can be communicated back to research, and coordination and
planning among actors can be done effectively. Accountability relates specifi-
cally to information flows. Appropriate /inkage partners need to be identified to
cover the different needs. These include farmers and farmers’ organizations, ex-
tension services, other public-sector research organizations, international and
regional organizations, nongovernmental organizations, the private sector, do-
nor and development agencies, and government regulatory and policymaking
bodies.

There are two basic linkage functions: to plan and coordinate activities
between the research institute and other organizations involved in technology
generation and transfer, and to establish two-way flows of technology and infor-
mation among the research organization, end users, and other actors. For each of
the actors identified, specific functions and purposes can be listed. Linkages
with farmers, and farmers’ organizations, for example, serve to provide infor-
mation on farmers’ technology needs, to contribute to research planning and re-
view, to channel technology and information to farmers, to provide feedback on
the usefulness of research outputs, and to stimulate farmer participation and
farmer-to-farmer dissemination.
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The linkage functions can be realized through a variety of linkage mecha-
nisms. Planning these mechanisms should reflect the functions identified and be
realistic in terms of resource requirements. Linkages are expensive and must be
budgeted on an annual and medium-term basis. They are a major budget expen-
diture, and if they are not explicitly included in costing, they will not be imple-
mented. Priority rankings of linkage functions and mechanisms may be needed
due to their high costs.

For each mechanism defined earlier, linkage resource costs must be esti-
mated. These include travel (e.g., fuel, per diem), materials, equipment, and
staff time. In addition, responsibilities for managing each mechanism should be
delegated.

Relevance for agricultural research

Public-sector agricultural research organizations need to respond to demands
for improved performance and demonstrate both their relevance and effective
and efficient use of funds. In many research organizations, these needs are not
adequately met. Ignoring these demands, however, can lead to significant con-
sequences, including reduced funding and loss of confidence in the research or-
ganization by stakeholders and users.

Organizations can reap significant benefits by establishing a performance-
oriented management system and a performance-assessment system that im-
proves both organizational performance and its ability to communicate its
accomplishments externally. Planning and managing performance and account-
ability provides a basis for
focusing on research productivity in terms of outputs and results
improving performance in terms of relevance to users
linking planning to objectives and outputs
identifying and correcting management problems
improving communications and transparency
enhancing institutional sustainability for public-sector research organizations

To gain these benefits, research organizations must establish internal man-
agement processes that focus on research results, plan research objectives and
outputs, define indicators of success, and then monitor, adjust, and articulate
results,

Examples

In the Palestinian Authority, partners and stakeholders in agricultural research
participated in strategic planning for government research. The transparent pro-
cess resulted in broad stakeholder agreement on issues, priorities, and strategic
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objectives for agricultural research. This was followed by program planning, in
which a portfolio of research projects to be undertaken over a five-year period
was identified. The projects were designed to achieve the priority objectives that
were identified in the strategic planning exercise.

Each component project was planned using a logical framework approach
that identified specific outputs and established verifiable indicators for their
achievement. The time frames, activities, and resources for each output were
also indicated to aid in project monitoring. Procedures and responsibilities for
monitoring and adjusting projects in terms of outputs were then established and
internal and external reporting responsibilities defined.

Agricultural research now reports regularly to government, donors, and
stakeholders, communicating progress made towards project outputs in relation
to the predefined plans and indicators of achievement. Transparency and partic-
ipation in planning, coupled with objective progress reports, have improved the
ability of the research organization to demonstrate its performance.

Cyprus

Accountability and performance in terms of research activities should be com-
plemented by performance assessments of research organizations as a whole.
Such an overview serves donors as well as national interests. In Cyprus, an orga-
nizational performance assessment system was established with this objective
in mind. The system allows the agricultural research institute to conduct peri-
odic self-assessments of performance and identify areas of management that can
be improved.

The first step is an assessment of research outputs. Stakeholders defined six
categories of output: recommendations on improved breeds and crop varieties,
publications and reports, dissemination events, crop and livestock management
practices, training events, and public services. Outputs in each are quantified for
the years covered by the assessment. Productivity measures (output divided by
input of researcher time) are applied to establish an index performance ratio for
each category.

The second step is to assess key areas of management, because the quantity
and quality of research outputs is directly affected by the effectiveness of man-
agement. A working group examines 10 key areas of organization management:
assessing context, planning strategy, selecting objectives, managing projects,
maintaining research quality, ensuring staff quality, coordinating internal func-
tions, transferring technology, protecting organizational assets, and ensuring in-
formation flow.

Within each key area, management processes and procedures are scored to
determine the extent to which they are used and improved. The scores for each
element, process, or procedure in a key area are arrived at by working group



Planning, Performance, and Accountability 61

consensus and discussion. Factors of management that could be strengthened
are also identified in each area. The cumulative score for each key management
area is then divided by the total possible score to yield a performance ratio. The
ratio is used as a benchmark for future assessments.

External constraints on management are further identified in each key area
and a constraint ratio calculated. Such constraints can greatly affect research
outputs. This step allows managers to differentiate elements for improvement
that can be addressed by the organization’s management from those imposed by
outside factors.

The research output and key management results are then compiled and dis-
cussed. Conclusions and recommendations for action are finally agreed upon
and an assessment report prepared for management.
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Part 1l
The Content of Agricultural Research
Planning

Helen Hambly Odame

Research planning has assumed many different forms (Hambly and Setsh-
whaelo 1997). Plans differ in their object (national, institute, program, or project
level). They may address different types of resources (human, financial, or in-
frastructure) or encompass a specific time frame (long, medium, or annual
terms). Plans also may be characterized as either more strategic or operational in
nature, involving a comprehensive or targeted focus for resource allocation. The
six chapters in this part of the sourcebook present the range of plans most often
associated with agricultural research. Without recommending a “fixed menu” of
planning types, each of the chapters identifies the key characteristics of a plan
type, the major steps involved in its formulation, and its relevance to agricul-
tural research organizations.

The types of plans and examples presented here are those found in public-
sector agricultural research. That said, it must be recognized that the private sec-
tor also engages in activities such as strategic planning and foresight studies.
From this review of agricultural research planning, a general typology of plans
can be distinguished, although planning types often merge or overlap both in
time and in function.

Typology of research plans

Agricultural research plans may have very different purposes, focusing on dif-
ferent objects, and spanning different time frames (table 1).

No agricultural research organization is capable of undertaking all these dif-
ferent types of planning at the same time. Given the variety of different planning
types and the costs involved, agricultural research organizations need to select
carefully when and how to engage in different planning activities. In particular,
they need to
m make optimal use of limited planning capacity
m recognize that anticipating the future becomes more difficult in a dynamic ex-

ternal environment
m identify the right participants for the different types of planning
m match information requirements to planning type
m avoid excessive emphasis on planning at the cost of implementation.
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Table 1. Types of Agricultural Research Plans

Type of Planning Purpose Object Time Frame

Foresight studies Explore future dynamics of policy, Sector 5-15 years
science, and technology

Agricultural research  Develop a framework to guide Sector 4-10 years

policy development agricultural knowledge and technology
generation

Master planning Define long-term investments and Institute 5-10 years
activities

Strategic planning Identify need for and direction of change Institute 4-8 years

Program planning Focus research on priority constraints Institute or ~ 3-5 years
within program domain program

Project planning Develop an efficient and sufficient set of Institute or 1-3 years
activities to overcome a constraint program

Experiment planning  Develop the best option to obtain insight Institute or 1 year or less
in a scientific question program

Financial planning Match financial availability and needs Institute Variable

Training planning Develop human resources Institute Variable

Any simple classification of research plans by subject or time frame, such as
that in table 1, is complicated by the recognition that planning is also character-
ized by the degree to which it is strategic or operational in nature. The extent to
which plans capture the detail needed to determine broad investment schedules
or targeted resource planning is also a distinguishing factor. Furthermore, there
is a distinction between the types of plans that focus specifically on planning re-
search and others that consider in-depth the need for institutional development.

Strategic versus operational planning

The role and importance of planning often hinges on the capacity of research
plans to respond to new and emerging challenges. Identifying these new direc-
tions is the focus of planning that is strategic in nature and typically involves a
comprehensive analysis of internal and external strengths, weaknesses, oppor-
tunities, and threats.

In planning literature there has been some debate on the role of strategic plan-
ning. While some experts in this field view the role of strategic planning posi-
tively (e.g., Bryson 1995, Galagan 1997), others argue that strategic planning
exercises should be redesigned in favor of a more dynamic approach to reacting
to changes in the external environment. The important consideration in this de-
bate is whether strategic thinking can improve research priorities and resource
availability, eventually leading to positive changes in the sector.
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Without doubt, agricultural research organizations must ensure that they
maintain a clear strategic outlook. An understanding of agricultural research
policy and, possibly, conducting foresight studies, can help research organiza-
tions identify their strategic direction. Any planning effort must analyze new
funding mechanisms and find innovative answers to other challenges such as
changing producer and consumer demands and new technologies.

Nevertheless, to respond to new challenges, operational types of planning
cannot be neglected. These include program, project, and experiment planning,
which in some research institutes may be set within the framework of a me-
dium-term plan. In this respect strategic and operational planning can be linked
so that one is articulated in relation to the other. It would be hazardous for in-
stance, to embark on a medium-term planning process without at least a general
sense of the strategic issues and priorities facing the organization. Yet ISNAR’s
experience in national agricultural research planning suggests that operational
planning has sometimes occurred without the sense of direction that strategic
planning conveys. The reverse may also be true: due to over-emphasis on the
strategic side, the operational aspects of planning are delayed or postponed.
Segregating these two types of planning undermines planners’ ability to relate
activities within the organization to broader developments in the agricultural re-
search system to which the organization belongs.

Investment planning versus resource planning

Agricultural research and development in many countries has been acutely af-
fected by resource fluctuations. It is in this variable climate that agricultural re-
search organizations find themselves faced with long-term investment decisions
in new areas, such as biotechnology and sustainable development.

One mechanism for guiding longer term investment decisions is master plan-
ning. While master plans are intended to be strategic in nature, they also include
some degree of operational planning in order to link resource allocation to agri-
cultural research priorities. A distinguishing aspect of master plans is that they
are mostly used for making or channeling major financial investments — not for
redefining an organization’s position vis-a-vis its environment,

Other forms of resource planning can take place alongside investment or
master planning. Special plans for finance, human resources, and infrastruc-
ture are common in agricultural research. Funding strategies and financial
plans are becoming increasingly important to agricultural sectors in develop-
ing countries due to reductions in overseas development assistance as well as
new partnerships emerging between the public and private sectors. In addi-
tion, the rapid internationalization of research staff has meant that more atten-
tion must be paid to planning human resources, and training is fundamental to
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ensure that past and present efforts to build capacity in agricultural research
remain uncompromised.

Institutional development versus research planning

Certain types of research plans, such as master plans, address the need for com-
prehensive institutional development in the agricultural sector. Master planning
is comprehensive, defining the structure, policy, strategy, program, and re-
source requirements of a research organization. In some cases, a master plan
may lead to the creation of a new institution. Because it is so ambitious, master
plans’ implementation may be constrained by lack of funds or by rapid changes
in the external environment. In contrast, planning can be less ambitious, ac-
cepting the existing institutional framework as its starting point. In such cases,
emphasis is placed on planning research activities, and not on the organization
and structure that supports the research.

Sequencing various research plans

The sequencing of agricultural research planning has not been addressed ade-
quately in the literature or in research management. Yet sequencing of planning
has often been a point of contention, if not confusion, among managers.
Planning models that suggest a linear progression from policy to strategy to me-
dium-term and annual plans is incompatible with the reality of agricultural
research. Diversity in demands among national agricultural research organiza-
tions and their stakeholders (i.e., clients, investors, and government) leads to a
diversity of approaches to planning. And while developing a plan on a one-off
basis is of limited use, organizations are wary of engaging in constant planning
and replanning of their work. Research managers may feel there is a surfeit of
planning efforts in their national research system.

More recent models of planning have moved away from the linear approach.
The new emphasis is on responding to changes in the environment and position-
ing research strategically amidst new alliances and niches (Bryson 1995). This
shift to a more dynamic model still values planning, but does not insist upon a
rigid chain planning at the strategic, program, and project levels. Research pri-
orities are still identified, but effort is placed on the organization taking action
towards attaining these priorities and establishing its strategic niche.

The chapters

Research plans need to reflect the country’s agricultural research policy. There-
fore, the first chapter in this part highlights the core elements of research policy
development. Research policy provides a framework within which decisions
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and investments are made and activities implemented in agricultural research.
Policy informs the planning process and its deliverable: the research plan and its
implementation.

Exploring long-term developments that go beyond the foreseeable “planning
horizon” is the domain of foresight studies. Y et foresight methods are relatively
new in agricultural research. They are used to develop a joint perspective on the
future and involve multiple new partners and stakeholders.

Strategic planning provides a conceptual framework for decision making. It
directs attention to intra-organizational understanding and cooperation and pro-
vides a means of coping with and surviving turbulence in the environment. The
latter is typically accomplished by rethinking the organization’s mission, identi-
fying strategic issues, moving significant resources from lower to higher prior-
ity programs, improving organizational morale and image, and identifying a
comprehensive and proactive approach to research management.

Master plans tend to respond to specific policy requirements of investors and
governments and emphasize the financial and human resource implications of
the organization’s development. They are more useful for incipient organiza-
tions than for mature ones. The comprehensive process and product of master
planning have tended to be referred to as a “blueprint model” of long-term plan-
ning, often facilitated by an external team of specialists.

Program planning refers to the process by which research programs are
broadly defined for the medium to long term. They implicate human, technical,
and financial resources within a particular domain or subsector. Generally, each
research program is made up of a number of projects. Project planning concen-
trates on integrated and finite activities designed to resolve one or more prob-
lems detected in a subsector. Its problem orientation requires specific objectives
to be identified, a proposal prepared and reviewed, and finance found for
implementation. Monitoring and evaluation are integral parts of the project
planning process.

Experiment planning is the lowest level of planning addressed in this source-
book. The experiment proposal details prospective research. Consideration of
influential factors such as natural cycles, financial regulations, deadlines, and
higher level program or project implementation is essential.

In addition to the various types of research plans, there are specific re-
source-based plans focus on key elements of agricultural research including hu-
man resources, infrastructure, and finance. Financial planning aims to reconcile
the level of research activity with the likely availability of funds from different
sources.

Planning human resources and, specifically, training has become critical in
recent years as greater efforts are made to ensure capacity is built in agricultural
research. Training planning identifies the knowledge, attitudes, and skills re-
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quired to fulfill the mission of the organization and to ensure its responsiveness
to emerging research programs and priorities.

Diverse processes support the various types of plans devised in agricultural re-
search. The major processes of developing and implementing agricultural re-
search plans are discussed in detail in Part III of this sourcebook. Like the external
policy context in which plans emerge, the planning process shapes the resulting
plan, its implementation, and inevitably its relevance and effectiveness.
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Chapter 6
Agricultural Research Policy
Development

Steven Were Omamo, Michael Boyd, and Willem Janssen

An agricultural research policy is a framework for investments and activ-
ities in generating and disseminating agricultural knowledge and tech-
nology. It is developed in a process that links innovation in agriculture to
prospects for growth and development within the agricultural sector and
in the broader national economy. Attaining agricultural research policy
objectives improves the likelihood that agricultural and national policy
objectives will be met. Regardless of whether an agricultural research
policy framework is made explicit, it will exist in the form of the extant
structures and processes. The more coherent and transparent the frame-
work, the clearer the signals will be that it sends to agricultural research
organizations as they develop their strategic plans and set research
priorities.

What is an agricultural research policy?

An agricultural research policy is the framework in which decisions and invest-
ments are made and activities implemented to generate and disseminate agricul-
tural knowledge and technology. It defines what categories of knowledge and
technologies should be generated and diffused in order to achieve sustainable
agricultural development. Further, it tells how and by whom outputs are to be
produced (Idachaba 1996). As with all planning, policy development is a pro-
cess comprising design and implementation stages. But because the returns to
developing a national research policy accrue throughout a country’s agricultural
research system, research policy development is fundamentally different from
strategic planning, master planning, or any of the other kinds of planning de-
scribed in this book. No single organization — private or public — has the incen-
tive or ability to take on sole responsibility for the task. Research policy
development thus must be initiated and facilitated by government. Developers
of agricultural research policy do not focus on the conditions facing a particular
organization or group of organizations. Rather, based on assessments of the po-
tential contributions of agricultural research to national development, they take
a broad view that spans several sectors in an economy.
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Developing an agricultural research policy

A research policy is a public good. A fundamental question in its development is
thus how deeply involved will the public sector be in agricultural technology de-
velopment and dissemination. This question brings to light trade-offs that must be
made in the policy development process: more public-sector involvement might
mean a less active private sector, with important consequences for returns to in-
vestments in various segments of a research system. But there also might be pub-
lic/private complementarities to explore and exploit: returns to private-sector
investment in agricultural technology development may hinge on public-sector
presence; and public initiatives may rely on private investment for their sucess.

These considerations should guide the choice of stakeholders who provide in-
put, either informally or formally, in task forces to develop the research policy.
Contributors in the overall process should include representatives of key gov-
ernment entities (e.g., ministries of agriculture, rural development, finance,
planning, and environment; publicly supported agricultural research organiza-
tions; universities; and extension services) and the private sector (e.g., farm
input and machinery firms, commodity processors, wholesalers and retailers, fi-
nancial institutions, and farmers). Among them, they should possess a thorough
knowledge of the agricultural sector, an understanding of national development
objectives and policies, and an awareness of the potentials and limitations of re-
search as an instrument of economic and social policy. Stakeholders may well
vary in the different stages that comprise the agricultural research policy devel-
opment process.

Figure 1 presents a useful road map for agricultural research policy develop-
ment. It synthesizes issues raised by Elliott (1996) and Idachaba (1996) (see also
ISNAR 1990, 1997b). Five components, called “stages” here, are elaborated
below.

Stage 1. Specify the country’s philosophy of development and national develop-
ment objectives. A development philosophy springs from a society’s values, be-
liefs, and aspirations. Typically, these are concretized in the economic and
social policies pursued by a government. Development objectives reflect this
philosophy and often are translated into quantitative macroeconomic and other
sectoral targets. The processes by which a given country develops and expresses
its philosophy and overarching objectives vary, but as the top-level position in
figure 1 suggests, these will generally be the domain of the top level in the politi-
cal hierarchy, for example, the presidency, the cabinet, and the parliament.

Stage 2. Assess the factors impeding or promoting attainment of development
objectives. These factors may relate to the structure of production in a country,
demographic features that influence patterns of consumption, and institutional
conditions that influence terms of trade and exchange. This stage and the next
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Figure 1. Links between the agricultural research policy process and the na-

entail the translation of broad development objectives into concrete and imple-
mentable policies for the various sectors of the economy. In its purely public-
sector respect, it is the work of line ministries, which make specific budget deci-
sions and allocations. Other stakeholders, including the private sector, incorporate
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the broad sectoral directions of public policy as well as their own expectations of
other institutional and environmental factors in making their choices.

Stage 3. Identify the role of agriculture in national development and specify the
agricultural policy objectives that spring from this role. The share of agriculture
in gross domestic product, the spatial configuration of agricultural production,
and how these have changed over time are indicators of the potential role of
agriculture in national development. Agricultural policy reflects this role by
translating macroeconomic objectives into desired patterns of agricultural pro-
duction and trade and by specifying how the attainment of agricultural policy
objectives is contingent upon foreseen macroeconomic conditions. The greater
the role of agriculture in an economy, the wider should be the link between sec-
toral and national objectives.

Stage 4. Specify the potential contribution of agricultural research to achieving
agricultural policy objectives. Technological change is just one agricultural
policy instrument among many. (Some of these others are market support,
credit, infrastructure, education, income support, and legislation.) It is particu-
larly suited for making long-term changes in productivity and comparative ad-
vantage. The technical potentials of alternative research thrusts define the
boundaries of agricultural research impact on growth in the agricultural sector
and in the wider economy. This stage is linked to all of the six elements of the
agricultural research process in figure 1. It is described in more detail under
stage 5. This stage is especially important in setting the research agenda and
funding strategy. Because these embody issues of priority setting, the activity
mix, and emphasis of public- and private-sector activity, the nature of stake-
holder participation in defining policy objectives in these areas is critical. Par-
ticipation must be as broad-based and effective as possible, to ensure that the
complementarities mentioned earlier are fully taken on board.

Stage 5. Identify agricultural research policy objectives by developing and set-
ting objectives in each of the following component areas:
m an agenda for agricultural research
m a strategy for funding agricultural research
m astrategy for international acquisition and exchange of agricultural inno-
vations and information
m structures and processes for interaction among domestic agricultural re-
search institutions
m a strategy for agricultural technology dissemination within the country
m a legal framework that supports agricultural technology development
and dissemination
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Simply listing these component areas underscores the multi-faceted nature of
the process. The critical factor is that well designed and fully participatory
processes for each area are put in place. Involvement of all relevant stakeholders
increases the likelihood that the outcome will take account of connections
among stakeholders and areas and engender commitment to implementation.

The relative importance of each stage in the framework differs among coun-
tries, depending on the constraints facing agricultural technology development
and dissemination. But in all cases, each stage should reinforce the others. To-
gether, they should complement the broader policy frameworks into which the
agricultural research policy fits (e.g., those pertaining to the national economy,
the agricultural sector, the environment, and the state of science and technology
in the country).

Implementation presents its own issues, because the outcomes of policy de-
sign and implementation are jointly determined. A policy framework that is dif-
ficult to implement is likely to have been poorly designed, and vice versa. Good
prospects for implementation are likely to go hand in hand with broad represen-
tation and participation of stakeholders and deeper level of consensus among
them during policy design. Still, even the best designed policies will fail to
achieve their objectives if improperly implemented.

Agricultural research stakeholders within a country take as given the broad
national agenda and its articulation into sectoral policies. An agricultural re-
search policy framework specifies what these stakeholders believe is the poten-
tial contribution of agricultural research to achieving these goals. But, as noted,
agricultural policy development is a process. As changes occur in the environ-
ment within which policy is being implemented, the policy too must be ad-
justed. Flexibility is therefore an asset. But since the research policy sets the
principles and rules that constrain, direct, and govern behavior in a research sys-
tem, so too are stability and predictability desirable. A policy framework in con-
stant flux undermines the rules and guidelines embedded within it. There is thus
a trade-off between flexibility — the ability to adjust to changing circumstances —
and stability and predictability — the capacity to retain form and substance de-
spite alterations in the external environment. This trade-off can be resolved,
through a transparent and inclusive process of policy design. Such a process en-
sures stakeholder commitment to the outcome. It improves stability of the pol-
icy framework and expands scope for flexibility in implementation.

Relevance for agricultural research

Regardless of whether an agricultural research policy is made explicit, it does
exist, embodied in the structures and processes that define opportunities and
constraints facing a country’s agricultural research system. Coherent and trans-
parent frameworks send clear signals to research organizations as they develop
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their strategic plans and set research priorities. Coherence and transparency,
thus, lead to more effective and efficient resource allocations in terms of their
contributions to national development objectives. Conversely, an incoherent,
opaque policy framework sends confused signals to research actors, which di-
minishes agricultural research’s potential contributions to national growth and
development. Most important, these positive and negative consequences can be
mutually reinforcing. Clear, relevant research policy frameworks are likely to
lead to more successful strategic plans and priorities being developed under
their ambit; and these, in turn, lead to better investments made and priorities set
in the context of these plans. This virtual cycle is closed by the policy frame-
work itself appearing insightful and reasonable in hindsight, due to its tangible
outcomes. The converse is also true. An incoherent and inappropriate policy
framework increases instability within a national research system, erodes the
sustainability of its component organizations, eventually confirming the inco-
herence and inappropriateness of the policy framework.

Examples

Countries’ efforts to develop agricultural research policies have differed signifi-
cantly. Benin, for example, made its agricultural research policy framework ex-
plicit through a process very similar to that described earlier in this chapter. The
process was initiated and facilitated by Benin’s main public-sector agricultural
research organization, the Institut National des Recherches Agricoles du Bénin
(INRAB). The quality of the policy design process — and thus prospects for suc-
cessful policy implementation — was optimized by a sequence of actions:

m involving a broad-based working group

m establishing an effective secretariat

m constituting a small but effective team of policy analysts

m identifying a reasonable timetable

s defining key policy components early in the design phase

m promoting open and extensive consultations

m preparing a summary statement for cabinet approval

Key lessons from Benin’s experience were that policy developers must not be
overly optimistic about the time required to build consensus on a policy frame-
work. Further, analytical methods are needed, as well as a vocabulary that
promotes stakeholder participation in discussions. These elements help recon-
cile scientific and development interests and enable nonspecialists to appreciate
the value of empirical evidence for decision making (Janssen, Perrault, and
Houssou 1997).

Nigeria lies at the other end of the spectrum in terms of the degree to which an
agricultural research policy has been made explicit: no formal policy exists in
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that country. The implicit nature of Nigeria’s research policy has led to a highly
unstable environment for agricultural research, particularly with respect to the
level and consistency of government funding. Radical paradigm shifts are
common, as research organizations experiment with ad hoc programs and insti-
tutional arrangements. Unsurprisingly, efforts to counter instability by diversi-
fying sources of financial support for agricultural research beyond the public
sector have yet to bear fruit (Idachaba 1998).

In Tanzania, agricultural research leaders have had limited success in con-
vincing national policymakers of the link between agricultural technology
development and dissemination and a country’s ability to achieve development
goals. This problem is not unique to agricultural research. Rather, it is symptom-
atic of a wider constraint, namely the absence of an enabling infrastructure (or
framework) for science and technology. In the absence of a supportive frame-
work, low perceived and actual returns to agricultural research become self-
fulfilling prophecies (ISNAR 1997a).

Agricultural research policy in Peru is at a crucial stage in a multi-year reform
process. A proposal currently under review outlines a system organized around
three broad segments: a national agricultural technology council, a national in-
stitute for agricultural technology, and several regional technology centers.
Fundamental to the proposed new structure is an emphasis on demand-driven
agricultural technology development. Also important is a rational division of la-
bor between public and private participants with respect not only to financing
agricultural research, but also to providing extension services. Implementation,
however, is recognized as the principal constraint. Major emphasis is thus being
placed on drafting and enforcing a conducive legal setting and on involving key
members of the political establishment in the reform process (ISNAR 1996).

The Netherlands has transformed its agricultural research system profoundly
over the past 25 years, from a system dominated by central planning and control
to one reliant on private initiative in a market-driven environment. One impor-
tant lesson from this experience is the length of time needed to effect far-
reaching policy changes. The initial proposal to privatize key services was made
in 1986, but implementation did not occur for another decade. Even then, full
institutionalization of the reforms came only after numerous complementary
and facilitating adjustments had been made in the structure of the agricultural
system, in the pace and direction of advancements in science, and in overall po-
litical and social ideology (Roseboom and Rutten 1998).

Several countries in west Asia and north Africa have a long tradition of agri-
cultural research. Agricultural research institutes are often well funded and
staffed. Even so, however, agriculture is often considered of secondary impor-
tance in national development and thus faces a constant challenge to maintain
public support, particularly in the context of ongoing economic liberalization
and structural adjustment. A major task for agricultural research policy in these
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countries is to articulate how technical innovation in agriculture can help facili-
tate and accelerate the transition from distorted macroeconomic policy regimes
to less distortion-ridden, vibrant situations (Tabor and Janssen 1996).

Agricultural research policies in the newly independent countries of the Cau-
casus and Central Asia — as in all parts of the former Soviet Union — are develop-
ing in extremely unsettled conditions. The Soviet Union had established a
highly developed agricultural research system, with the Academy of Agricul-
tural Sciences as its central, most visible component. Although well defined and
coherent, this system was not particularly efficient. Institutes and research orga-
nizations were often established to serve broad regional needs. Thus they were
not necessarily relevant to local needs in the places where they were located.
Since 1992 the new countries of the region have found themselves faced for the
first time with the task of defining and developing truly national agricultural re-
search systems and policies. Given that each inherited a particular set of organi-
zations with their historical origins and linkages, it is clear that not all will prove
useful for national purposes. In addition, these countries face the challenge of
transforming all sectors and policies in the national framework in which agricul-
tural research policy will fit (Morgunov and Zuidema 1999).
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Chapter 7
Science and Technology Foresight

Hans M. Rutten

Foresight uses a long-term view of the future of science and technology in
the global economy and society. An interactive process, it seeks to iden-
tify and support viable strategies and actions by stakeholders. It is a rela-
tively recent approach, distinguishable from predictive and forecasting.

What is science and technology foresight?

Science and technology foresight (STF) is the interactive process of systemati-
cally exploring future dynamics of science, technology, the economy, and soci-
ety in order to identify and support viable strategies and actions for stakeholders
(adapted from Martin 1995). It is a means of sustaining or increasing the contri-
bution of science and technology to long-term social innovation. STF can take
many shapes: a study (a research project), a series of debates, or perhaps a num-
ber of reports. Its four key characteristics are that it is process oriented, forward
looking, science and technology based, and strategic.

An interactive process, STF involves a wide variety of players, experts, and
change agents. This requires creation of (ad hoc) networks and the availability
of open platforms for discussion. STF’s forward view aims more towards ex-
ploring future dynamics than at predicting or forecasting them. Emphasis is on
conceivable changes, rather than those most probable, in order to identify a
broad range of opportunities and threats. STF is based on the premise that there
is no single, most likely future. Instead, many possible futures are foreseeable,
of which the most desirable is to be pursued. There is neither a pure sci-
ence/technology “push” nor a pure demand “pull.” STF combines both ap-
proaches. The philosophy is that of the “ambition-driven” strategy, in which the
need for sustainable development to a large extent connects diverse stake-
holders’ ambitions. These ambitions serve as stepping stones towards strategies
for exploiting new challenges and perspectives.

Yet one element still needs to be added to the definition: although most STF
exercises are heavily or entirely focused on areas of research (e.g., biotechnol-
ogy, productivity, food security), STF can also be a tool for identifying choices
about the infrastructure of science and technology (e.g., suggesting organiza-
tional changes that can help society reap potential benefits of a new area of re-
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search). And, because of STF’s two-sided approach (integration of science push
and demand pull), it can enhance the effectiveness of science and technology
while making society more aware of and sensitive to the work of research
organizations.

In short, STF is a supporting instrument for priority setting, coordination, and
innovation in science and technology. If substantial doubt or uncertainty exists
about the present and future performance of an organization (be it a research or-
ganization or a scientific system), STF can serve as an all-encompassing instru-
ment for strategic guidance.

Before the 1980s, STF was virtually absent or largely restricted to forecasting
developments within science and technologys; little attention was paid to socio-
economic trends and needs. Also, technology forecasting was used to delve into
the future, relying heavily on probabilities. Forecasting focuses mainly on the
“most promising” and the “most likely” scientific and technological scenarios.
STF has now developed into a more or less separate domain of foresight exer-
cises. Irvine and Martin, from the University of Sussex in the United Kingdom,
have played a crucial role in establishing this domain through their international
studies and reports on STF and their roles as advisors in many parts of the world.

The fact that the foresight approach has gained ground, especially in recent
years, is attributable to several factors. One is that many forecasts proved
wrong. Another is the political, economic, and technological turbulence that be-
came manifest in the 1980s, for example, the rise of newly industrializing devel-
oping countries, the breakdown of the socialist economies in Eastern Europe,
and fast developments in microelectronics and biotechnology.

As the drawbacks of forecasting became obvious, governments felt the need
to both rethink and strengthen the role of science and technology in society. By
then, the STF approach as documented by Irvine and Martin (1984, 1989) and
others seemed a logical tool. Particularly in the United Kingdom, France, Ger-
many, the Netherlands, Hungary, Japan, India, Australia, New Zealand, Can-
ada, and the United States, more or less nationwide STF exercises took place or
were instituted as an ongoing element of the national science and technology
policy framework (Irvine and Martin 1989, OECD 1996). In 1998, the Asian Pa-
cific Economic Community (APEC) established a Centre for Technology Fore-
sight hosted by the National Science and Technology Development Agency of
Thailand. Alongside, and often as part of, these high-level, nationwide STF ex-
ercises, numerous individual science and technology institutes or individual
economic sectors performed STF projects for their own benefit.

Over time and across countries, a wide variety of types of STF has evolved. A
distinction already mentioned is that between nationwide and sector- or technol-
ogy-specific exercises, as well as projects emphasizing future development in
technology next to those with a more integrated view on science, technology,
society, and markets. Martin (1995) presents a detailed typology of STF exer-
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cises. Interestingly, over the past decade, foresight exercises have come to rely
less on expert opinions, in favor of wider participation by a multitude of
stakeholders.

Doing science and technology foresight

Stakeholders and experts

STF exercises can be performed by individual research organizations or units
within them, by research councils and science and technology departments in
government, or by any other group who has a direct or indirect stake in science
and technology. Regardless of who initiates an STF project, all these stake-
holders must somehow be involved. For example, an STF performed by or on
behalf of an agricultural research organization should involve scientists, manag-
ers, financiers and sponsors, policymakers, farmers, entrepreneurs from agro-
industries and agrotrade, and, not least, representatives from societal groups
(e.g., environmentalists and consumers).

In the early stages of the process, as soon as the objectives of the STF are clear
and agreed upon, time must be spent inventorying decision makers, not only
within government but also within research agencies and agricultural and agri-
business organizations, with regard to the objects of the exercise. Further, those
affected by the current state of affairs and by future changes as “foreseen” by the
STF must be drawn in. For example, a foresight exercise on the future role of
science and technology in animal health should include representatives from
farmers’ organizations, government, veterinarians, veterinary scientists, animal
husbandry researchers, stable constructors, policymakers, consumers, and per-
haps others.

As to the experts involved, a segment of the stakeholder circle can and should
be used, as well as those with “outside knowledge.” That is, those who are ex-
pert in a more or less related field, but who are not part of the circle of “full ex-
perts” on the specific subject. Examples are experts on human health who also
have some knowledge of animal health, experts on consumer concerns who are
familiar with animal husbandry, and experts on quality management who have
some knowledge of animal husbandry and food processing.

For all the stakeholders and experts involved, one crucial selection criterion
should prevail: they must have the capacity (and the freedom!) to take a long
view; that is, they should not focus too much on the present state of affairs.

A model of the process

STF is not a study project. It is a venture in which a wide range of information
resources and (actual and potential) stakeholders are brought together to craft a
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more or less shared vision on the future role of science and technology. Already
this implies that there can be no “cookbook” for how to do an STF project. Nev-
ertheless, based on work by Irvine and Martin (1995) and the author’s experi-
ences with STF at the Netherlands Council for Agricultural Research, a rough
framework can be constructed. It should be emphasized, however, that this
framework is a stylized version of how the process can take place in reality.

Figure 1 presents the process of foresight in science and technology in gen-
eral. It can also be used when the STF focus is narrowed to, for example, agri-
cultural research or another specific domain of science and technology. The
figure (read from the bottom upwards) identifies the most significant stages of
the STF process and the requirements and actions at each stage. A stage is
loosely defined according to the main task at hand. Attention is also given to the
by-products or intermediate results of the process, an aspect often ignored but
crucial to the impact and success of STF exercises. Those responsible for imple-
menting STF are advised to value and monitor these by-products carefully. Cer-
tainly they should resist the temptation of considering the final report to be the
only relevant product of the effort.

Four stages outlined in figure 1 deserve separate consideration:
m defining of the core objective(s)
m selecting participants
m carrying out the strategic analyses
m converging to promising strategies and related actions

Defining the core objective(s)

Let us assume that the minister of agriculture of country X has decided to under-

take a foresight project for agricultural research. The minister assigns an inde-

pendent group to carry out the project. Yet how should the project’s focus be
determined? There are three options:

1. determine the most challenging fields of agricultural science and technol-
ogy, for example, the future of soil sciences, agricultural biotechnology,
veterinary research, or social sciences

2. identify the most pressing societal issues related to science and technology,
such as food security, environmental quality, or consumer concerns

3. determine future strategic options for the most promising or otherwise im-
portant production branches, for example, aquaculture, forestry, or animal
husbandry

In many STF projects, the first type of objectives (fields of science and tech-
nology) dominate, with the result that the project soon becomes a technology-
push one. However, stakeholders outside the circle of scientists may tend to lose
interest in such a process. If the second type of objective is chosen as the starting
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point, the project may become a program for social change, with insufficient at-
tention given to the innovative potentials of scientific and technological devel-
opments. Scientists and the like might be unwilling to invest their energy in such
a venture. The third type of objective is less vulnerable to the risks associated
with the first two. In addition, it offers opportunities for integrating future scien-
tific and technological opportunities with future societal needs. The disadvan-
tage however, is that the smaller the production branch chosen, the narrower the
scope of the foresight exercise will be.

Selecting participants

In designing the process (i.e., deciding who does what, when, how, and with
whom) the involvement of multiple participants is carefully planned. After all,
not all potential stakeholders or experts can actively participate at all times. A
useful technique is to work with four circles of participants (see figure 2).

First a small group of high-level stakeholders should be drawn in. These par-
ticipants should have demonstrated commitment to and responsibility for the
entire process and its outcomes. The group should include top policymakers and
opinion leaders. In order to be effective, the foresight exercise needs their com-
mitment to the processes that will be set in motion, as well as to practical out-
comes. This requires their active involvement in the beginning and at the end of
the process.

Second, depending on the number of specific objectives chosen as focus
points, one or more sounding boards should be installed. These boards consist
primarily of a mixture of stakeholders and experts whose main role is to reflect
upon the process and assist the project team in making decisions about how to
proceed.

Broad range of (potential) stakeholders
Experts
Sounding boards
' High-level stakeholders

%’

Figure 2. Circles of participants
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Third, for specific tasks during the project, experts should be invited. Their
duties may vary from facilitating group meetings, to writing provocative essays
and conducting in-depth analyses.

Fourth, for workshops and, more so, for strategic conferences, the widest cir-
cle of participants is needed, consisting of stakeholders from research organiza-
tions, academia, business, pressure groups, government, and others. None of
these groups should dominate, however, at least not quantitatively. They should
be selected based on their willingness and ability to look beyond today’s prob-
lems and search for common aspirations. The involvement of stakeholders from
pressure groups and the business sector requires special attention, not only be-
cause of the seemingly natural antagonism that often exists between the two, but
more importantly, because of these groups’ relatively greater distance from the
domain of science and technology. Still, their participation is crucial, as they are
representatives of the main audience that is to be addressed.

These four circles of participants and the way each circle is deployed consti-
tute the organizational backbone of the project: without planned interaction be-
tween a variety of interests and perspectives, the strategic intention of STF can
not be realized.

Strategic analyses

The analytical part of an STF project broadly consists of a “SWOT”-type analy-

sis, which looks at the strengths and weaknesses of the actors involved and the

opportunities and threats that might come along with future developments.

Based on Martin (1995), the main inputs required for this analysis are assess-

ments of four areas:

1. evolving societal needs and opportunities

2. emerging scientific and technological opportunities

3. the current socioeconomic situation, including capacity to exploit new sci-
entific and technological opportunities

4. the current situation of the science and technology community, including
its capacity to relate to potential beneficiaries in society

Thus, two SWOT studies are needed, one focusing on the current situation
and the other examining potentials. The results are used in the strategy and ac-
tion-generating process (figure 3).

A large number of disciplines (e.g., economics, political science, natural sci-
ences) and research methods (both quantitative and qualitative) can be used at
this stage of the project. Here, much can be learned from analyses done in fore-
sight exercises in other branches or countries.

From a cognitive point of view, thorough, in-depth SWOT studies help estab-
lish a solid foundation for development of science and technology. There are,
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Agribusiness & Science &
rural areas technology
current position current position

Ambitions

Strengths, Strengths,
weaknesses weaknesses
Opportunities, Opportunities,
threats threats

dynamics dynamics

Strategies

Actions

Figure 3. The main elements of strategic analyses

however, two dangers in putting a large share of the resources available to the
project into the SWOT study. One is that because of the often time-consuming
character of these studies, the project may lose momentum. Another is that the
research approach to SWOT may become biased towards facts and figures. A
proper SWOT focuses on perceptions and aspirations, as well as facts and
figures. Yet to formulate a strategy, it is at least as important to have objective
information on the status quo and possible future directions, as to have informa-
tion on how various stakeholders perceive the present situation and what their
long-term aspirations are. To avoid these dangers the results of strategic analy-
ses should be treated primarily as a communication tool in the strategy- and ac-
tion-generating process, rather than as the analytical input to a process of
rational planning.

Converging to promising strategies and actions

The proof of the pudding is in the eating: when a STF project does not lead to a
shared vision on “where to go” or a program of concrete proposals on “how to
get there,” the project has failed to deliver. Again, there is no magic formula for
success. An important lesson learned in the foresight projects of the Dutch Na-
tional Council for Agricultural Research (NRLO) is that it is helpful to start a
STF project by putting a lot of energy into considering the kinds of strategies
and proposals for action that might result from it. This “thinking ahead,” if
pursued consistently throughout the project, may considerably improve its
effectiveness.
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Tools

We have called STF an approach to indicate that it is not a clear-cut method-
ological tool. Instead, it uses a broad range of more or less established tools,
such as Delphi surveys, statistical trend analyses, and other quantitative or qual-
itative forecasting techniques. All are not necessarily part of every STF project,
however. The same is true for tools that usually build upon forecasting tech-
niques, like cross-impact analysis (in which the cross impact of future develop-
ments is analyzed), strategic SWOT analyses, and scenario planning (see
Johnson and Paez, this volume). Often, very down-to-earth communicative
tools, such as in-depth interviews with a broad range of stakeholders, or provoc-
ative essays by a small number of experts turn out to be at least as effective as the
more analytical tools.

Thus, the toolbox available to those responsible for the STF process contains
many items. Which of these items are used depends not only on the financial and
professional means available, but also on the time available for the project, and,
most importantly, on goals. If the goal is primarily an (ex ante) evaluation of
current strategies for science and technology, then analytical and quantitative
tools are most appropriate. If the goal is primarily to generate strategies, then
more qualitative and communicative tools are appropriate.

Finally, two often undervalued managerial tools should be mentioned. One is
“knowledge management,” that is, the systematic approach to the ways in which
relevant knowledge is being created and communicated. The second is “client
management.” Since the quality of the foresight exercise hinges on the value
participants attach to it, all participants should be seen and treated as valued cli-
ents. This requires detailed knowledge of their preferences and competencies as
well as, whenever possible, personalized communication strategies.

Relevance for agricultural research

Based on STF exercises in the Netherlands and other countries, some observa-

tions can be made on STF’s usefulness in agricultural research planning:

m STF is a powerful tool for breaking down or, at least, reducing the barriers
that often exist between various parts of a country’s science and technology
community, not only barriers separating researchers, policymakers, and agri-
business, but also those between science and technology disciplines.

m STF helps guide ongoing structural transformations within agricultural re-
search systems.

= As a result of the often intensive participation of agricultural scientists, STF
helps improve the strategic orientation of individual research organizations.
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Pitfalls and success factors

As Martin (1995, 1996) writes, no individual foresight approach is perfect. Each
has its own strengths and weaknesses, and foresight rarely works well on first at-
tempts. So what contributes to the effectiveness of STF? One way to answer this
query is by pointing out three of the most serious pitfalls of the approach.

First, STF hinges on intensive interaction with a wide variety of stakeholders.
On one hand, this extensive participation increases effectiveness because of the
(broad) commitment that may result and because many stakeholders already
have a number of future perspectives in mind and already follow future-oriented
strategies. On the other hand, effectiveness may be jeopardized if insufficient
organizational effort is put into maintaining and building on broad participation.
Note that although a team of salaried professionals is required, the largest part of
the effort put into a STF exercise must come from stakeholder volunteers. The
larger the number of volunteers, the more critical is the task of keeping the pro-
cess interesting and productive for them.

Second is the challenge of striking a balance between ambitious, global strat-
egies for science and technology and remaining practical and specific. Too of-
ten, strategies do not work because those involved find it difficult or impossible
to translate the path(s) laid out in the strategy into actions that make sense here
and now. Perhaps this phenomenon explains the sustained popularity of classi-
cal strategic planning, since it simply prescribes what those involved need to do.
The purpose behind STF, however, is not to prescribe strategy-related actions,
but to inspire those involved to reflect on the long-term consequences and possi-
bilities of decisions they make today. In order to remain effective, the process
requires mechanisms to balance stakeholders’ present worries and hopes with
future opportunities and threats.

A third pitfall is when the circle of people involved becomes too “familiar.”
STF is not about science and technology per se, but about the long-term contri-
bution of science and technology to an organization, firm, industry, or society.
This means future possibilities created by scientific and technological progress
must be integrated with future needs and opportunities facing society (or the
organization, firm, or industry). Experience shows that stakeholders from re-
search organizations and from educational institutions tend to focus too much
on the potentials of science and technology and be too defensive of past achieve-
ments, whereas other stakeholders tend to be too focused on the immediate use-
fulness of science and technology to solve present-day problems. To balance
these two tendencies, outside experts (who have no immediate stake in the sci-
ence and technology domain involved) should be involved in STF as well as in-
novative and strategically thinking representatives from outside the agricultural
sector, as they can contribute new perspectives to the problems perceived.

Apart from these pitfalls to be avoided, a number of straightforward success
factors can be given:
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m Ensure that the STF is commissioned by a private or public body that can act
as a (nonexclusive!) client or customer,

= Provide feedback to participants and communicate with potential partici-
pants. If participants lose contact as a result of slow or no feedback from the
project team, the success of the project is at risk. Through various means of
communication (newsletters, leaflets, reports, small-scale presentations) par-
ticipants can be triggered to again reflect on intermediate project results.

m Include a wide range of skills and expertise on the project team.

m Ensure that the project team is well informed about experiences with innova-
tion processes in other fields (e.g., industrial companies and the services sec-
tor), because essentially the STF venture is about social innovation and how
science and technology might best contribute to achieving this goal.

Examples

There are few examples of targeted, agriculturally oriented STF exercises. In a
nationwide STF in the United Kingdom starting in 1994, two of the 16 so-called
“foresight panels” that were established had more or less direct relevance for ag-
ricultural research: the panel on agriculture, natural resources and the environ-
ment (later divided into a panel on agriculture, horticulture, and forestry and
another on natural resources and the environment) and the panel on food and
drink. Later, in 1998 an additional cross-panel, the “food chain group,” was
formed.

An STF fully oriented towards agriculture was conducted by the NRLO. In
1994 the Dutch Ministry of Agriculture, Nature Management and Fisheries
asked NRLO to conduct a series of foresight exercises for agriculture, agribusi-
ness, and rural areas. The assignment started in 1995 and was concluded and
evaluated in 1998. To do the project, NRLO was restructured into an independ-
ently operating, small organization of professionals with a supervisory board
and the financial means and mandate to build a large network of stakeholders
and experts.

A few highlights from the NRLO program show how a targeted STF can be
implemented. The program began with a conference in which a broad group of
stakeholders in agricultural science and technology gave their opinion about
themes thought to be key for the next 15 years. This resulted in a long list of
themes that was subsequently narrowed to five clusters:

1. redefining the role of primary agriculture in society

2. rural development, that is, establishing sustainable interaction between the
numerous and sometimes conflicting functional claims on access to and use
of rural resources

3. sustainable development of agribusiness in view of changes in consumer
demands (individualization of preferences, as well as concerns over animal
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welfare), environmental standards, and international markets (globaliza-
tion and liberalization)

4. sustainable development of fisheries and aquaculture in view of increasing
political problems involving fisheries stocks and increasing worldwide de-
mand for animal protein

5. organization of innovation processes in view of structural changes within
agriculture and changes in the funding and steering of research, education,
and extension.

As these themes represented the outlines of the demand-pull element of the
STF, early on it was decided that the program should also cover foresight of
more or less autonomous developments that were taking place within domains
of science and technology that may be relevant to the above themes. Sensor
technology and molecular biology are examples of these domains. At a later
stage a third element was added to each domain: the assessment of strengths and
weaknesses of the present agricultural research system.

The following data and experiences give an impression of the program’s
results:

m Much effort has been put into the dissemination of intermediary documents.
More than 100 NRLO background studies and 13 newsletters describing and
discussing the program were produced.

m Some 30 workshops were organized involving between 600 and 700 stake-
holders and experts.

m For each of the five themes, integrated reports were drawn up called the
“foresight reports.” In total, 10 foresight reports were published.

m Stakeholders increasingly explicitly mentioned activities and actions that fell
under the program as a source of inspiration for their own operations.

In conclusion, there is no one best way to perform STF. Nor is STF the only
way to priority setting, coordination, and innovation in science and technology.
Experience shows, however, that STF can be a powerful tool, provided the orga-
nizational conditions are conducive and those involved remain enthusiastic
about building their own future and sharing hopes, fears, and potentials.
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Chapter 8
Strategic Planning

Carlos Valverde

Strategic planning is a means of adjusting an organization’s objectives,
activities, and management of resources in response to changes in its
external environment and client needs. For agricultural research organi-
zations, strategic planning positions the organization within the context
of national development plans, enables effective and efficient use of
scarce resources, and identifies structural changes needed for good per-
Sformance. Strategic planning often serves as the foundation on which
other types of agricultural research plans rest.

What is strategic planning?

Strategic planning is a process by which a future vision is developed for an orga-
nization, taking into account its political and legal circumstances, its strengths
and weaknesses, and the threats and opportunities facing it. A corporate strategy
is the end product of strategic planning. It articulates the organization’s “sense
of mission” and maps out future directions to be taken, given the organization’s
current state and resources. In general, strategic planning seeks to clarify how
the organization should deal effectively and efficiently with

m its external environment

m internal resources and capabilities

m actions necessary to carry out change

m how actions should link together as the strategy unfolds

Organizations use strategic plans primarily to adapt to a competitive and dy-
namic world. Strategic plans also communicate organizational objectives and
domain legitimacy (its right to undertake the designated activities and tasks). In
simple terms, strategic planning engages the organization in determining what it
is, what it wants to be, and how it anticipates getting there. It is also a process
that develops ownership and understanding of the organization and engages var-
ious actors in decision making in a transparent fashion.

Different approaches can be used in doing strategic planning; there is no uni-
versal or best practice. Further, it is important to remember that changes in the
environment occur continually. Strategies, therefore, need to be updated from
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time to time. While having a strategy document as a record of decisions made is
useful, it must be a “living document” that can be adapted to changing needs and
circumstances of the organization and its clients.

Doing strategic planning

The aim of strategic planning is to establish a flexible link between the manage-
ment of the organization’s internal resources and its interactions and relation-
ships with producers, agroprocessors, government, and external actors, all
within the existing economic, social, and institutional environment.

Strategic planning should be organized in light of organizational capacities,
time restrictions, and resource constraints. Effective leadership for the process
is essential. Establishing a functionally responsive unit or ad hoc committee is
usually one of the first tasks of a strategic planning committee appointed by
senior management. The committee interacts with the organization’s top man-
agement and staff and is charged with designing the planning process and, even-
tually, compiling and drafting the final strategy document. The composition of
the strategy committee depends on the scale, scope, and circumstances of the or-
ganization. For example, it could comprise different levels of management (e.g.,
national and experiment station directors, program leaders, and project manag-
ers), assisted by specialized staff from within the organization or elsewhere. The
committee needs direct interaction with key decision makers in the organiza-
tion, to discuss the logic of the strategic planning process and to reach agree-
ment on the steps to be followed.

To be successful, strategic planning must be visibly supported from the start
by the organization’s highest management echelons. If the research establish-
ment falls under a higher authority, for example, a ministry of agriculture, the
strategic planning exercise must be politically supported by the relevant minis-
ter. At the same time, dominance of the process and decision making by the or-
ganization’s leaders must be avoided. Rumors and gossip, where they arise,
should be turned into opportunities for open debate, else they prove destructive.
The best remedy for management dominance and rumors is to communicate re-
sults of ongoing activities as soon as possible. Strategic planning activities
should involve interaction and participation of those affected by its results. Ade-
quate time should be allowed for the process, to develop a well thought out and
comprehensive strategy and its related documents. Reasonable contributions
from staff and other stakeholders should be taken into consideration.

Most approaches to strategic planning follow a sequence of steps. The steps,
their content, and the manner of their implementation vary considerably, how-
ever. Strategic planning may be incremental in nature: the pathway for institu-
tional development may be defined by exploring future trends and defining the
gaps to be filled in order to respond to changes. Or it may lead to renewal of the or-



Strategic Planning 95

ganization, with future strategic issues identified. The strategic plan focuses on
how the organization should reposition itself to address new conditions and issues
adequately. But, “[a] key point to be emphasized again and again is that it is strate-
gic thinking and acting that are important, not strategic planning. Indeed, if any
particular approach to strategic planning gets in the way of strategic thought and
action, that planning approach should be scrapped!” (Bryson 1995: 2).

Rather than presenting one approach to strategic planning, figure 1 illustrates
four basic building blocks used in most strategic planning processes. These are
not steps in the process, but groups of activities, each of a different nature. The
first block is analytical. 1t focuses on identification of trends in the organization’s
external environment and an internal analysis of mandates and programs. The
second block is normative in nature. It results in choosing a future strategic direc-
tion for the organization. Specific activities here may include identification of
strategic issues and objectives and the development of a mission statement. The
third block identifies actions required to achieve the objectives. It includes activi-
ties such as gap analysis, constraints analysis, and priority setting. The fourth
block comprises planning for implementation activities. It includes the design of
feedback mechanisms (monitoring), structures required for implementation, re-
sources needed (staff, funds), responsibilities, and leadership issues.

Analyzing context and trends

One of'the first steps in strategic planning is examining the organization’s exter-
nal environment. Threats and opportunities, for example, an unstable funding
base or dramatic political changes, are identified and analyzed to ensure the or-
ganization’s good performance and even survival in a competitive, changing en-
vironment. This procedure is known as the “SWOT analysis” (analysis of
strengths, weaknesses, opportunities, and threats in the environment). In the

Feedback

v

v

Analyzing context
and trends

Environment
Organization
Trends
Mandate
Strategic issues

Defining future
direction

Mission
Strategic objectives
Future vision

Choosing strategic
actions

Constraints analysis
Priority setting
Gap analysis

Preparing for
implementation

PM&E
Responsibilities
Resources
Structures

Figure 1. Four basic building blocks of strategic planning
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case of public-sector agricultural organizations, national development policies
should guide the strategic planning effort to ensure complementarity with gov-
ernment objectives and trends in the sector. Another crucial element of the ex-
ternal environment analysis is identification of the roles and responsibilities of
other actors (partners and competitors) to maximize coordination of activities.
Any disagreement among actors or inconsistencies in policies should be identi-
fied and resolved through discussion and consensus.

The assessment of the internal environment focuses specifically on the orga-
nization. Its current mandate, objectives, mission, strategies, priorities, achieve-
ments, and resources are examined in terms of their strengths and weaknesses.
This process involves a careful and extensive collection of information that will
be useful throughout the strategy’s development and implementation.

The scale and scope of research to be carried out are influenced by technical ca-
pacity, the nature of relationships and linkages with other actors, and new techno-
logical trends and demands. Therefore, such factors should guide the analysis of
the external and internal environment. For instance, the analysis should consider
whether research will be basic, strategic, applied, and/or adaptive given the orga-
nization’s capacity and mandate in the research and development system. This
phase of strategic planning provides information for decisions on organizing and
complementing efforts among actors (public, private) and partners (national, in-
ternational), and also facilitates subsequent definition of the organization’s (new)
Strategy.

The analysis can be supplemented by identifying key or central strategic issues
that the organization should address. These issues are the critical challenges that
the organization will respond to in light of clients’ needs, threats and opportunities
in the environment, and stakeholders’ interests. Issues are strategic only if there
are important consequences for not addressing them; the strengths and weak-
nesses of the organization should be considered in identifying the issues. Once the
strategic issues are defined (often in special stakeholder working session), the
strategy committee can identify potential actions (i.e., strategies) to address them.

Defining future directions

Research organizations engage in strategic planning for a number of very differ-
ent reasons. Strategic planning may be routine (e.g., a five-yearly event). It may
be prompted by financial crisis; or the organization may face changes in the me-
dium term that force it to rethink its strategic options (e.g., if a research organi-
zation is being privatized).

In any case, strategic planning work should start by taking a long-term per-
spective and envisaging what the organization should look like in, say, five or
10 years. It is equally important to ensure that staff share the vision. That means
the organization’s management and the strategy committee must have a good
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knowledge of the major environmental forces, technology and knowledge de-
mands, and other strategic issues. Before deciding on a strategic direction for
the organization, two elements should be considered: the needs and conditions
of the main clients and the organization’s mandate and mission.

Priority clients and their needs are crucial considerations. Farmers and their
organizations, processors, input providers, and government agencies are among
the main client groups of most agricultural research organizations. An up-to-
date assessment of client needs may be conducted if such information is not al-
ready available. Such an assessment may include special workshops and sur-
veys to involve users of the organization’s scientific knowledge and its products
and services (e.g., extension services and farmers’ organizations). The type of
producer being targeted should also be determined (e.g., large-, medium-, or
small-scale producers) as well as the conditions under which they work.

Changing environmental factors may necessitate adjustments to an organiza-
tion’s mandate or mission. An organization’s mandate specifies its role, respon-
sibilities, and authority. The organization’s mission is a precise statement of its
reason for existence. It broadly characterizes the targeted clients, objectives,
and activities. It is important to understand that while the direct clients of agri-
cultural research are often farmers or government agencies, benefits of research
may be spread more widely throughout society, also reaching consumers. A
stakeholder analysis helps define the organization’s mission in relation to cli-
ents’ needs.

The aim of top management and the strategy committee should be to chal-
lenge the knowledge, expertise, and creativity of staff, so they can articulate
how the organization can best contribute to national development. A mission
statement is one mechanism that can help achieve this. Its development is facili-
tated by posing fundamental questions: “What does the organization contribute
to society and to its stakeholders?” “What will the organization be like in five or
10 years?” “Who will be its main stakeholders?” “What will be its primary re-
search and service outputs?” “What types of staff will it have and what will be
their qualifications?” And, “What will be its culture and shared values?”

The mission statement represents a commitment by management and staff to
a longer term organizational goal or preferred state. Based on a future vision, a
mission statement can be useful for identifying and, in some cases, justifying fu-
ture areas of research. Issues of trust, respect, dignity, commitment, integrity,
and accountability are often reflected in a “vision statement.” Such values are
important because they affect strategic decisions and objectives. Furthermore,
explicit values help determine an organization’s image within and outside its
immediate environment.

Analysis of the external and internal environment and the identification of
mandate, mission, and vision serve as the foundation for the next major step in
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strategic planning: analysis of the current versus the preferred future state of the
organization.

Choosing strategic actions and approaches

The reason for analyzing the current versus the future state is to compare the or-
ganization’s actual state of affairs with its preferred future situation in order to
identify strategic changes that need to be made. The analysis must provide a
clear picture of the changes required to progress towards the strategic objectives
identified, and it should lay the foundation for the change process. The compari-
son encompasses the organization’s mandate, research priorities, objectives,
products, and services both in their current and their desired future forms.

A variety of tools can be used to facilitate the step, including development of
a matrix that specifies present and future roles of the programmatic units. Such
a matrix may lead to the conclusion that changes are needed in the organiza-
tion’s structure or research program setup. The scale and scope of research
activities are key determinants of organizational and program size and structure.
Priority setting helps to define the relative importance of different program-
matic units or research thrusts. It is used to select the most important and
essential research to be undertaken and to provide defendable reasons for the de-
cisions made. Priority setting also helps determine the level of financial and hu-
man resources needed for a specific period of time (see Contant, this volume).
For purposes of strategic planning, it is not yet necessary to formulate the details
of specific research programs or projects. But it is important to have an idea of
their relative sizes.

Consideration should further be given to external and internal linkage mecha-
nisms or strategic alliances required for the “new” organization to fulfill its
commitments. This entails identifying the ways technology, information, and
resources will be provided to internal units and external partners.

Preparing for implementation

This step determines how the organization will operate to produce, supply, and
deliver research and service outputs to clients. It is what organizational manage-
ment strategists often refer to as “the process of institutional change.” The role
of the various functions within the organization and the kind of structure and or-
ganizational model to be adopted need to be defined (or redefined). Functional
analysis is the major tool for this step and serves to define roles within the
organization as well as its structure. Six principal functional areas should be
addressed:

m governance

m leadership

m planning, monitoring, and evaluation
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m management of information and financial, human, and physical resources

m technology dissemination and transfer

m support services, including accounting and budgeting, purchasing and stores,
maintenance, laboratory facilities, travel, computer services, biometry, and
logistics

The results of functional analysis and the definition of programmatic research
areas allow projections to be made of the financial investments required over the
strategic plan period and the institutional changes needed to implement the plan.
The strategic plan thus becomes a record of decisions and a framework for pro-
gramming and investment in the organization.

Drafting the corporate strategy and gaining approval for it within the organiza-
tion and among external stakeholders and clients is only part of the process. The
strategy must also be translated into action, or implemented. Typically, planning
for implementation involves designing action plans to ensure that strategic plan-
ning is a flexible, dynamic, continuous process sustained within the organization.
Action plans may identify roles and responsibilities related to strategy implemen-
tation, as well as those accountable for specific activities. They may also specify
sources and means of acquiring resources. Action plans, finally, provide the
means to monitor the strategy and understand “what happens” to the plan when it
is put into practice (see Horton and Dupleich, this volume). This information can
be used to ensure that the strategic plan is periodically updated in relation to
changes in the organization and its environment.

Relevance for agricultural research

Within the agricultural sector, public research activities that create or adapt
technologies are under pressure to apply effective management practices. One
such practice is strategic planning, which introduces new paradigms of thinking
to the management of agricultural research. “Strategic management” tools such
as strategic planning allow government institutions, including national agricul-
tural research organizations to deliver efficient and effective products and ser-
vices to their clients.

For agricultural research organizations, strategic planning serves a number of
other functions as well:
1. orienting the organization with regard to its environment and a desired fu-

ture state

2. taking into account the organization’s strengths and weaknesses and the
threats and opportunities facing it
determining goals and how to reach them
4. orienting the organization toward its clients’ needs and demands
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5. establishing various elements of direction and management, in particular,
vision, mission, objectives, and structure and translating strategies into ac-
tion plans

6. determining necessary changes and adjustments within the organization,
including policy, administration, and management

7. incorporating experiences gained through a continual process of review,
ensuring that the strategic plan reflects lessons learned and environmental
changes

Finally, most national agricultural research managers and directors seck ways
to use and distribute their scarce resources more efficiently, in order to contrib-
ute more effectively to agricultural development in their countries. For this rea-
son, strategic thinking and management will continue to be a necessity in
agricultural research management.

Examples

In general, public-sector agricultural research organizations’ institutional, oper-
ational, and administrative frameworks are characterized by rapid political and
policy changes and by strong socioeconomic pressures. Achieving consensus to
guide strategic planning is therefore both difficult and rare. However, the under-
lying analysis and management’s choices of actions to take in response to the
analysis can contribute to building and maintaining support for and commitment
to national agricultural research and its clients.

The following examples show how some countries and organizations have
adapted strategic planning processes to their own capacities, needs, and con-
straints. Various approaches are incorporated.

Palestinian Authority

Following the endorsement and adoption of an agricultural research and exten-
sion policy in 1998, the Palestinian Ministry of Agriculture (MOA), in collabo-
ration with ISNAR, began formulating a strategy for research and extension.
This strategy followed on policy objectives that had been set in light of thorough
analyses of external and internal threats and opportunities and the strengths and
weaknesses of the Palestinian research and extension system. The strategic
planning initiative constituted the Palestinian Authority’s first systematic plan-
ning exercise for agricultural research and extension.

The strategic planning process incorporated analyses of the external environ-
ment for research and extension. Threats and opportunities were also identified,
both for the MOA and other national actors, and future roles of other stake-
holders in research and extension were suggested. The analysis addressed struc-
ture and organization; current responsibilities, activities, and outputs; resources;
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and management processes. The strengths and weaknesses of organizations in-
volved in agricultural research and extension were also identified.

Strategic issues pertaining to MOA research and extension, and strategies
that address these issues, were then defined. These issues and strategies, identi-
fied separately for the Department of Extension, Information and Applied Re-
search, and the National Agricultural Research Center, fell into three categories:
institutional, socioeconomic, and those related to technology or production.
Mission statements and contingency plans for the organizations were also
developed.

Finally, the institutional changes needed to implement the strategy were iden-
tified. These addressed structure and organization and management processes,
including planning, monitoring, and evaluation; information management; hu-
man resource management; and linkage planning.

A major difference between the approach used in the Palestinian Authority
and the methods described in this chapter is that the Palestinians carried out pro-
gram planning and priority setting after strategic planning was completed in a
separate operational planning initiative.

Uruguay

One of the most extensive applications of strategic planning in Latin America in
which ISNAR has been involved was in Uruguay. From this strategic planning
exercise, a new decentralized body, the Instituto Uruguayo de Tecnologia
Agropecuaria, was created.

In 198S, the Ministry of Agriculture and Fisheries appointed a task force to
develop a proposal for reorganizing the country’s system for technology genera-
tion and transfer and to improve planning and programming of agricultural re-
search. Scenario diagnosis indicated that the agricultural research program was
not sufficiently linked to national development plans and formal client partici-
pation was lacking. Critical areas identified included financial and human
resources, underutilized facilities, and rigid and bureaucratic administrative
norms.

Emphasis in the design stage was placed on the preferred features of the new
organization and methodologies, mechanisms, and instruments to manage the
critical areas noted above. Partnership with the Inter-American Institute for Co-
operation on Agriculture (IICA) was also included in the technical design phase
to comply with IICA’s desire and willingness to collaborate with the Uruguayan
government in agricultural research. 1ICA’s assistance was subsequently di-
rected to three areas: five-year research planning and programming, technology
transfer, and financial administration. The strategy committee directed ISNAR
to focus its assistance on agricultural research policy and priority setting, defini-
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tion of the structure and organization of the new institute, and human resource
planning.

While reinforcing the importance of an iterative and cumulative process of
strategic planning, INIA’s experience reflects the significant demands placed
on national agricultural research organizations and the different types of agen-
cies that can become involved in the process. Benefits can be accrued through
strategic planning, as evidenced in the case of Uruguay: this process created a
new and revitalized research system, capable of responding to dynamic condi-
tions in the country (Valverde 1995).

The author thanks Govert Gijsbers, Helen Hambly Odame, Warren Peterson, and
Michele Wilks for their contributions to this chapter.
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Chapter 9
Master Planning

Helen Hambly Odame

An agricultural research master plan is a long-term plan that deals with
policy, strategy, research priorities, programs, and the resources needed
to implement the plan. Master planning is a process; an official plan is its
product. In practice the term master planning is used rather loosely to
refer to a variety of different types of plans. Both the process (partners,
context, and conditions) and the content (policies, research priorities,
programs, and resources) vary considerably. Divergence among master
plans also reflects the extent to which master planning is being used
within agricultural research systems as an integrated mechanism for in-
stitutional development, as opposed to a “one-off” requirement for donor
investment. A common element among master plans is their attempt to be
comprehensive in addressing all relevant aspects. That is why master
plans rely to a large extent on external inputs and resources.

What is master planning?

The concept of master planning originated in the fields of physical planning and
civil engineering. It has been used particularly in the context of major infrastruc-
ture projects such as the development of new airports or universities. A master
plan provides a blueprint for institutional development at the highest level. Itisa
long-term, overall plan that may incorporate a variety of more detailed opera-
tional plans.

Definitions of agricultural research plans may vary across regions, countries,
and organizations. ISNAR has defined agricultural research master planning as
follows:

a process by which a national research system analyzes its present and future envi-
ronment, defines its medium and long-term goals and objectives, and develops a
plan based on priorities and available resources to attain these objectives and
goals. An integral part of this process is the building of a sustainable research ca-
pacity which would enable the system to respond appropriately to the changing
needs of the agricultural industry, and the nation. All these must be based on a
clear and realistic vision of the future of research, the design of relevant and effec-
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tive programs, and an assessment of the resources needed to achieve this vision
(ISNAR 1989).

A master plan for agricultural research is a macro- or policy-level plan with a
long-term perspective. A master plan is more detailed than a strategic plan and
typically forecasts policies, priorities, and programs over a 10-year period with
detailed recommendations on programs, projects, organization, structure, man-
agement, and resource requirements (financing, staff, and facilities) for an inter-
mediate period. The detailed character of an agricultural research master plan
and the significant effort that is invested in its preparation can potentially reacti-
vate weak agricultural research organizations and support long-term institu-
tional development.

Although the concept of master planning may be interpreted in different
ways, plans do tend to share some common elements. First, master plans aim to
be comprehensive. They try to incorporate all relevant elements in a single doc-
ument in a pragmatic manner.

There is less theory on master planning than on strategic planning, even
though the comprehensive approach of agricultural research master plans ap-
peals to many countries and donors. This leads to an important second element
of research master plans: they are often prepared in the context of donor-funded
research support programs. As a result, financial and other resource subplans are
included within the master plan, whereas strategic plans may not necessarily in-
clude these components. As the need to develop master plans is often externally
motivated, they tend to follow a predetermined design rather than a process ap-
proach. Master plans are often prepared in a top-down manner, sometimes with
heavy reliance on outside advisers. Intermediate agencies may be involved in
assisting national agricultural research organizations in developing a master
plan. In agricultural research, ISNAR and the Food and Agriculture Organiza-
tion of the United Nations (FAQ) are the two organizations that have been most
involved in master planning.

Doing master planning

Current practice in master planning points to no generally applicable model. Itis
thus difficult to define a universally valid and acceptable approach to both the
process and the content of a master plan. For this reason, it is often hard to distin-
guish between the content of a master plan and other plan types such as strategic
plans. One study by ISNAR found that in sub-Saharan Africa, agricultural re-
search master plans vary considerably in terms of their process and content. This
variation is particularly evident in terms of the stakeholder consultation and the
methodology behind priority setting. Plans also vary according to operational
matters, such as the scale and scope of research programs and resource alloca-
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tion (Hambly and Setshwaelo 1997). Despite the lack of a set model and method
for master planning, a number rubrics of tasks are commonly involved in draft-
ing the plans.

Research policy

m Ascertain, in consultation with the relevant stakeholders, the government’s
overall priorities for agricultural research in the country.

m [dentify current and future policies with regard to funding and resource allo-
cation.

m Recommend mechanisms for formulating and reviewing research policies.

Research strategies

m Determine realistic research goals, objectives, and approaches.
m Elaborate mechanisms and instruments for plan implementation.

Governance, organization, and linkages

m Assess the governance mechanisms of the research system.

m Review organization and structure of the agricultural research system and
propose a rational and effective network of centers, institutes, and stations.

s Review and revise the mandates of the system and its components.

a Make recommendations on effective linkages with stakeholders and benefi-
ciaries.

Program formulation

m Apply effective methods for program formulation and resource allocation.

m Determine the content of priority research programs.

m Calculate human, financial, and physical resources required for program im-
plementation.

m Recommend procedures for program management including monitoring and
evaluation.

Acquisition, development, and management of resources

m Assess the potential for obtaining research resources realistically and elabo-
rate funding strategies.

m Establish the capital costs for refurbishing and maintaining institutes and sta-
tions.

m Determine the operational cost for implementing a research program of the
size and scope proposed.
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m Assess current and future availability and requirements of human resources
for effective implementation of the plan.

m Propose a human resource development plan, including staffing and training
policies.

m Recommend effective procedures and systems for the administration and
management of human and financial resources.

m Develop an information management strategy.

The effort required to draw up a master plan of the above scope is often be-
yond the capacity of the few experienced planning staff in developing-country
national agricultural research organizations. This is one reason why many agri-
cultural research master plans have relied on external advisors. While this may
strengthen the activity, there are risks involved in clouding ownership of the
plan, increasing its cost, and perhaps undermining its relevance to local needs.

Relevance for agricultural research

Effective planning of agricultural research is crucial for contributing to national
food security and sustainable agricultural development. For investment pur-
poses, international multilateral and bilateral donor organizations require coun-
tries to prepare a specific kind of agricultural research master plan. In a number
of cases ISNAR has provided technical assistance in master plan preparation as
part of a donor-funded activity.

Admittedly some master plans are developed not with the intent of strength-
ening the capacity of national research systems by helping organizations to ar-
ticulate their purpose, direction, and resources, but to respond to other political
imperatives, including those of donors. Yet, rather than only “one-off” invest-
ment plans for donor-funded projects, research master plans can be effective
instruments for institution building if they are designed to broaden the participa-
tion of various stakeholders and ensure that the research organization owns the
processes of planning and priority setting.

Comprehensiveness is the key to both the advantages and disadvantages of
master planning. Significant investments of time and financial resources are
usually made in master planning, including active participation of national and
international planners. The result is often a detailed outline of future activities,
which may be useful for planning investments, but which may be unrealistic in a
context of rapid change. Further, implementation of the plan may require more
consensus building than is realized in such a comprehensive exercise. A review
of master planning experiences in sub-Saharan Africa (Hambly and Setshwaelo
1996) discerned eight lessons learned:
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Realism

There is a tendency to develop unrealistic systems or overly complicated tar-
gets. Furthermore, in the processes of planning and implementation, too much
emphasis is often placed on quantitative information. If data requirements are
beyond what the national system can sustain on its own, chances of successful
completion of the planning process will be limited.

Political support

Support and commitment of national authorities and senior research leaders is
crucial for successful planning, as well as for subsequent plan implementation.

Ownership of plans

The complex and technical nature of the master planning process brings with it
the risk of a technocratic approach and a result that is owned neither by senior
management nor by the research staff. Lack of ownership affects implementa-
tion negatively. Issues of ownership, therefore, require considerable and early
attention from those responsible for the planning process. Partners such as
ISNAR or donor agencies should be concerned with process management and
not with substantive decision making, which is the task of national research or-
ganizations. Building consensus and creating conditions that allow the planning
process to emerge and be controlled from within national institutions appear to
be keystone issues.

Priority setting

In some cases, master planning documents have simply commented on what an
ideal situation would be. Yet, a major task of master planning is to standardize a
process for research priority setting, program identification, and monitoring that
will remain in place after completion of the master planning process, through to
implementation of the plan. The translation of newly set priorities into changes
in resource allocations is a major challenge.

Plan implementation

Following through on implementation of stated research priorities and resource
allocations, linkages, and restructuring of the organization is part of the master
plan process but one which experience suggests is highly problematic in most
cases. Often, more is planned than can be implemented and the detail contained
in comprehensive master plans is beyond the research system’s capacity to fol-
low up. To ensure implementation, the plan must present a flexible structure and
organization for national research programs. It should also comment on the de-
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gree of autonomy or decentralization of research programs, as well as the up-
grading, phasing out, or development of research stations.

Linkages within and outside the agricultural research system

Master plans incorporate multiple interests of research users, taking them into
consideration when setting priorities, identifying appropriate structures, allocat-
ing resources, and in implemention. The key task is to identify the role of the
research organization or system under consideration vis-a-vis national and in-
ternational partners, including regional research networks and associations.

Sequencing of plans

Master planning does not necessarily involve a sequential development of
plans, from long-term to medium-term to annual. In practice, some countries
have scaled up individual organizational plans to a broader national agricultural
research plan. But this is not a general rule. Also, zonal or regional research pri-
orities and programs should be considered as part of or follow up to master
planning.

Resource requirements

Although numbers are difficult to pinpoint, experience suggests that the prepa-
ration of a comprehensive agricultural research master plan is very costly, both
in terms of money and person-years invested.

Examples

Sub-Saharan Africa

Many NARS have been involved in master planning exercises. In sub-Saharan
Affica, for example, nearly one-third of the countries have developed long-term
agricultural research master plans (Hambly and Setshwaelo 1996). In Uganda, a
national agricultural research master plan was designed for the National Agri-
cultural Research Organisation (NARO). It includes elements such as a national
agricultural research strategy; detailed research priorities along with details on
how these priorities were established; descriptions of system linkages and rela-
tions with other national organizations; elaboration of the organizational struc-
ture, research networks, and support services; an overview of administration
and research management; and human resource development and financial
plans.
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Asia

In Asia, Pakistan has received considerable international assistance in develop-
ing its agricultural research system. To improve national research planning
capabilities, Pakistan prepared provincial master plans, which were then incor-
porated by a national steering committee into a national agricultural research
master plan. The resulting plan is comprehensive in that it includes a contextual
analysis of agriculture and agricultural research priorities, as well as an up-to-date
research strategy. This strategy incorporates cross-commodity and commodity
priority research programs, new organizational management requirements in-
cluding monitoring and evaluation and information management mechanisms, a
human resource development strategy, and, finally, an overview of finance re-
quirements for implementation of the plan.

The author thanks M.M. Rahman of ISNAR for his contributions to this chapter.
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Chapter 10
Program Planning

Marie-Hélene Collion

A main task of agricultural research managers is to ensure that research
programs are well defined and designed and are closely targeted to na-
tional objectives for agricultural development. These objectives constitute
the starting point for program planning. Program planning is a process
that requires choices and decisions to be made at different management
levels for research within a particular subsector. Program planning fur-
ther provides the information necessary for allocating resources among
programs and the basis for formulating physical and human resource de-
velopment programs for the organization. The program planning docu-
ment serves as a useful tool for research managers to use in negotiating
Sfunding with government, donors, and other external partners.

What is program planning?

Program planning is a process by which the content of a research program is
broadly defined for the medium to long term. Program plans further identify the
resources needed to implement the program, mainly human resources (numbers
of researchers and mix of disciplines), special equipment (if any), and funding
for the period considered. Funding is based on a norm of operating costs per re-
searcher, an amount that is country specific.

Program planning presupposes that research is organized in programs. A re-
search program is a set of research activities, organized into research projects
(see Capo et al., this volume) designed to address development objectives and us-
ers’ needs in a particular domain or subsector. The domain or subsector covered
by the program can be either a commodity (e.g., a cotton research program), a
group of commodities (e.g., a food legumes program), an agroecological zone or
region (e.g., Benin’s central region), a production factor (e.g., farm mechaniza-
tion), or a discipline (post-harvest technology or policy analysis). Note that the
term “program’ is also used to refer to the organizational unit that brings together
researchers from various disciplines to carry out the work.

As part of a research organization’s overall planning process, program plan-
ning is the step in which research priorities and programs are defined, before
identifying the resources needed to implement these programs. Program plan-

111



112 M. -H. Collion

ning can also be carried out without it being part of a broader planning effort. It
is then a tool for systematically gathering input from program beneficiaries and
indirect users, especially in times of external or internal change.

Doing program planning

Program planning is guided by an eight-step procedure (figure 1).

Step 1. Review research “domain” or subsector. The first step is a review of the
state of agricultural production, marketing, and processing and of natural re-
source management for a particular commodity, group of commodities, region,
or agroecological zone. Agricultural policy objectives, as defined by the gov-
ernment department or ministry responsible for agriculture, are analyzed and in-
corporated in the review. Situation reviews are also done for relevant production
factors or disciplines. These reviews clearly identify limitations and potentiali-
ties of the domain or subsector.

Step 2. Analyze constraints. The limitations identified under step 1 are further
analyzed for their causes. Constraints may relate to policy and macroeconomic
factors, production factors, marketing and processing, or social and institutional
factors. “Researchable” constraints, that is, constraints likely to be resolved by
agricultural research, including social sciences research, are highlighted.

Program Planning Steps

1 Review
subsector/
region
development
objectives
A F 3

\ 4
2 4 5 6 7 8

Determine . Set Resource Make
Identify

Analyze | I research octe project | p| gap |l recommen-
constraints program projects priority analysis dations
objectives

A A |3 7

Evaluate
I bh

Figure 1. Eight steps in program planning

Source.: Collion and Kissi 1995.
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Step 3. Evaluate existing research results. Among the researchable constraints
emerging from step 2, which ones have already been researched nationally, re-
gionally, or internationally? To what degree of success? Why were they suc-
cessful? Or, “What are the reasons for the lack of success?”

Step 4. Determine research objectives and strategy. Based on the analysis of
constraints and the evaluation of existing research results, research objectives
are set for the program. Each research aobjective may have a number of sub-
objectives, which together comprise a strategy for achieving the main objective.

Step 5. Identify research projects. A research project and its main activities are
developed to correspond to each research objective and its subobjectives. At this
stage, research projects are identified only as themes, together with an estima-
tion of the human resources (disciplinary skills and researcher time) needed to
do the work.

Step 6. Set priorities among research projects. Typically, more projects are
identified in step 5 than can be implemented. The ones most important for
achieving overall program aims are selected in this step. To do so, criteria are
needed to measure each project’s potential contributions to achieving the over-
all program objectives. Also, a methodology for combining the projects’ ratings
for each criterion is needed (see Contant, this volume). Priority setting results in
establishment of a group of essential projects.

Step 7. Human resource gap analysis. The aggregate human resources required
to implement the group of priority projects are identified in this step. By com-
paring the human resources needed with those available, it becomes clear where
programs need strengthening. If a human resource gap cannot be filled, because
the resources for hiring or training staff are unavailable, then the group of prior-
ity projects has to be redefined.

Step 8. Recommendations for implementation. In this final step, measures are
determined for making the program operational and ensuring that program re-
sults will have the intended impact on development. These recommendations
stem from non-researchable constraints that emerged in the analysis, which can
have an important impact, for example, on the level of adoption of research
results.

Participation

Program planning is an activity that brings researchers together with the benefi-
ciaries of research results (first and foremost producers, but also processors,
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traders, and exporters) and indirect users, such as extension workers and
policymakers. Beneficiaries and indirect users should provide input in the
subsector review and be closely involved in constraints analysis, evaluation of
existing research results, identification of research objectives, and setting of pri-
orities. In addition to ensuring program relevance, stakeholders’ participation in
program elaboration fosters commitment to program implementation: after hav-
ing been involved in planning a research program that responds to their con-
cerns and needs, stakeholders will be on the look out for results.

The best way to bring together these different perspectives is through work-
shops at which representatives of all beneficiary groups are present. Careful se-
lection of participants is essential to assure quality and relevance of program
elaboration. Effective farmer representation is difficult to achieve. Farmers ap-
pointed by producers’ organizations generally represent farmers’ perspectives
better than individual farmers do, provided that the organizations and their lead-
ers can speak for the diversity of production systems and socioeconomic cir-
cumstances relevant to the program being planned.

Organization

Program planning should be the responsibility of an ad hoc planning group under
the program leader, assisted by one or two senior researchers from the program
and a staff member from the organization’s planning unit or from the scientific di-
rectorate. The presence of a professional planner ensures that the planning meth-
odology is used consistently among programs within an organization.

As indicated above, the program planning exercise itself can be organized
around two workshops, with a final review meeting. The first workshop, a
three-day event, covers steps 1 to 4 and produces a set of research objectives.
Between the first and the second workshop the planning group identifies re-
search projects. Background data needed to set priorities is collected and ana-
lyzed. During the second workshop, research projects are prioritized, leading to
the identification of a set of projects considered essential for implementation.
Recommendations for implementation are also formulated. After the second
workshop, the planning group writes the program document, which is submitted
for external validation during a review meeting.

Inputs for program planning

Information should be collected on commodities, production systems/factors,
natural resources, and national or regional development objectives. Useful data
on commodities includes area under cultivation or size of herds; quantity pro-
duced, marketed, and processed and trends; contributions to agricultural gross
domestic product (GDP) and rural employment; estimates of future demand due
to population or income growth; supply and demand elasticity; vulnerable or



Program Planning 115

target groups (for food security or equity considerations); trends in imports and
exports; and potential for income and foreign exchange earnings. This data
should be disaggregated by agroecological zone as far as possible. Also useful
may be basic physical data (climate and soils), socioeconomic characteristics of
producers (number and size of farms, management levels, and input use), and
productivity (actual and potential, on station as well as on farm).

Research results produced within the country and beyond its borders should
be well documented: what is the level of adoption of the research results already
transferred? If results were not well adopted, what are the reasons? Why is some
research considered unsuccessful? Some of this information will be available
from various reports. Workshop participants’ knowledge and experience is an
important source of additional information. Choosing participants who are
knowledgeable about the subsector is therefore crucial.

Tools for program planning

A number of planning tools can support the planning exercise (see Part IV of
this volume). Two examples are the logical framework and the ZOPP method,
the latter of which involves construction of hierarchies of constraints and objec-
tives. Techniques for managing group discussion and reaching consensus, such
as visualization or Delphi techniques, are also extremely useful. Finally, the
planning group must choose from a number of priority-setting tools which one
1s most appropriate for setting priorities among research themes in their specific
context. In most cases, a simple version of a cost-benefit analysis may be the
most reliable and fairly easy to handle (Collion and Kissi 1995).

Relevance for agricultural research

Program planning is an essential tool for ensuring research relevance and con-
sistency within a program. It brings together researchers, beneficiaries, and in-
direct users for a joint definition of program content, taking into account
producers’ needs as well as national or regional development objectives. It pro-
motes communication among researchers, producers, development workers,
and policymakers and enlists commitment, especially that of policymakers, for
implementation and eventual resource allocation. It is furthermore an excellent
team-building exercise for scientists in the program.

Within the research organization, the document that results from the program
planning exercise serves primarily as a tool for program management: projects
proposed by researchers must correspond to the priority research “themes.” The
document provides guidelines on allocating resources among projects and the
basis for formulating physical and human resource development programs.

Lastly, the program plan is a valuable tool for managers to use in negotiating
funding with government, donors, and other external partners. By specifying the
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results that can be expected, the document strengthens their case in requesting
funding.

Examples

Most research organizations have been involved in program planning. Exam-
ples in Africa include Morocco’s Institut National de Recherche Agronomique
(INRA), Benin’s Institut National des Recherches Agricoles du Bénin
(INRAB), and the Kenya Agricultural Research Institute (KARI). In Asia, the
Centre for Agricultural Research Programming of Indonesia supports some 16
research institutes in elaborating their research programs once every five years;
and in South America, Brazil and Argentina have conducted program planning.

Morocco

In Morocco, a cycle of program planning was initiated in 1990 and has focused
mainly on commodity program planning. One example is the legume program
with its faba-bean subprogram. The resulting program plan describes the faba-
bean subsector in Morocco and the groups targeted by the research program,
small-scale subsistence farmers and poor urban consumers. It goes on to analyze
future demand based on population growth and income elasticity of demand and
the country’s development objectives (target area under faba-bean cultivation
and target farmers’ yields). Constraints analysis for the program planning was
done by constructing a hierarchy of constraints. Researchable constraints were
then identified and research results and their adoption rates analyzed. The next
step was the identification of research objectives (using the ZOPP method).
Twenty-eight research projects were identified. Priority setting, using a cost-
benefit analysis, helped workshop participants determine which projects were
essential for achieving program aims. A human-resource gap analysis was car-
ried out, identifying the need to redeploy or recruit an economist, a weed scien-
tist, an entomologist, and a post-harvest specialist.

Recommendations were also made for implementation. Two workshops were
held, with participants from universities’ faculties of agriculture, staff from di-
rectorates of the Ministry of Agriculture and Agrarian Reform, staff from the
Agricultural Credit Union, representatives of the Federation of Cereal and Le-
guminous Crops Producers, and scientists from European universities.
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Chapter 11
Research Project Planning

Olga Capo, Silvia Galvez, and Ron Mackay

Project planning in agricultural research is a systematic and integrated
management approach to identifying and preparing a plan to resolve a
“problem” identified within the broad field of agriculture. Like the other
types of planning mentioned thus far in this booke, project planning in-
volves beneficiaries and other research stakeholders (end users). They
are essential players in determining the optimal way to solve a problem in
the sector using research. Ideally, projects should contribute to higher
level program and organizational objectives. However, they do not al-
ways do so. A few large externally funded projects may actually divert re-
sources away from established priorities.

What is research project planning?

Agricultural research project planning is a systematic and integrated manage-
ment approach to identifying and preparing a plan to resolve a “problem” identi-
fied within the broad field of agriculture. The problem may relate to averting a
crisis, meeting a need, or grasping an opportunity in the production, manage-
ment, harvesting, storage, processing, or marketing of a commaodity, crop, ani-
mal, or other natural resource. Effective research project planning is a critical
initial phase of the larger cycle of research project management. It encompasses
phases 1 through 4 of the management cycle in table 1.

Table 1. Research Project Planning Within the Research Project
Management Cycle

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6
Projectarea  Research Research Project Project Project
and objectives proposal proposal objectives execution evaluation
identified prepared revised and finance and monitoring

approved

Source: Gapasin 1993,
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A project differs from continuous routine operations in the sense that it is a
temporary undertaking to create a unique product or service. Projects have spe-
cific begin and end dates and they produce specific outputs or results.

Like the other types of planning mentioned thus far in this book, project plan-
ning involves beneficiaries and other research stakeholders (end users). They
are essential players in determining the optimal solution to a research need and
the best means to arrive at it. A multidisciplinary research team is frequently re-
quired to achieve targeted project outcomes. Researchers and end users are en-
gaged in each step of project planning, from the specification of research
objectives to the elaboration of methodology, including procedures and re-
sources that will lead intended users to adopt project outputs, and to setting cri-
teria for determining project success.

Projects should contribute to higher level program and organizational objec-
tives. To achieve this, a coherent set or “portfolio” of projects is designed.
Planning tools such as logical frameworks help ensure a structured approach to
program planning and to make sure that different projects are individually nec-
essary and collectively sufficient to achieve program objectives. Projects do not
always contribute logically to programs, however. A few large externally
funded projects may actually divert resources away from established priorities.

Doing research project planning

The research project planning cycle is a critical one because it launches the pro-
ject “start-up” phase. The more thoroughly and conscientiously it is carried out,
the greater the likelihood of the project’s ultimate success. Research project
planning has three dimensions: process, content, and context.

Process

There are no set rules for the different steps in research project planning. Pro-
cesses range from very simple to elaborate, depending on the size of the project
and requirements of the organization or the research financier. Often the follow-
ing steps are relevant, although not necessarily in this order.

Step 1. Preparation of a project idea or profile. A project idea arises from expe-
rienced or potential needs at the local, national, regional, or international level.
These needs are the product of current and ongoing challenges facing the agri-
cultural sector. Relevance of the project idea is first confirmed with the constitu-
ency experiencing the need. The project idea must make an explicit statement of
the problem to which the project will be directed and provide a precise summary
of who the primary users of the results will be. The project idea document
should not exceed one page in length.
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Step 2. Initial technical and management review. Using feedback obtained from
peers and supervisors during step 1, the project idea is reviewed. The objective
of the review is to submit a stronger and more elaborate project document. The
review should assess the relevance of the project idea; its scientific, technical,
and methodological aspects; and funding implications. Particularly for large
projects it is important that this review be conducted at a relatively early stage to
confirm that the project idea falls within the parameters of the strategic plan of
the organization. As preparation of full project documents is a costly affair, it is
important to either eliminate or redirect project ideas that do not (fully) meet
technical and management requirements. At this stage, the project manager
should become aware of the requirements of different donors regarding content
and format of project proposal documents.

Step 3. Preparation of full project documents. When the merit of the project and
its congruence with the organization’s strategic plan has been confirmed, the re-
searcher who will become the project manager drafts the definitive project pro-
posal. This step involves an analysis by the project manager of the background
conditions that exist with respect to the research topic, that is, the state of the art
as revealed by a thorough literature review. A complete and thorough review of
the current state of knowledge on the topic is essential for confirming the pro-
ject’s viability. The need for the project must be clearly justified, its products
defined, and the advantages for the identified beneficiaries spelled out. A de-
scription of exactly how project outcomes will resolve the problematic situation
identified at the outset also needs to be provided.

Tasks to be undertaken in order to complete the project and the sequence in
which they must occur are also specified. In large projects this may constitute a
list of subprojects or experiments, perhaps presented in a “work breakdown
structure.” The anticipated time required for each activity is hereby calculated
and justified. How the successful completion of each activity contributes to the
successful attainment of the project’s objectives and goal is also clearly spelled
out.

Confirming availability of necessary resources (staff, funds, facilities, and
equipment) is an important part of preparing the full project document. Re-
source requirements and especially finance usually need to be determined
precisely, justified, and presented in an appropriate format. Funding for the ap-
proved project may be sought internally within the national agricultural research
system or externally, from competitive national, regional, or international fund-
ing sources. Research project planning and the various formal stages through
which the research proposal must pass should be carefully managed in conjunc-
tion with externally imposed deadlines for proposals so that projects may be
submitted to the appropriate funding body on time.
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Step 4. Project review and approval. When the completed project documents
have been accepted internally within the organization or unit where they origi-
nated, the project might need to be presented at a higher level for formal ap-
proval. This second-tier of approval may have both technical and financial
dimensions. Approved projects are those deemed to be technically and proce-
durally adequate and conform to strategic plans at all levels — departmental, re-
search center, and research institution. If the project was designed for external
funding, it may now be submitted to a prospective donor. Once the budget is
procured from a funding source, financing arrangements must be duly approved
and a contract with the funding source formalized by the organization. The bud-
get of the project, supplemented by a schedule or time frame for activities, com-
pletes the initial project planning phase (table 2).

Content

Ideally, agricultural research projects share the following features:

m a clearly identified problem facing specific beneficiaries and stakeholders
a solution acceptable to the end users

a precise project objective

an explicit research methodology

a clear set of facilitating activities

one or more outputs that are visible and specific

a clearly specified use to which the outputs will be applied

identified project milestones and a monitoring and evaluation process
a time frame or schedule of activities

a budget

Problem definition is backed by a thorough review of literature and existing
research results. It may also be addressed using a SWOT (strengths, weak-
nesses, opportunities, and threats ) analysis or constraints analysis.

Context

Agricultural research projects are planned within a very specific institutional
context. This context may include factors such as national and international eco-
nomic changes, new policy regimes, declining amounts of research funding

Table 2. Milestones in research project planning

Milestone 1 Milestone 2 Milestone 3 Milestone 4 Milestone 5
Identification and Delivery and Delivery and Obtainment of Procurement of
confirmation of acceptance of acceptance of project approval  project funding

project idea project profile project proposal




Research Project Planning 123

from government, the obligation to bid competitively for research funds, and an
increasing role of the private sector. Structural changes within the research or-
ganization itself may also have been made to match changes in its environment,
national role, goals, strategies, technologies, and the evolving skills of its
personnel.

Research project planning is one mechanism for coordinating research efforts
while structural and other changes are being experienced within and around the
organization. Concrete steps towards standardizing the research planning pro-
cess helps to ensure that as research activities become more diversified and
complex, a necessary level of coordination and control is maintained.

A collaboratively designed standardized process for research project plan-
ning within any organization ensures that proposals are developed in a form
optimal for that organization. Appropriate, standardized proposals and accom-
panying processes for reviewing them at various critical stages énsure that
projects closely match the organization’s goals, environment, technology, pro-
fessional expertise, and strategy. Rational project planning also encourages es-
tablishment of linkages with relevant beneficiaries and stakeholders to ensure
maximum research relevance and cost-effectiveness.

Together, the process, content, and context of agricultural research project
planning constitute the initial phase of the research project management cycle.
Table 3 illustrates the key documents and collaboration required for research
project planning.

Relevance for agricultural research

Sound research project planning is key to transforming a “problem” situation
into a “satisfactory” one. The process of project planning is designed to provide
the best solution to a significant problem facing a national agricultural research
organization and its clients and to facilitate the adoption and effective use, mon-
itoring, and evaluation of that solution.

The process of research project planning described here is a strategic, partici-
patory approach, sensitive to the organizational context, as well as the social and
economic environments, to satisfy the broader range of local, national, and re-
gional stakeholders, including producers and government. Effective agricul-
tural research project planning also ensures a strong element of competitiveness
in the organization to maximize the likelihood of capturing funds and challenge
to researchers.

Examples

Chile’s national agricultural research institute “INIA” is responding to changes
in its external environment. By means of a rational, comprehensive, and incre-
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Table 3. Research Project Planning: Key Documents and Level of
Collaboration and Approval Required

. Project Idea Document

Project Profile Document

Project Proposal Document

' Level of 1. intended user Level of 1. intended user Level of 1. intended user
: collaboration | 2. research peers collaboration | 2. head of collaboration | 2. institutional
/ approval 3. head of / approval department / approval research
department 3. director of committee
research
Title Title Title
Type of project Type of project Type of project

Area of project

Area of project

Area of project

Scope of project

Scope of project

Scope of project

Location
— of project operations
- of project impacts

Location
— of project operations
- of project impacts

Summary

Current state of research

Objectives Objectives Objectives
- general - general - general
— specific - specific - specific

Rationale Rationale Rationale

- problem situation
— resolved situation

— problem situation
— resolved situation

Methodology

— transfer mechanisms

— critical elements of the
research methodology

Potential research team

Potential research team
- participating departments
— disciplines required

Disciplines required

Products anticipated (associate
each with a specific objective)
- scientific/technical
— economic
~ socioeconomic

Duration of project

Duration of project

Duration of project
Provision for monitoring and
evaluation
- context
— inputs (physical, human,
financial)
— processes
- products
— impacts {(economic, social,
scientific)

Resources required
— material
— human

Resources required
— material
— human

 Total budget

Total budget

Total budget

Potential sources of funding

Funding source for submission i
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mental approach to research project planning, INIA has addressed challenges
including changes in national and international economies, new strategies
employed in international competitive marketing of agricultural commodities,
changes in national patterns of consumption and demand, growth of agro-
industry, increasing appreciation of the heterogeneity of Chile’s agroecological
reality, the need to replace imports with local production, and the critical dol-
lar-value earning capacity of Chile’s agricultural exports.

Atthe same time, by effecting internal changes in operating procedures, INIA
has brought its mission in line with national economic and food-security
requirements. Redesigning its organizational structure to fit its changing cir-
cumstances, the institute has decentralized substantial budgetary authority to its
12 experiment stations and eight regional research centers, enabling them to
respond effectively and efficiently to the wide range of location-specific re-
quirements in the country. INIA’s revenues have evolved from almost total de-
pendency on the agricultural ministry to more widely diversified sources of
funding. These include national competitive research funds, regional develop-
ment funds, and contract funding from agroindustry.

These dramatic changes have challenged INIA to ensure regional relevance
while preserving a broader, national vision. New coordinating mechanisms
were needed to guarantee unity of purpose. The core strategy adopted to enable
management and research personnel to cope effectively with increasing uncer-
tainty, as well as decentralization, has been to increase capacity to generate,
share, and process relevant information at all levels of the organization.

Further, the “research and development project” was identified as the unit of
management. A project-planning mechanism was created to promote standard-
ization of information in the absence of direct central supervision and in ac-
knowledgment of the impracticality of informal communication in such a large
and agroecologically diverse country.

Regional centers use the standardized research planning process to develop
projects in response to local needs within the goals of their regional strategic
plan. The regional plans were developed to ensure congruity with INIA’s over-
all strategic plan. A national review committee on which central management
and all regional research directors are represented reviews all project profiles
(the earliest stage of the project plan). This review task is simplified by a stan-
dard format agreed on by management and research personnel. The national re-
view committee identifies the strengths and weaknesses of each proposal, as
well as real or potential areas of overlap. It suggests where collaboration be-
tween centers might promote economies of scale and eliminate potential dupli-
cation of effort. It further identifies resources, such as research skills, that can be
shared among projects. Finally, the review committee locates appropriate fund-
ing bodies to which specific projects can be addressed to maximize prospects
for funding. After project profiles are modified, if necessary, and approved, a



126 O. Capo, S. Galvez, and R. Mackay

full research proposal is prepared, revised, and submitted for final approval.
Once funding has been secured and a budget allocated, the project starts and is
monitored regularly to ensure its compliance with the plan. Monitoring may
also show that revisions in the plan are needed. Each project is evaluated upon
completion.

INIA’s planning steps and its formal, standardized project planning format
provide information agreed on as essential by management and researchers
alike. The information is aggregated at different levels of management (i.e., at
the levels of the project, program, regional center, and central management at
headquarters). Availability of appropriate information at each level helps ensure
adequate and effective coordination, resulting in improved efficiency of re-
source use and relevance of research projects.
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Chapter 12
Experiment Planning

Jorg Edsen

Experiment planning represents the lowest level of agricultural research
planning. In comparison with higher levels of planning, it places more
emphasis on achieving technical quality in terms of experiment design.
Experiment planning aims to identify the most efficient and effective op-
tion for achieving the research results necessary for developing a re-
quired technology. An important outcome of the experiment planning
cycle is a technically, scientifically, and statistically sound experiment
proposal that details of a prospective course of research. Influential fac-
tors such as natural cycles, financial rules, and higher level program or
project implementation schedules must be considered. A well defined,
standardized process of experiment planning helps ensure the fair and
equal treatment of all research ideas within the organization and eases
communication and coordination of research planning between the orga-
nization’s headquarters and research stations.

What is experiment planning?

Agricultural research is generally organized in a hierarchical structure of deci-
sion-making levels. Directly concerned with conducting research are the levels
of programs, projects, and experiments. Higher levels of decision making in-
clude the levels of organizations, units, or stations (Horton et al. 1993). At the
level of experiments, the actual research work is done, and field trials, studies,
surveys, and other types of investigations are carried out.

During the experiment planning process, the results of project planning (pro-
ject objectives, a broad outline of project activities, priorities) are taken up and
used to develop the details of experiments. These details are described in an ex-
periment proposal that constitutes the first document of a prospective experi-
ment. The experiment proposal reviews experiments done elsewhere on the
same or similar topics, as well as the results obtained elsewhere. Experiment
proposals usually contain a summary description of the experiment, its objec-
tives, rationale and justification, research methodology, budget, specific activi-
ties, resources, and a detailed work plan.

127
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Sound and effective experiments are crucial for any research organizations
that aims to produce new knowledge and high-quality technologies. Whereas
political and policy concerns are important for long-term strategic planning, for
experiment planning technical insights play the prominent role. Experiment
planning is strongly grounded in the theories of “experimental design,” part of
the discipline of biometrics.

Researchers and managers at different levels are the main players in the ex-
periment planning process. Herein, intimate knowledge of the research subject
and of experiment design are combined with an understanding of management
of the experiment planning cycle. Researchers and managers interact in a num-
ber of ways to design experiments and review experiment proposals. Review of
proposals leads on to a decision on whether the experiment is to be undertaken.
Duration of the process, from the first planning initiatives to fund allocation,
varies considerably, depending on the institutional environment and funding
agents’ rules, regulations, and deadlines.

Doing experiment planning

Managing experiments follows a process similar to the research management
approach described by Gapasin (1993). She identifies six steps that, in principle,
can also be applied in managing experiments. Only the first four steps relate to
planning:

1. identify experiment areas and objectives

prepare experiment proposals

review experiment proposals

approve experiments and resource commitments

implement and monitor experiments

evaluate completed experiments and their impact

Sk

The following sections examine the first four of these steps, those related to
planning, defining them more precisely for practical application.

The experiment planning cycle

Figure 1 shows a cyclical sequence of nine events in planning and approving ex-
periments. In this example, the financial year starts in July, with submission of
the budget to government in end December. Note, however, that the planning
cycles of individual research organizations may vary greatly, depending on their
individual environment. Some general factors that influence the planning cycle
are discussed below.

Institutionalizing an experiment planning cycle presupposes that planning
has taken place at the project level. The objectives, broad activities in the parent
project, and priorities among the activities need to be known. If these details are
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9. submission of budget fo government

8. board meeting for approval December

of research budget for

- ™
the organization
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of research

& 1. review of project
planning results:
project objectives,
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experiment objedives
and drafting of
research experiment

outline

6. projec or program
committee for opproval of
research

5. preporation of final

3. prepuration of preliminary
experiment proposal

experiment proposel

4. peer review of experiment proposal

Figure 1. An experiment planning cycle for agricultural research

unavailable, the approach to planning at the project level may first need to be re-
visited and adapted. The principles of project planning are described in Capo et
al. in this volume.

The first event of the experiment planning cycle as shown in figure 1 is a re-
view of the priorities and objectives of the parent project. This results in the defi-
nition of specific objectives of the experiment and the drafting of an outline for
the experiment (step 2). The outline is drawn up by a group of project scientists
or subject-matter specialists.

A comprehensive experiment proposal is then prepared by a designated sci-
entist in consultation with colleagues. A review of experiments done elsewhere
is central to this stage of proposal drafting, to avoid duplication. Preparing an ef-
ficient and effective experiment design is the other key activity in this step (3).
Next, a technical committee of peers or external specialists reviews the proposal
to ensure that it is scientifically and statistically sound and technically feasible
(step 4). Comments and improvements are incorporated into the experiment
proposal by the designated scientist (step 5).

The resulting final version of the experiment proposal is discussed by a pro-
ject or program committee (step 6). This committee reviews all experiments
proposed for the project or program. It decides on resource allocation and on a
schedule of research activities for the coming financial year. Budgets and indi-
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vidual work plans for experiments are merged into one document describing the
project or program activities and resource requirements for the next financial
year. The document may be discussed in higher level approval committees, for
example, an organizational approval committee (step 7) or a senior management
approval committee (step 8). Finally the budget of approved research experi-
ments is included in the organization’s total annual budget. This budget will
eventually be submitted to the government and for inclusion in the national bud-
get for the coming financial year (step 9).

Factors influencing the experiment planning cycle

As the experiment planning cycle described here is not universally applicable,

the experiment planning process, specifically the timing and type of events,

must be adapted to the individual situation of the research organization. In doing

so, factors that influence or are closely linked to the research planning process

need to be taken into account. A few examples can be mentioned that are partic-

ularly relevant to agricultural research:

1. natural cycles, like the cropping cycle or other seasonal cycles

2. financial rules and regulations of the agencies that fund research, for exam-
ple, begin and end of the financial year, deadlines for budget submission,
disbursement schedules

3. implementation and conduct of research planning at higher levels, for ex-
ample, at the program and project levels

Some or all of these factors will influence the research planning process. Re-
searchers and managers have to be aware of these factors and adjust the plan-
ning processes in their organizations accordingly.

Natural cycles. Agricultural research deals with natural processes, which are ei-
ther the subject of the research or which exert great influence on the actual im-
plementation of the research. Such natural processes may repeat themselves
annually or in specific natural cycles. The best known cycle is the annual crop-
ping cycle, which depends on rainfall patterns. Other cycles include annual mi-
gration patterns of livestock, wildlife, and fish and recurrent pest and disease
calamities for livestock and crops. In many cases, natural phenomena determine
the timing of research implementation. For example, most cropping experi-
ments must commence at the start of the rainy season. Other agricultural re-
search activities, including laboratory experiments and social studies, may
depend to a lesser extent on these natural phenomena.

Consequently, the best time for experiment planning may be four to six
months before implementation of the experiment is expected to begin. Unfortu-
nately, the regime of natural cycles often cannot be fully considered in experi-
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ment planning, due to other factors that influence implementation to an even
greater extent, such as financial rules and regulations.

Financial rules and regulations. In the day-to-day management of a research
organization, it is unfeasible to set up an individual planning schedule for each
research activity. Detailed planning of research is therefore often done in a com-
bined effort by researchers and managers at one specific time of the year. This
“research planning season” depends on the financial year and the financial rules
and regulations set by the agencies that fund research (ministry of agriculture,
other ministries, private organizations, donors). Financial rules regulate when
budgets must be submitted and when disbursements are made. Subsequently,
the research planning process has to be adjusted in such a way that the specific
deadlines can be met. This may mean that some research activities need to be
planned well ahead of their actual implementation.

Higher level planning. Although it may not always be done in practice, effective
program and project planning is a prerequisite for planning experiments that fit
into a coherent research portfolio (see also Collion and Capo et al., this volume).
The work plan, the outputs, and the objectives of the experiments have to fit log-
ically into the project and program structure of the organization. Also, the bud-
get for the experiment portfolio has to match the resources available for the
respective projects and programs.

To allow for a logical build up of the research agenda, the timing of planning
events for program, project, and experiments needs to be coordinated. The best
scenario, which cannot always be adhered to, would be to conduct program
planning first, then project planning, and finally experiment planning. However,
only experiment planning is conducted annually. As a rule, project planning oc-
curs every three to five years and program planning every 10-15 years. Adjust-
ments may be made at all levels when necessary, provided they are coordinated
with the respective higher or lower levels.

The factors discussed above are related; each may influence the experiment
planning cycles of a particular research organizations to varying degrees. The
factors’ potential impact, therefore, has to be assessed in the environment of the
research organization and in relation to the other factors. Researchers and re-
search managers need to be highly flexible in designing and applying the experi-
ment planning cycle.

Relevance for agricultural research

The main outcomes of the experiment planning process are technically and scien-
tifically sound experiment proposals. The subject of the experiments should be
relevant to the beneficiaries of research, and the results should contribute to the
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achievement of the objectives of the parent project. Implementing a sequence of
related planning events within the research organization helps strengthen the
planning process and fosters a more coherent overall research agenda. The events
in the process provide a forum for decision making and prepare the ground for
successful implementation of field trials, studies, surveys, and other investiga-
tions. Experiment planning should ensure that experiment proposals have realistic
budgets and annual work plans and that the available resources are efficiently
allocated.

Some research organizations have no explicit procedure for planning experi-
ments. Guidance for scientists and research managers and supervision of the
process by the planning unit is often difficult due to understaffing, problems in
communication, and limited funds. This often results in a variety of planning
approaches being used in programs and research stations within the same
organization.

Detailed instructions and guidance on how and when to conduct the planning
events help ensure quality, consistency, and timeliness of planning throughout
the research organization. Developing an experiment planning cycle is a first
step towards standardizing experiment planning throughout the research organi-
zation. A clearly defined, standardized process ensures the fair and equal treat-
ment of all ideas and allows improved coordination of research activities
between headquarters and research stations. Beyond establishing a logical se-
quence of planning events and deciding on their timing, other measures can im-
prove experiment planning. Developing standard proposal formats, establishing
common criteria to measure and evaluate proposed research, and giving clear
instructions as to how different planning events should be conducted constitute
valuable accompanying measures. They make experiment planning easier for
scientists and more effective for research managers. Moreover, a well designed
experiment planning process fosters confidence among donors in management
of the research organization and in their efficient and effective use of funds. This
may result in increased funding and deter funding agencies from imposing their
own planning procedures.

Examples

Uganda

Uganda’s National Agricultural Research Organisation (NARO) undertook the
streamlining of experiment planning at its research stations. Several factors
prompted the effort. First, the World Bank, as a major NARO donor, requested
that it to improve research planning. Second, NARO had implemented a man-
agement information system (MIS) that needed to be integrated into planning,
monitoring, and evaluation (PM&E) and thus necessitated a more rational plan-
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ning approach. Last, a research priority-setting exercise that had been under-
taken required follow-up planning actions, in order to harmonize NARO’s
research agenda with its newly established priorities.

NARO applied a learning-by-doing strategy to the challenge of enhancing
planning. Especially challenging was that NARO needed to review and plan its
research agenda at all levels: programs, projects, and experiments. During de-
sign and implementation of the planning process, making a clear distinction be-
tween the different levels and their associated planning tasks proved beneficial.

Kenya

Learning from NARO’s experiences, the Kenya Agricultural Research Institute
(KARI) began to make improvements in their planning by focusing only on the
experiment level of the research hierarchy. Another dimension of difficulty was
added when KARI decided to streamline its monitoring and evaluation of exper-
iments at the same time.

KARI had already made several attempts to institutionalize a standard system
for monitoring and evaluation throughout the institute. While the procedures
were known in theory, apart from some common features and events, research
monitoring and evaluation was conducted in a variety of ways in KARI’s differ-
ent programs and centers. This prompted donors to impose their own PM&E
procedures. Furthermore, although KARI had implemented an MIS, the variety
of PM&E approaches used made the full implementation of the system impossi-
ble. The unit responsible for the MIS eventually took the lead in standardizing
PM&E for experiments,

In both Uganda and Kenya, the institutes” planning units played key roles in
the process (in NARO the Monitoring, Evaluation and Planning Unit and in
KARI the Socio-economics Unit). At the time of this writing, NARO continues
to consolidate its planning and has started streamlining monitoring and evalua-
tion. KARI has initiated an organization-wide process for streamlining PM&E.
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Chapter 13
Planning Financing and Investment

Gary Alex and Derek Byerlee

Financial planning for research organizations aims to reconcile the level
of research activity with the likely availability of funds. Financial planning
requires strategies for identifying and developing alternative sources of
Sfunding, using and allocating funds in the most efficient manner possible;
and adjusting program and organization size to the projected funding
base. Financial planning requires short-term planning through the annual
budget cycle, as well as long-term strategic financial planning, although
the latter often receives less attention.

What is financial planning?

The approach to financial planning for agricultural research differs according to
the level at which it is conducted. At the broadest level — that of the national ag-
ricultural research system — financial planning involves formulating national
policy for agricultural research funding. This requires responses to questions
such as “What level of public funding should be allocated to research?” “What
mechanisms should be used to allocate these funds?”” And, “What are the priori-
ties?”” Further, means should be established for encouraging private funding of
research. At the level of a given research organization, whether it be a national
research organization, a university, or a commodity research organization, fi-
nancial planning is similar to that done in a commercial firm, requiring that pro-
jected income be balanced with projected financial needs for a specific planning
cycle. This chapter focuses on financial planning at the research organization
level, emphasizing the medium term of three to five years.

Financial planning has two principal dimensions: planning expenses and
planning how to develop and diversify funding. In the past, when most funding
for (public) research came from one source (a ministry or treasury), attention to
the former was often adequate, and financial planning with emphasis on person-
nel and operational costs and investments sufficed. Now, however, the latter di-
mension of planning is growing in importance. This requires assessments of the
types of funding sources that could be developed, as well as changes in the way
that expenses are planned.
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An organization’s financial plan is summarized in a budget which details the
resources allotted to each research program and to maintaining future research
capacities, Typically extensive analysis and numerous supporting documents
are required to substantiate the budget tables. Preparing financial plans is
becoming the major task of research managers, requiring allocation of consider-
able management time for raising funds, defending budgets, allocating re-
sources, and planning expenditures.

Sound financial planning is critical to a research organization’s success. The
financial plan is the basis on which strategies and programs are implemented.
Without a sound financial plan, an organization is unlikely to be able to obtain
financing for its programs or use resources efficiently to accomplish strategic
objectives. The financial plan is also an essential part of an organization’s strate-
gic plan. Without a realistic projection of funding availability and allocation, a
strategic plan may be only a wish list. Financial planning must consider both
short-term, annual budgets and long-term budget projections.

Short-term financial planning is accomplished through an efficient budget
cycle. This cycle provides guidance to program managers in their preparation of
budgets that allow for efficient implementation of annual work plans. Since sub-
stantial funding usually comes from government sources, the organization’s
budget cycle is typically linked with the national budget process. Preparation of
annual budgets requires projections to be made of annual operating costs and re-
sources to be allocated between operating costs and long-term capacity building
and maintenance. Decisions on resource allocation call for a long-term perspec-
tive and understanding of strategic plans and financial prospects. Unfortunately,
short-term financial pressures often prevent research administrators from focus-
ing on the strategic financial planning needed for the long-term development
and productivity of an organization.

Most public research organizations are dependent on annual government
budget allocations and may not even have budget projections for more than a
year or two. Acquiescing to such a system is short sighted, however, and likely
to limit the organization’s future potential. Whether formal or informal, a re-
search organization should have a five- to 10-year projection of funding require-
ments and sources of finance. Such a perspective enables managers to be more
proactive in developing alternative sources of funding, ensuring development
and maintenance of human and physical resources, and reconciling program
size to expected resource availability.

Doing financial planning

At the strategic level, a research organization’s long-range financial plan must
be developed within the context of an overall strategic plan. This is, by neces-
sity, an iterative process. A draft of the organization’s vision and strategic plan
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should come first and then be subjected to the rigor of a realistic assessment of
likely availability of funding from different sources. Generally, this will leave a
financing gap, which necessitates revisions to the strategic plan, additional ef-
forts to raise funds, or both.

Sources and the level of financing available to a research organization influ-
ence both the research agenda and the scale of the strategic plan. If, for example,
a substantial share of the budget comes from environmental groups or a com-
modity group, the strategic plan and research agenda will have to be seen as re-
sponsive to the needs of that group. On the other hand, a research organization
should not allow an individual source of funds to hijack the organization’s
agenda so that, for example, research on commercial crops crowds out research
on subsistence food crops.

In practice, financial planning must start from the organization’s current bud-
get. Unless there are special circumstances such as the start or completion of a
large project, rapid changes in a budget are unlikely, especially when funds
come from government sources. When current funding and resource needs dif-
fer greatly (as they often do!), management is faced with an important fund-
raising agenda.

The annual budget cycle draws longer term financial plans into the reality of
the organization’s annual budget (see Bruneau, this volume). The budget cycle
may need to begin as early as 18 months prior to the start of a fiscal year with a
request from the budget office to research program leaders and other operating
units for projections of funding needs in the following year. Research program
leaders should be provided with “high,” “expected,” and “low” budget enve-
lopes and asked to prioritize activities within these scenarios. Projections from
operating units are consolidated, rationalized, and returned to the programs for
further comment or justification. Several iterations are usually required to
finalize a budget for presentation to the organization’s board or other funding
authorities. Good financial management requires the budget cycle be linked to
organizational monitoring and evaluation practices. This enables funds to be al-
located based on performance and productive programs rewarded.

Developing and diversifying funding sources

Identifying and evaluating potential sources of funding is the first step in devel-
oping and diversifying funding sources. Although government budgets are —
and will likely remain — the principal source of funding for most agricultural re-
search, public research organizations are well advised to make efforts to diver-
sify sources of funding, in order to increase both the level and stability of
funding and to intensify relations between research programs and clients.
Increasingly, funding can be divided into “core” funding and “project” funds,
with the latter resources earmarked for specific activities. Core funding is vital
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for an organization to maintain its strategic focus. Project funding, although it
may contribute to implementation of the organization’s strategy, is less flexible
and often less closely targeted to the organization’s explicit goals and objec-
tives. If project funding exceeds about 35% of an organization’s operating bud-
get, the organization may be unable to maintain its independence and strategic
focus.

Some major funding sources for consideration are government block grants,
competitive contracts or grants, joint ventures and other private-sector collabo-
ration, commercialization of products or services, farmer funding, endowments,
and donors and development banks.

Government block grants generally provide core funding for research organi-
zations, allowing them to focus on their strategic agenda of “public good” tech-
nology development. Safeguarding this funding requires vigilant attention to
public relations and public awareness, effective service to clients, maintenance
of political support for research, and establishment of and delivery on perfor-
mance contracts. Indeed, skills in these areas should be a major criterion for se-
lection of top research managers.

Competitive research contracts or grants from government or nongovern-
mental sources can add substantially to operating funds. Research staff need in-
centives to compete for these additional funds, as well as training in research
proposal formulation. However, care should be taken to ensure that competitive
funding does not divert the organization from its core research agenda, that
quality products and services continue to be delivered on schedule, and — as far
as possible — that competitive funding also covers related overhead costs for the
organization.

Joint public-private ventures and other private-sector collaboration can be or-
ganized in various ways to increase resources available for research and to facil-
itate dissemination of findings. Here again, care is needed so joint projects do
not subsume or appear to subsume the organization’s own core research agenda
of producing public-good technologies.

Commercialization of research products, agricultural products, or nonagricul-
tural goods and services can provide research organizations moderate amounts of
operating funds. However, these financing options frequently sound more attrac-
tive than they really are. Scientists and research organizations are typically poorly
suited for operating commercial enterprises or marketing new technologies.
When they do attempt to commercialize research products, such as new varieties,
genomes, and machinery, they require qualified commercial expertise and legal
advice, which can bring considerable costs.

Farmer funding, usually through broad-based farmers’ organizations or lev-
ies, can provide a relatively stable source of financing for research on commer-
cial crops (although this funding does fluctuate with prices and production).
Producers should have substantial ownership and say over the use of funds gen-
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erated from levies and such funds should not be earmarked exclusively for re-
search in a public research organization.

Endowments are rare but an ideal source of stable funding for research — es-
pecially for long-term research activities. Their main drawback is that they are
difficult to establish and, if large, can make an organization so financially inde-
pendent that it ignores client needs.

Donors and development banks generally provide funding on a time-bound,
project basis and are important sources for large investments in physical facili-
ties and human resource development. Funding from these sources can often be
obtained only with approval of the country’s ministry of finance. If used to
cover recurrent costs or research program expansion, donor funding may lead to
serious financial difficulties when the supported project ends. It is imperative
that financial planning look beyond the termination date of any donor-funded
effort and develop a strategy for sustainable financing. As with private-sector
funding, donor financing can distort an organization’s research agenda, shifting
it toward donor priorities.

Planning efficient use of funding

Along with defining funding sources and levels, financial planning must also
ensure efficient use of resources. This involves a number of strategic choices
among different categories of expenditures.

Research program costs versus overhead costs are a problem for organiza-
tions that have expanded and then faced budget reductions. Costs of administra-
tion, maintaining offices and laboratories, and operating research stations may
leave little budget for real research. Overhead costs above 30% of the total bud-
get suggest the need to review ways to improve efficiency.

Salaries versus operating costs may provide the clearest evidence of an im-
balance in an organization’s budget, as salaries take the first claim on resources.
If salary costs exceed 75% of a research organization’s budget, it is likely that
scientists lack sufficient operating funds. A related issue is whether salary levels
are adequate (competitive) to retain top scientists. These two issues often con-
flict, however, with total salary costs too high and individual salaries too low.

Recurrent costs versus investments represent a trade-off that can be ignored in
an annual budget but not in the long term. Recurrent costs to run an organization
and its programs are an obvious priority, but administrators that focus only on
these short-term problems lose sight of the investment costs that are essential for
maintaining or expanding an organization’s capacity for future research. Invest-
ment costs are “lumpy,” requiring large expenditures at irregular intervals.-Key
investments are in buildings, equipment, roads, irrigation and drainage, and staff
training. Research managers might ignore these investments, since they may be
included in donor-funded projects that are “out of the hands” of organization ad-
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ministrators. In analyzing investment budgets, financial planning might start with
an estimate of the organization’s total investment in buildings, equipment, and
human capacity, as well as the annual depreciation of these assets. Though gov-
emments do not depreciate assets on an accounting basis, this concept is still valid
and, if annual investment budgets do not match or exceed the rate of depreciation,
the organization is essentially decapitalizing and cannot be expected to maintain
its productivity into the future.

Strict controls must be balanced with flexible financial procedures. Controls
are essential to safeguard resources and reputation, but efficient execution of re-
search often requires a fair degree of flexibility in financial management. Agri-
cultural and natural resource research tends to be time sensitive, because of
planting and harvesting seasons, and long term, because of growing cycles or
the need for multi-year trials. If funds for trials are unavailable when they are
needed, both time and sunk costs are lost. Researchers, too, need some flexibil-
ity in managing budgets to accommodate unforeseen costs and to ensure that
funds are available on time. This may require effective forward planning, au-
thority for program managers to borrow funds, authority to switch line items,
and the maintenance of an emergency account.

Block grants versus competitive funding may be a strategic choice for large
organizations with numerous programs and projects. Allocation of budgets to
research units for their use on a program basis is straightforward and minimizes
transaction costs. On the other hand, introducing a competitive system for allo-
cating a portion of the organization’s funds may stimulate innovation, reward
productive researchers, and help shift the focus of work in desired directions.

Outsourcing versus in-house service provision is an important, though politi-
cally difficult, decision for strategic financial planning. Research organizations
may be able to contract services (e.g., farm operations, survey work, publica-
tions, janitorial services, laboratory analyses) more cheaply than they can pro-
vide themn in house. Furthermore, some research may be executed more cheaply
and effectively by outside contractors, especially if such contractors are farm-
ers’ organizations or other technology users. This strategy can be extended by
using a competitive grant or contract system to implement a portion of the orga-
nization’s research agenda. If appropriate research capacity and complementary
skills exist in universities or elsewhere, it makes little sense for an organization
to carry out the work itself at higher cost.

Balancing funding and program requirements

After evaluating and maximizing fund-raising and ensuring efficient use of
funds, financial planning faces the difficult task of reconciling resource avail-
ability with the organization’s needs. Rarely will available funds exceed pro-
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gram needs, so balancing financing with the organization’s research strategies
and agendas usually leads managers to a number of options.

The first and most palatable option is fund-raising to cover shortfalls in fi-
nancing, although this may not be the best alternative if it yields only a tempo-
rary fix or if it diverts the organization from its strategic plan. Concerted effort
by the organization to market its capacities and achievements is essential in rais-
ing funds. A research organization that can demonstrate it is efficient, produc-
tive, and responsive to stakeholder needs will usually have little difficulty in
funding priority programs.

Consolidation of research infrastructure is a second option, and one that can
generate substantial cost savings. Most large research organizations control
lands scattered across many research stations and substations several times the
size required to carry out the planned research program. These properties may
be costly to operate, lack critical mass of scientific staff, and be of little rele-
vance to the main research agenda. Closing such stations, selling some facilities
or turning them over to other agencies, moving research to farmers’ fields and
organizations, and developing collaborative arrangements with organizations
such as universities may substantially reduce overhead costs with relatively lit-
tle impact on programs. This may, however, risk significant political costs and
opposition, including resistance from staff affected by the consolidation.

Eliminating low-priority or unproductive programs is an essential part of fi-
nancial planning. Funding a few programs adequately is always preferable to
spreading resources too thinly over many programs. It is usually easier to redi-
rect operating costs to priority programs than to reassign staff who may have to
be retrained or terminated.

Rightsizing staffing levels is perhaps the most painful means of adjusting the
organization size to fit available funding, but is often necessary. This requires
attention to the numbers of scientists that can be adequately supported over the
long term, ratios of technical support staff to scientists, and numbers of adminis-
trative staff. Effective personnel systems for annual performance reviews are
essential for identifying unproductive staff. Also, the rapid spread of informa-
tion technology now offers ways of reducing numbers of administrative staff.

Finally, efficient financial systems are essential to good financial planning
and to balancing resources and program. Budgets and accounting systems
should provide timely financial reports that reflect plans and expenditures by
program and project, by scientist, and by category of expenditure. Other man-
agement information systems can be developed to track the performance and
impact of research, serving as a basis for evaluating efficiency and planning fu-
ture financing. ‘
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Relevance for agricultural research

Financial planning is an essential element of a research organization’s strategic
plan. However, in practice, many such organizations live with a high degree of
uncertainty with regard to funding. Government policies and budgets may
change with new economic conditions, governments, or government ministers.
A long-term financial plan helps an organization to recognize potential prob-
lems early and take actions to ameliorate financial problems. Well managed or-
ganizations are better able to maintain their funding base than poorly managed
ones.

Having a financial plan also aids fund-raising. Stakeholders can be presented
with a comprehensive picture of the organization’s needs and plans for sustain-
able financing and details of what their financing will buy. Adequate plans may
also help fund-raisers match sources of financing with particular needs. For ex-
ample, a donor might be approached to fund lumpy investment costs or a farm-
ers’ organization might be asked to fund certain operating costs.

Finally, the discipline of long-term financial planning helps managers look
beyond the current financial situation, which may in fact be an aberration be-
cause of the organization being flush with donor funds or starved due to struc-
tural adjustment. A long-term perspective provides a more accurate picture of
the organization’s real financial health. Regrettably, it often must lead to hard
decisions on balancing resources and programs.

Examples

Few research organizations undertake long-term financial planning; so there are
few documented examples of good practice. However, many public-sector re-
search organizations have employed various financial instruments to meet me-
dium-term goals of research execution.

Brazil

The national agricultural research corporation of Brazil, “Embrapa,” has been rel-
atively successful in maintaining stable financing. Embrapa has developed an ad-
mirable record of research achievements and efficient management that has
engendered confidence in its ability to effectively utilize the funds that it raises.
To support performance and quality-oriented research management, Embrapa
developed a evaluation system that includes client feedback for its different re-
search centers. Evaluation results are used as one consideration in allocating fund-
ing to its organizations and programs. Based on solid research results and keen
public awareness, Embrapa has been able to foster broad political support for ag-
ricultural research among urban consumers. In part, this was accomplished by a
very effective advertising campaign on television that helped stakeholders to see
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and appreciate Embrapa’s impact. Embrapa managers have also maintained ef-
fective communication with the finance ministry on the payoffs to investment in
agricultural research and the public-good nature of much of the work it carries
out. Although Embrapa receives most of its funds as block grants, it recently
sought to diversify funding by seeking new partners in the private sector and in-
troducing competitive funding for selected programs to encourage linkages with
other public, nongovernmental, and private organizations.

Australia

Since 1985, Australia has sought to expand farmer financing for agricultural re-
search and increase efficiency in use of research funding. The government es-
tablished 16 research and development corporations (RDCs), most with a
commodity focus. The government cofinances research in these corporations by
matching funds provided by farmers and industry up to 0.5% of the gross value
of production of the commodity. The research corporations, which account for
approximately 30% of Australia’s agricultural research investment and a much
higher share of operating costs, contract out all of their research, most of it
through competitive bidding. The administrative costs of running the corpora-
tions has been kept to less than 5% of total research funds.

China

Commercial operations rarely provide a reliable or optimal source of funding
for public research organizations. Yet economic reforms in China led the gov-
ernment to encourage research organizations to generate their own funding. In
response, organizations started a wide range of income-generating activities:
agricultural production, research-related endeavors, and even non-agricultural
occupations. Unfortunately, government financing tended to be reduced in pro-
portion to the resources generated by these commercial operations. After con-
sidering the cost of the commercial operations, the net income generated for
agricultural research in most cases appears to have been negative.

Recommended reading

Tabor, S., W. Janssen, and H. Bruneau. 1997. Financing Agricultural Research: A
Sourcebook. The Hague: International Service for National Agricultural Research.
This book provides in-depth coverage of the topics touched on here, including chap-
ters on capital investment, operating costs, donor assistance, private funding, and
financial systems.

Beynon, J. et. al. 1998. Financing the Future: Options for Agricultural Research and
Extension in Sub-Saharan Africa. Oxford: Oxford Policy Management.

A good overview of issues in funding research, including case studies of experiences
in Kenya and Zimbabwe.
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Alston, J. M., P. G. Pardey, and V. K. Smith (eds.). forthcoming. Paying for Agricul-
tural Productivity. Baltimore: Johns Hopkins University Press.
An in-depth treatment of financing principles for agricultural research with case
studies from a number of countries.



Chapter 14
Planning Training
Edwin Brush

Training planning is the process of designating what knowledge, skills, and
attitudes are to be developed by staff of a research organization. The rele-
vance of training planning is linked to two challenges that agricultural re-
search systems face today. First is the scarce supply of staff suitable for
training in degree programs. Second, and of particular relevance for
nondegree program training, is the need to increase training’s impact on
workplace performance. The planning process outlined here can be used
Jfor both degree and nondegree programs. It has four sequential sets of ac-
tivities: preparing for planning, analyzing training needs, budgeting and
scheduling training programs, and following up on the training plan.

What is planning training?

Although the definition of “training” varies among organizations, this chapter
takes it to mean the purposeful development of employees’ knowledge, skills, and
attitudes (KSAs) so these can be applied in current or future jobs (Abe 1990, Pat-
rick 1992). Training planning is the process of stipulating which KSAs to develop
under the auspices of an organization and how such development should take
place. Purposeful development can be more or less formal, ranging, for example,
from classroom instruction to coaching during certain job assignments (Brush
1993). Here we concentrate on the more formal sense, that is, activities involving
explicit instruction. Agricultural research organizations generally use two types
of formal training. One is degree training, which involves comprehensive intel-
lectual growth over a long term (measured in months or years), typically through
accredited programs resulting in, for example, a degree or diploma. The other is
nondegree training, that is, short-term development (usually measured in days or
weeks) of particular KSAs needed to perform a job or function. The various pro-
grams that make up this type of training are usually unaccredited (e.g., short
courses, workshops, and on-the-job training).

Training planning in an agricultural research organization, then, is the pro-
cess of choosing goals for degree and nondegree training and specifying what,
when, where, and how training programs should be undertaken by which staff.
Its purpose is to provide targets for investments in human resource development
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during a specific period. Planning can make long-range, strategic projections
encompassing many training programs over several years; or it can be more op-
erational, covering training in a single year or a single training program (see also
Wentling 1993). The focus here is on long-range planning. Given the long-term
nature of many degree programs (a PhD may take four to five years to com-
plete), training plans are often obliged to predict KSA needs as far as five years
in the future.

Doing training planning

Specifying KSAs to purposefully develop in an organization is a complex chal-
lenge for which there is no single commonly accepted “correct” approach. Here,
we discuss four sequential sets of activities in training planning: preparing for
planning, analyzing training needs, budgeting and scheduling training pro-
grams, and following up on the training plan (Abe 1990). Rather than prescribe
activities, we suggest options for agricultural research organizations to consider
in light of their local situation. Organizations are encouraged to modify activi-
ties discussed here to better fit their own context.

The first set of activities involves preparing for the planning process. An ini-
tial step is to determine the range of the plan (three to five years is typical) and
whether such planning should be a regular or occasional exercise. An ongoing
planning effort in which training goals, schedules, and budgets are updated dur-
ing the planning period, may be required if significant investments are being
made in training. The staff time needed for recurrent planning exercises will be
justified in such cases. Moreover, repetition can improve the effectiveness and
efficiency of planning.

Assigning responsibility for leading the process is a crucial initial step. Some
research organizations have a training officer who can take charge; in others the
head of the personnel department can lead. This manager will need to determine
what level of participation is desired and feasible in the planning process. Partici-
pation may be limited to a top-level task force of managers who provide input
from an organization-wide perspective on, among other things, research strategies
and priorities, performance targets, and technological changes that influence the
KSAs needed. An alternative is to broaden participation to include scientists and
support staff. Expanded participation may contribute more to fine-tuning the anal-
ysis of training needs than to budgeting and scheduling. An advantage of limiting
participation may be reduced resource requirements (i.e., less time and money).
An advantage of expanded participation may be access to a wide body of
information.

The second set of activities comprises the analysis of training needs — identi-
fication of KSAs presently or expected to be deficient in the organization. It in-
cludes designing analytic procedures, collecting information, and carrying out
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the analysis (Salem 1986). An initial step is to select questions about the organi-

zation being analyzed. Among others, questions in five sequential categories are

usually examined (Laird 1985):

1. What are the KSAs in the current organization according to program, func-
tion, level, discipline, and qualification of existing staff?

2. What changes are anticipated and what KSAs will be required at the end of
the planning period (e.g., retirements, changes in the research strategy or
staffing plans, KSAs linked with desired improvements in performance of
individuals, programs, functions, or the organization)?

3.  What is the gap between the current supply of KSAs and future demands?
Which gaps are most critical? What are constraints to applying KSAs to im-
prove performance at different levels of the organization?

4. Which of the critical gaps, if any, can be filled by non-training solutions (e.g.,
relocating staff, redesigning jobs, contracting services, improving manage-
ment processes, promulgating guidelines, and enhancing incentives)?

5. Which gaps should be filled by degree and nondegree training programs?
How many staff from which areas should be trained in which KSAs at
which level? Which training programs should be given priority? How can
the success of gap-filling be monitored?

The next activity in this set is to identify staff and documents to help answer
the questions posed above. Staff sources may include supervisors and others. In
small research organizations all staff may be asked for information; in a large
agricultural research institute, sampling procedures may be necessary (stratified
samples are often used to account for staff differences according to, among oth-
ers, position, education, and gender). Documents may include reports from a
management information system, the organization’s strategy, research priorities
and plans, staffing plans and policies (relating to positions in various units and
the capacity to provide staff to fill those positions), the training policy, analyses
of jobs and organizational constraints, and staff performance evaluations. Not
all sources will be available when planning is initiated. While others are useful,
the most crucial sources are managers’ input, the organization’s strategy, and re-
search priorities. Once available sources are identified, they are tapped for infor-
mation on selected questions through surveys, interviews, group sessions,
workshops, search and retrieval of documents, and so forth. Collected informa-
tion is then analyzed to formulate answers as to which degree and nondegree
programs to implement.

The third set of activities involves budgeting and scheduling programs to fill
the needs identified through the previous analysis. An essential input is budget
information from funding sources for training. This may concern national grant
schemes, bilateral programs (also exchange programs) or multilateral programs.
Budget information is used to specify the funding source and to estimate re-
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search needs for each program. Estimates are based on cost standards, for exam-
ple, per-year costs for degree programs and per-participant costs for short
courses. Typically, the output is a plan that shows training programs to under-
take annually during the planning period. This plan lists training by topic for
specific staff on a year-by-year basis. Probable locations for degree programs
(whether national or foreign) and nondegree programs (whether internal or ex-
ternal) are located based on the research organization’s experience and donor
requirements.

The fourth set of activities involves following up the training plan. Follow-up
includes operational planning for specific programs to be undertaken during the
year (Wentling 1993) and the monitoring and evaluation of programs already
implemented (Mabeza 1993). Decisions by managers and donors to release staff
and funds for training are based, in part, on training plans; however, regular re-
ports on training activities and impact help maintain management and donor
commitment. This leads to a need for regular reporting on programs that have
been implemented. It also provides opportunities to bring the plan up to date.
One strategy is to use the rolling-plan approach, which combines regular moni-
toring of training events with an annual review of needs and updating of the
plan. An annual review and plan update may require less effort for data collec-
tion, analysis, and preparation than was required in the initial year of the plan-
ning period.

Relevance for agricultural research

Traditionally, training has been an important means to strengthen agricultural
research capacity and a prominent feature in many multilateral and bilateral pro-
jects. However, today, continued investment in training is being challenged on
two fronts. First, research organizations face an era of fiscal austerity, which
makes it difficult to sustain established patterns of training. On the second front,
training has lost some of its appeal as a means to strengthen research capacity,
since some past training has failed to produce measurable results in terms of im-
proved performance of research organizations. This may be because training
has been poorly planned, or because the staff member trained was not placed in a
position where she or he could enhance performance, or because evaluations of
training impact were scanty or lacking. The principal relevance of training plan-
ning is to enable research organizations and donors to face these challenges and
make their investments in training more productive.

The first challenge evolved, in part, from the success of training during the
1970s and 1980s. A priority then was to increase the numbers of national agri-
cultural scientists working in research organizations in developing countries.
The results were impressive: numbers more than doubled between 1971 and
1985. Growth often followed a pattern in which new staff were hired then
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trained in degree programs. In many developing-country agricultural research
organizations today, more than half of the scientists hold an advanced degree
(MSc or PhD). In the stark funding scenario of the 1990s, concern shifted from
managing growth to managing austerity. Many agricultural research organiza-
tions were unable to hire staff even to replace departing scientists. Low growth,
coupled with an already highly trained staff complement, have reduced the sup-
ply of staff for degree training (Brush 1993).

Nonetheless, training needs persist — alongside the need for financial support
from donors for degree training. Demand for KSAs encompasses new disci-
plines such as biotechnology and natural resource management, as well as ex-
pansions in traditional research programs. Given the scarce supply of staff for
degree programs, training planning is particularly relevant to help ensure that
investments in training effectively match the scarce supply of staff with re-
search priorities. Planning helps research organizations contend better with hu-
man resource constraints. [t enables them to manage training from a strategic,
organization-wide perspective, rather than from more limited perspectives such
as those of single programs or functions.

The second challenge for planning involves the failure of training to ade-
quately demonstrate an impact on performance, especially at the level of the or-
ganization, for example, on a research program or organizational unit (Mabeza
1993). This challenge is particularly important for nondegree training. Many
factors contribute, including, among others, attrition and transfer of trained
staff, lack of institutional support for implementing lessons learned in training,
insufficient fit between training and institutional objectives, and financial con-
straints (e.g., poor incentives and inadequate operating funds). Certainly, train-
ing has provided significant benefits to individuals, giving them, in addition to
enhanced KSAs, qualifications for promotion, financial gains from travel, and
valued personal and professional contacts. The challenge is to shift the benefits
from the individual to the organizational level. This challenge is related to the
challenge on the first front: when staff for degree training is scarce, appeals may
be made to redirect funds from degree to nondegree training. To answer this
call, the impact of degree training must be demonstrated beyond the individual
level so that such investments are sustained.

Planning increases the probability that training investments will result in im-
proved performance at the organizational and individual levels. Results can be
expected most where training is planned explicitly to change organizational be-
havior. For example, the planning process might
m identify the functions in which training can most effective, since constraints

have been recognized and can be removed
m show that a certain management procedure should be designed and approved

by the organization prior to training in this procedure
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m specify that training for staff in a particular unit should go ahead because su-
pervisors in that unit have agreed to encourage their staff to apply KSAs
learned in training

m settle on procedures for selecting staff for training and for following up after-
wards in order to enhance opportunities for institutional development

Ways to shift training benefits to the organizational level need to be ad-
dressed in operational planning of individual programs. Moreover, agreement
on how training can best be targeted for organization-wide impact should be es-
tablished during the overall planning process.

Examples

Training planning has been a key aspect in developing agricultural research ca-
pacities for many years, often linked with multilateral and bilateral projects.
ISNAR has collaborated in a number of planning efforts. Two recent examples
illustrate the processes — agricultural research organizations in Kenya and
Bhutan.

Kenya

The Kenya Agricultural Research Institute (KARI) undertook with ISNAR to
develop a five-year “training master plan” for the period 1998-2002. A training
needs assessment was a major input to the plan (ISNAR 1997). An assessment
exercise was carried out through a series of workshops that included of about
15% of KARI’s managers, scientists, and support staff. The exercise identified
and prioritized gaps in technical and management knowledge and skills. These
became the basis for planning nondegree programs. The training master plan in-
cluded the history of training at KARI, staffing and training policies, the plan’s
rationale, and a summary of the training needs assessment results. Degree and
nondegree programs were proposed year by year with staff targets, budget esti-
mates, and donors where known. Finally, guidelines were provided for imple-
menting the plan.

Bhutan

In Bhutan, the national agricultural research system was reorganized in 1992
(ISNAR 1992). A new research strategy and plan for the renewable natural re-
sources sector called for new technical and management KSAs. Staff abilities
were compared with needs for implementing the new strategy. The comparison
revealed gaps that could be filled by training staff and recruiting and training
new staff. Bhutan prepared a five-year plan of top-priority training needs, in-
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cluding degree and nondegree programs. The plan also indicated other needs
that were to be subsequently tackled.
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Part 11l
Agricultural Research Planning as an
Institutional Process

Govert Gijsbers

The nature of the planning process

Traditional models have assumed the planning process to be linear, rational, and
comprehensive. But most practitioners experience planning as more messy, intu-
itive, and patchy than they had initially expected (De Wit and Meyer 1998). To or-
ganize planning effectively, research managers must be aware of the reality of
planning processes, instead of basing their actions on common misconceptions.

First, planning is often thought to consist of a linear sequence of steps: analy-
sis, planning, and implementation. Yet in most cases the process is muddled,
with analysis, planning, and implementation taking place simultaneously. New
plans may be formulated, approved, and perhaps even implemented, while
“old” plans continue operations. Budgets may be cut in response to changes in
the country’s overall fiscal situation, irrespective of what research was planned.
Moreover, funding agencies operate on a variety of planning and funding cy-
cles; research organizations can separate themselves from these only at great
cost. In short, the world does not simply stop for an organization to contemplate
its current situation and formulate its plans for the future (Mintzberg 1994).

Second, most planning processes have both rational and intuitive elements.
Part of the process might rely on quantitative tools and methods: planners de-
velop projections, estimate costs and benefits of different strategies, propose
different funding scenarios, match funding with priorities, and calculate finan-
cial and human resource requirements for various levels of organizational activ-
ity. Intuition is required to define a strategic vision and direction, to judge
opportunities and threats, and to assess and agree on which fields are particu-
larly promising areas of new endeavor.

Third, planning may aim to be comprehensive, covering an entire organiza-
tion. But it normally leads to incremental change and shared learning rather than
a redesign of the organization as a whole. Most organizations are highly com-
plex; it is impossible to revamp them completely without major upheavals.
Change should be conceived as taking place in small steps; testing what is feasi-
ble, overcoming resistance, orienting different departments in the same direc-
tion, and developing shared understanding of problems.
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Organizing implementation-oriented planning

Ultimately, the quality of a research plan depends on the extent to which it is
implemented and, therefore, to the degree that implementation improves the
performance of the organization. A number of factors may contribute to success
in plan implementation.

Actors in the planning process

No planning succeeds without leadership that supports it and gives it legitimacy
(Bryson 1995). Key decision makers must be involved from start to finish.
Someone has to take on the roles of “sponsor” and “champion.” The sponsor
may be an individual such as the director, a committee within the organization,
or an outside body such as a parent organization, and may or may not be the
same unit or person as the process “champion.” A champion is needed to guide
the process, to motivate people, ensure that tasks are completed, meetings held,
feedback obtained, and a plan document delivered. Sponsors provide legiti-
macy, while champions provide energy and commitment to sustain the process.
The champion focuses on facilitating the planning process, having no precon-
ceived ideas about desirable outcomes.

The process champion leads the selection of participants in the planning pro-
cess and assigns responsibilities to internal and external stakeholders. Two cate-
gories of stakeholders are often distinguished. Stakeholders in the wide sense
are those groups that can affect the performance or are affected by the perfor-
mance of the organization. Stakeholders in the narrow sense are identifiable
groups on which the organization depends for its survival. For agricultural
research, the first category includes other research organizations, extension
services, environmental groups, public interest groups, trade associations, gov-
ernment agencies, as well as the stakeholders in the narrow sense, such as em-
ployees, clients, and financiers. Deciding who should be involved in each step
of the process, what the responsibilities of each stakeholder should be, and what
information they should receive and provide are key issues in this respect. The
broader the scope of the planning effort, the larger and more diverse should be
the stakeholder group participating. At the same time, broader participation
adds significantly to the complexity of the planning exercise.

Integration of planning with other functions

Plans can only be implemented when they are embedded in the organizational
processes, functions, and structure. Planning must be integrated with adminis-
trative cycles (financial years and government and funding agency planning
cycles). Awareness and, where possible, synchronization of the different inter-
nal and external planning, political, and administrative cycles are therefore im-
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portant conditions for effective planning and implementation. If the different
cycles are incompatible or cannot be synchronized, the scope for effective plan-
ning is reduced and the organization will need to learn to live with considerable
uncertainty. To deal with uncertainty explicitly in planning and implementation,
some organizations have adopted “rolling plans” that are adjusted periodically,
in the margins or in more fundamental ways, depending on the nature and direc-
tion of internal and external change.

The ability to adjust planning and implementation processes depends on the
availability of information about the continued relevance and feasibility of the
current plan. Internal changes that may invalidate a plan under implementation
include changes in resource availability and in leadership. External changes are
those that affect the stakeholders to such an extent as to necessitate adjustments
within the organization serving them. Examples are research breakthroughs at
other organizations and changes in government policies and extension organiza-
tions. Monitoring and periodic evaluation of the plan and its implementation,
using indicators or “milestones,” provides decision makers with information
that allows them to change course midway.

To ensure that relevant information is in fact provided, a number of monitor-
ing and evaluation mechanisms should be in place. These range from informal,
low-cost mechanisms to formalized, costly ones. A mix of informal (e.g., pro-
Ject discussions and trip reports) and formal mechanisms (e.g., annual program
reviews and databases using quantitative sets of indicators) is arguably the best
way to monitor ongoing research. To integrate planning, monitoring, and evalu-
ation into the life of the organization, annual planning meetings, internal and ex-
ternal reviews, and annual reports can be institutionalized.

Integration with organizational structure

Many large research organizations have established permanent planning units,
planning cells, or units for planning, monitoring, and evaluation. Often, these
units were set up to deal with donor-funded projects and subsequently were ex-
panded to cover all research activities. While a perceived need for formalization
of planning is the rationale for maintaining such units, the question may still be
asked whether planning is best undertaken by such units, or in a more ad hoc
manner by flexible teams from different departments. In practice, planning units
in agricultural research organizations are often overwhelmed with the paper-
work that is typical of public-sector bureaucracies and, as a result, cannot pay
much attention to real planning.

Whether a planning unit has significant influence on the substance and pro-
cess of research planning depends to a large extent on its place in the organiza-
tion and on the support it receives from senior leaders. There is general
consensus that a planning unit should be placed close to the chief executive offi-
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cer of the organization and should function as a part of top management. There
is less agreement on who should staff the planning unit: whether positions in the
unit should be permanent or if staff should rotate between technical departments
and the planning unit. Continuity is important, but the planning unit should not
become isolated from the rest of the organization. This risk is particularly great
when planning unit staff are mainly social scientists, while the rest of the re-
search organization is dominated by researchers from the life sciences.

One way to deal with the issue of staffing is to keep the planning unit rela-
tively small in size and rely on technical department staff to carry out specific
planning exercises with assistance of the planning unit. There should be some
senior, well respected staff in the planning unit, however, to ensure cooperation
from the line departments. And the planning unit should house a mix of disci-
plines. With the nature of planning evolving towards more participatory and
consultative approaches, the planning unit’s facilitating role is increasing. Skills
in facilitation are urgently needed. Other vital areas of expertise relate to the
emerging fields and challenges that are shaping the environment in which agri-
cultural research takes place. Examples are intellectual property rights, environ-
ment and food safety, assessment of new technologies, and trade policies and
patterns.

Identification of clear and doable priorities

Selecting a realistic and coherent portfolio of priority projects for each program
is a key task in many planning exercises. There are several approaches, tools,
and techniques for planning and priority setting in agricultural research organi-
zations. The methodology chosen depends on the type of organization, the type
of research, and the analytical capabilities available. The number and type of
priority projects that result from the planning exercise should be in line with the
likely availability of financial and staff resources. Some organizations identify
three project portfolios, consistent with “optimistic,” “pessimistic,” and “most
likely” levels of funding. The practice in many organizations, however, is to
grossly overbudget in the hope of receiving at least a small portion of what was
requested.

To implement a plan it is essential that priorities can actually be translated
into changes in resource allocation. New priorities can be operationalized by
making additional funding available. But often it requires low-priority activities
to be discontinued to make place for higher priority endeavors. Such changes of-
ten incur considerable resistance from those affected and usually are difficult to
achieve without senior management support.
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The chapters

The first chapter in this part on institutional aspects of planning focuses on the
professional staff and specialized units that support planning processes. The
roles of planners and planning units are changing as a result of organizational
changes in many agricultural research organizations. The chapter discusses on-
going changes in the institutional landscape, with particular emphasis on the
shift from traditional, public-sector bureaucratic traditions to more open and
flexible network-type institutions.

The chapter on enhancing participation looks beyond the role of planners and
discusses how a wider variety of stakeholders may be effectively involved in the
research planning process. It discusses the benefits of participation, particularly
in terms of improved relevance, representativeness, equity, and ownership.

The chapter on priority setting explores the links between planning processes
and priority-setting exercises. Different levels of priority setting (national, insti-
tute, program) are discussed, along with decisions that need to be made when
doing priority-setting work. These include who to involve, how much to spend,
what methods to try, and how to define the range of research alternatives from
which to select priorities.

Resources are allocated through the budgetary process, which plays a major
role in short-term planning. While scarcity of staff and equipment may be prob-
lematic, it is usually lack of funding in the right amounts and at the right times
that causes havoc in implementation of agricultural research projects and exper-
iments. The chapter on planning and budgeting highlights the importance of
budgeting as a tool for translating plans into action.

Plan implementation has long been ignored, because implementation has
been assumed to be “automatic” once a plan was adopted. The chapter on imple-
mentation discusses a number of ways in which plans can and do go wrong in
the implementation phase, and what measures can be taken to improve the
chances of successful implementation.

Finally, the chapter on linking planning to monitoring and evaluation, elabo-
rates the importance of establishing an integrated planning, monitoring, and
evaluation system that feeds information collected during and after implementa-
tion back into the planning cycle.
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Chapter 15
Roles of Planners and Planning

José de Souza Silva

Institutional and organizational changes have a profound impact on the
roles of planners and planning. In the past, the dominant organizational
model was the “rational organization,” with efficiency, predictability,
quantification, and control as its guiding principles. The traditional model
saw planning as a bureaucratic activity in which planners were responsi-
ble for data collection and analysis and the formulation of programs and
projects. This model is now being replaced by a “‘network model” for orga-
nizing agricultural research. The network model emphasizes collabora-
tion, consultation, individual responsibility, and flexibility. The production
of new knowledge in networks is closely linked to application of that knowl-
edge. It is transdisciplinary in nature, includes a variety of actors and
accountabilities, and uses a broad concept of quality control. In organiza-
tions following the network model, planning emphasizes strategic thinking.
Planners support management’s exploration of alternative research op-
tions, rather than defining a single, best alternative.

What is the role of planning and planners?

Turbulence and complexity increasingly characterize the context in which agri-
cultural research is conducted. New developments in information technology
and the life sciences are reshaping the way the agricultural sector and agricul-
tural research are organized and managed. Agriculture is becoming knowl-
edge-based rather than resource-based, and knowledge is becoming the main
driver of productivity throughout the agricultural and agroindustrial sectors.
Globalization is continuing to affect agriculture research organizations (see Ta-
bor, this volume), and agricultural research agendas are gaining complexity.
The emerging network organizational model is better suited to deal with com-
plexity and uncertainty than the traditional rational model. Yet organizational
transformation towards the network model will have a profound impact on the
roles of planners and planning units.
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The rational organization

The rational organizational model is based on the classic “scientific manage-
ment” methods of Frederick Taylor and Henry Ford. In this model, individuals
are supposed to follow rules and structures that steer them towards optimal work
procedures, behavior, and solutions to problems. Individuals do not take initia-
tive or design their own objectives and activities. Rather, the model is character-
ized by efficiency, predictability, quantification, and control.

The efficiency dimension of planning. In rational organizations, planning units are
designed to efficiently handle a great deal of paperwork and to process a massive
amount of data in their program-formulation duties. Planners are thus seen as
data-gatherers and processors, and planning units known as repositories of docu-
ments and databases. As specialists in the efficient use of resources, planners and
planning units also contribute to the creation and institutionalization of methods
and rules to establish “best practices” at research management and plan imple-
mentation levels. Now evident, however, is that the resulting ever-growing num-
ber of norms and procedures is likely to develop into an inflexible bureaucratic
obstacle.

The predictability dimension of planning. Predictability implies stability. This
assumption of a stable world, only rarely disturbed by temporary conflicts, has
shaped the views of most managers and planners. Planners and planning units
assume that the world will remain still so that plans may be implemented as pro-
grammed. Moreover, organizations expect planners and planning units them-
selves to be predictable: plans, programs, and projects are supposed to be
delivered regularly and in neat packages. Researchers also assume that planners
and planning units will produce guiding frameworks each year to support the
process of programming next year’s activities.

By assuming stability, planners convey the belief that the future will be very
much like the past or present. Historical data series then become the most reli-
able information source for predicting the future. With these in hand, planners
consider themselves sufficiently informed to set a research agenda. In this sce-
nario, participation of stakeholders is unnecessary for making research policy
and programming decisions and setting priorities. It may disturb the planning
process. Sequential planning of agricultural research seems reasonable, in a lin-
ear fashion from analysis to decision and action. Researchers are supposedly
able to predict accurately how much time their research project will need to pro-
duce the expected results. This expectation often leads scientists to look for sim-
ple research problems that are amenable to experimentation under controlled
conditions.
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The quantification dimension of planning. Rational processes rely heavily on
quantifiable attributes and aspects of reality. To demonstrate organizational per-
formance, planners and planning units have emphasized hard data over softer
types of information, quantitative aggregates over qualitative phenomena, mea-
surable facts over interpretative “soft” facts, and quantifiable objective goals
over hard-to-measure subjective ones. The rational model’s emphasis on quan-
tification has had considerable impact on agricultural research planning. Agri-
cultural scientists have emphasized volume of production at the expense of
sustainability, competitiveness, product diversification, safety, and quality.
Quantification in planning demands that monitoring and evaluation models in-
corporate primarily data that can be measured. Thus, critical environmental,
social, political, ideological, ethical, and institutional factors have been system-
atically excluded from the planning process.

The control dimension of planning. In most organizations, planning is carried
out by planners located in formalized planning units. This implies a centraliza-
tion that separates planning from implementation and gives planners a great
deal of control, leaving little room for incorporating knowledge and judgments
of other key actors outside the planning unit and outside the organization. Plan-
ners and planning units have also held great sway over budgeting — to the point
that many view budgeting as synonymous with planning. As a result, planning
has been viewed as technical, neutral, and value-free, an activity carried out in
an objective fashion.

Nonetheless, there is often conflict around the process of knowledge and
technology development. Planning is therefore not a neutral process. The con-
trol dimension of planning may be further emphasized by the use of computer-
ized information systems, particularly if these are designed in a top-down
manner that does not empower its users.

Implications of the rational organizational model

The dominance of the rational organizational model in planning has had a
number of implications. First, the drive for increased efficiency leads to an ex-
aggerated effort to improve processes that are internal to research without a cor-
respondent effort to improve the impact of the knowledge and technology
resulting from it. Second, emphasis on prediction leads to supply-oriented re-
search models that neglect congruence between research results and demands of
stakeholders in the agrofood and agroindustrial chains. Third, emphasis on
quantification has led to neglect of other aspects that are important but difficult
to measure. Fourth, the drive for control prevents a grounding of the planning
culture: in most agricultural research organizations, managers and researchers
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view planning as a bureaucratic activity. Institutions are obligated to plan, but
the relevance and contribution of planning is seen to stop at budgeting.

The network model

Network organizations follow a different logic, emphasizing application-oriented
knowledge production by teams of diverse individuals from a variety of disci-
plines. These actors are held accountable by stakeholders and apply a broad ap-
proach to quality control. Networks are open structures that rely on horizontal
rather than vertical organizing principles. In egalitarian networks there are no su-
perior-subordinate relationships among participants. Networks are asymmetrical.
But each node of the network can hardly survive by itself; neither can it impose
dictates on the other participants. The organizing principles of networks differ
from those of traditional organizations in that (i) participants are included because
of their interests in, and ability to contribute to, network objectives, (ii) network
members are “loosely coupled” and participate in system activities rather volun-
tarily, (iii) actions and decisions revolve around a broad vision or purpose and a
set of goals and objectives that reflect the interests of network members, and (iv)
there is usually no central source of power in a network although there may be a
need for a strategic central node to assume functions that are critical for the
sustainability of the network. The network model helps share uncertainty and mo-
bilize strengths among participants while reducing weaknesses at the level of the
individual network members.

A network consists of connected nodes that are both autonomous and interde-
pendent. Nodes, which are participating organizations or individuals, may be a
part of other networks, and therefore of other systems aimed at other goals. The
performance of a network depends on its ability to facilitate communication be-
tween its components and on the extent to which there is sharing of interests be-
tween the network’s goal and the goals of participants.

The networking mode does not imply the disappearance of organizations as
such. Rather, most organizations would function within different networks, and
modern organizations often operate internally in a network mode. At the same
time, the horizontally oriented network mode of organizing activities and inter-
actions may gradually replace the vertically oriented rational mode of organiz-
ing, even in large corporation or public-sector organizations.

Michael Gibbons and colleagues (1994) have described the “new mode of
knowledge production” as flexible, because of its external orientation towards
stakeholders. Flexibility is seen in five characteristics of this emerging mode of
knowledge production: (i) context of application, (ii) transdisciplinary effort,
(iii) large heterogeneity of actors and diversity of organizations, (iv) increased
social accountability, and (v) broad quality control. The emerging mode of
knowledge production is more likely to take root in open-ended networks than
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in traditional, closed rational organizations. This new mode of knowledge pro-
duction has a number of implications for planning.

Planning and application-oriented knowledge production. In the new network
mode, the production of knowledge is directly linked to its application. Useful-
ness and problem-solving are central concemns. The dynamics of the organiza-
tion’s context require planners to build uncertainty into the analysis and to
design ways that planning can help the organization respond to changes in its
environment. Application-oriented actions are not amenable to excessive for-
malization. Deregulation of most vertically structured rules is necessary, since
top-down control is impossible. Flexibility of management and planning in ap-
plied agricultural research is the rule, and centralized planning processes and
supply-oriented research models are replaced by demand-driven approaches.
Planning is no longer seen as separate from implementation.

Impact of transdisciplinarity on planning. An external orientation that takes into
account the broader context of research often results in a more complex defini-
tion of the problem to be solved. Diagnosis, analysis, and action associated with
complex problems require a transdisciplinary effort. Transdisciplinarity is the
most important form of knowledge production in the new mode. It implies going
beyond disciplinary boundaries to incorporate the knowledge and judgment of
other experts in a context-related analysis of problems and the solutions pro-
posed. Characterized by a constant and deliberate flow of information between
the theoretical and the applied dimensions of research, transdisciplinarity arises
only if research is based on a common theoretical understanding achieved
through a collectively constructed conceptual framework.

Transdisciplinary projects pose demands that change traditional planning.
First, planning is not just for planners: all actors participating in the research effort
must be involved in the process to fully understand the complexity of their collec-
tive task and cohere themselves into a team. Second, since team outcomes are the
product of consensus, planning becomes a process of permanent negotiation.
Third, creativity in planning becomes a team-dependent phenomenon, not the
product of gifted individuals. Finally, in order to be active participants in the plan-
ning process, all social actors have to be trained in planning skills. Thinking can-
not be separated from action in the network model. Moreover, flexible planning
works better under the network model, especially if members of multidisciplinary
teams belong to diverse organizations that are independent of one another.

Diversity of actors. Diversity or heterogeneity of actors under the network model
refers to the differences in knowledge, experience, and skills that actors bring to
the process of knowledge production. Managing heterogeneity requires talent for
identifying and managing professional skills, as well as for brokering knowledge.
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Individuals participating in planning will usually come from various organiza-
tions. Such organizational diversity increases the number of potential sites for
knowledge production and implies the need to link the different sites through
communication networks. Cooperation and competition, resistance and conflict
are all common features of operating in the network context. Since conditions for
prediction and control are almost nonexistent in heterogeneous networks, tradi-
tional planning needs to be transformed in order to facilitate interdisciplinary and
interinstitutional negotiations for building understanding, consensus, and com-
mitment. To allow satisfactory participation in such a diverse group of social ac-
tors, qualitative and participatory action-research methods become increasingly
relevant.

Social accountability. The growing awareness that science and technology play
an important role in development has led to social groups’ growing interest in
influencing technological change. The process of knowledge production should
involve those interested social actors in order to ensure accountability. Techno-
logical solutions to problems may touch upon the values and preferences of so-
cial actors that were traditionally seen as operating outside of the science and
technology system. Such actors now become active agents in the definition and
solution of problems, as well as in the evaluation of organizational performance
and research results. Research issues can no longer be answered in scientific and
technical terms alone. Social scientists increasingly participate in context-
oriented, transdisciplinary projects. Agricultural science and technology orga-
nizations may have to create fora for broadening public influence and social
control over research projects. Specialized planners, managers, and researchers
will be unable to establish their leadership through the use of formal authority
alone; intellectual, managerial, and technical competence will garner allegiance
in a more democratic, network-like environment.

Planning and quality control. In the traditional mode of knowledge production,
quality control is left to peer review. The new mode of knowledge production,
however, demands a broader process of evaluation that incorporates additional
criteria from the context of application, including social, economic, and politi-
cal criteria. In application-oriented quality control processes there are different
definitions of what constitutes valid knowledge, successful technological solu-
tions, and useful research results. Planning, monitoring, and evaluation systems
are reconfigured to incorporate a broader criteria matrix for supporting the re-
quirements of the new quality control systems. Sooner or later, sui generis mod-
els of evaluation may need to be created to evaluate networks. These models are
indispensable for incorporating a diverse range of criteria, as well as all the sub-
jective, qualitative dimensions of context-oriented, process-dependent, trans-
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disciplinary research projects. Key network members will demand inclusion in
any network-related evaluation.

Relevance for agricultural research

The network model and the related new mode of knowledge production for ap-
plied scientific research challenges planners and planning units to change their
roles and responsibilities in order to help their organizations face new chal-
lenges. Planners become strategic leaders in their organization’s planning net-
work and planning units evolve to function as the strategic, central node of such
anetwork. The most important challenges for planners and planning units in this
context are touched upon here.

Decentralizing and maintaining the planning process

Flexible planning implies decentralizing planning to the level of individual
nodes in the network. Planners play the role of coordinators and catalysts in the
general planning network, as well as the roles of advisor and facilitator to those
in the planning network who serve as its internal source of energy. Planning
units thus become a strategic, central node in the planning network.

Building and sustaining the planning network

The move to flexible planning requires the creation and maintenance of an orga-
nization-wide planning network. Planners lead this process of strategy-making
in a variety of roles: as catalysts, advisors, promoters, conceptual thinkers, soft
analysts, advocates, negotiators, partnership builders, and network guardians.

Building a planning-network culture

There can be no sustainable planning network without a network-related cul-
tural basis. In many organizations, the traditional planning culture must be re-
oriented to deal with the requirements of complex networks. Following a
change in their attitudes and views on planning, planners should play the role of
educators to sensitize staff to the new planning culture.

Networking

Flexible planning demands networking and team-building. Planners become
networkers. Their offices are places where they are least likely to be found.
They act at the internal, decentralized nodes of the organization’s planning net-
work, as well as at the edges of the network where new external nodes may be
negotiated and even created.
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Capacity building in planning and networking

The performance of planning depends on the planning and networking capacity
of participating actors. As trainers, facilitators, and team builders, planners will
lead the process of capacity building in planning and networking. As planning in
complex decentralized networks of heterogeneous partners is inherently more
complex than planning at the level of a single organization, considerable capac-
ity is required.

Brokering knowledge

Planning in networks broadens exchange of knowledge within the organization
and, especially, between the organization and other potential research partners.
This exchange requires professionals with negotiating and brokering skills.
Planners should be among the organization’s key knowledge brokers and nego-
tiators. They work at the internal and external network nodes where knowledge
exchange has its greatest potential.

Scanning the future

Uncertainty is the premise of flexible planning. Planners lead the process of
scanning the future, prospecting for demands that may soon require institutional
as well as technological innovations. Planners need to master techniques for
scenario-building and carrying out long-term planning and prospective analy-
sis. They assume the role of what Mintzberg calls “soft analysts,” that is, those
who do strategic thinking and lead strategic studies relevant to organizational
innovation.

The network organization is context-oriented, project-based, and team-depen-
dent. But to function as networks, traditional, rational-model organizations will
need to change. The network organization comes close to what Mintzberg (1994)
calls the “adhocracy” type of organization — designed to carry out project-based,
expert work in highly dynamic settings where actors must collaborate in teams,
coordinating activities by mutual adjustment. The emerging roles and responsibil-
ities of planners and planning units depend on the modemization of their organi-
zations. If organizations do not reconfigure themselves to do project-based,
context-oriented, transdisciplinary work, then planners will be unable to develop
new skills and deliver new contributions. By the same token, without structural
and cultural change, planning units will be unable to support the reconfiguration
of knowledge, resources, and skills needed to transform existing vertical planning
structures into a horizontal planning network capable of fostering organizational
innovation.

The transformation of the roles and responsibilities of planners and planning
units will be an integral part of strategically managed organizational change.
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Planners and planning units may even have to change their job titles, to describe
more accurately their increasingly multifunctional roles and responsibilities. As
leaders of the organization’s planning network, planners will become strategic
thinkers, in addition to being managers and researchers. Planning units, as the
central node of the planning network, will be turned into strategic “think-tank”-
like units.

Examples

Brazil: Strategic management of agricultural research in Embrapa

Embrapa, the Brazilian Corporation for Agricultural Research, is one of the
largest agricultural research institutes in the world. At its 41 research centers it
employed in 1993 more than 9700 employees, of whom more than 2000 are
managers and scientists. Embrapa was created in 1972 in a government effort to
redesign the country’s development model and the nation’s institutional matrix.
Embrapa emerged as a product of Brazil’s social, economic, political, techno-
logical, and institutional realities in the 1970s. It stressed centralized planning
and management, developing a research agenda driven mainly by researchers’
interests. National priorities prevailed over ecoregional concerns; interaction
with the external environment was minimal. A “productivist” paradigm shaped
Embrapa’s view on the role of agricultural research and technology.

While successful during the 1970s, Embrapa’s performance, together with
that of other public institutions, was called into question in the 1980s. By 1990,
the need for institutional change was felt, to realign Embrapa within the massive
environmental, social, economic, political, scientific, technological, and institu-
tional changes that were taking place in Brazilian society. Following a strategic
management approach, Embrapa set out in search of a new paradigm to guide its
institutional policies and staff. A stepwise process was followed. Documents
signaling the need for change were reviewed. Future scenarios for agricultural
research were developed. A secretariat was established to manage the change
process. Guiding principles were formulated for the change process and objec-
tives were published and disseminated. Key actors were then trained in the
change process. Each research center drafted a strategic plan in collaboration
with stakeholders, and those plans were subsequently revamped for consis-
tency. A process then began of international evaluation, political negotiation
and adaptation of the overall plan, and finally, implementation.

In the process, Embrapa defined its new institutional paradigm as “enterprise
with social accountability.” This new paradigm stresses social, economic, and
environmental commitment, the values of total quality management, a de-
mand-oriented approach to defining the research agenda for agriculture and
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agroindustry; holistic perspectives on approaching problems and finding solu-
tions; and administrative transparency and accountability.

The Netherlands: the National Council for Agricultural Research

The Netherlands reorganized its National Council for Agricultural Research
(NRLO) in 1995. NRLO “new style” was intended to serve two purposes: to rein-
force a long-term perspective on agricultural research policy and to increase inno-
vation in agricultural research. NRLO’s mission is to develop a long view on
advances that stimulate sustainable development of agribusiness, rural areas, and
the fishing industry. It does this through strategic foresight studies. Before its re-
organization, NRLO’s main task was straightforward and planning-oriented. It
was to contribute to the agricultural research system’s mid-term programming cy-
cle with a time horizon of five to 10 years. Before the reorganization, NRLO fol-
lowed a traditional public-sector approach, working through a large number of
(fixed) expert committees. After 1995, it began to rely more heavily on tempo-
rary, flexible networks, including a broader range of stakeholders.

In its foresight studies, the council has moved beyond traditional, linear models
of technical change and innovation, whether science- or demand-based. NRLO
recently developed a new, interactive paradigm based on the idea that there are
three separate but interdependent domains of knowledge creation: production of
(fundamental) knowledge, development of technology, and innovation.

NRLO’s “new paradigm” is that realizing sustainable development in the
Dutch agricultural sector will require profound and complex innovations. These
are referred to as “system innovations™:

m designing and introducing entirely new systems rather than merely improv-
ing existing ones, using an approach that transcends disciplinary boundaries
a demanding new innovation-creating networks, uniting heterogeneous parties

— from both within and outside agribusiness — in concerted action
m encouraging researchers, government agencies, and the business community

to become more dynamic in their operations, breaking away from their tradi-

tional modes of behavior
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Chapter 16
Participation in Agricultural Research
Planning

Louise Sperling and Jacqueline Ashby

Participation in agricultural research planning can help achieve a range
of objectives: greater relevancy of research, representativeness, equity, re-
Jined insights, and broadened ownership of the research process. It can
also contribute to the democratization of research, particularly for the
poor and marginalized. Types of participation vary from “passive” to “de-
cision-making” according to the objectives achievable. Factors directly
affecting the quality of results include choice of the type of stakeholders to
involve, decisions as to who will represent them, the participation process
itself, and the overall strategy for stakeholder involvement (centralized, de-
centralized, or by contract).

What is participation in agricultural research planning?

Participation in agricultural research planning implies that stakeholders are in-
volved in setting research agendas. Stakeholders may be active at different lev-
els of planning (e.g., national, regional, or local) and at different stages (e.g.,
setting broad agricultural sector goals, developing agroecological strategies, or
defining community research priorities). The stakeholders emphasized in this
chapter are those near the end of the research planning chain, that is, farmers,
consumers, and traders. Ultimately, the effectiveness of agricultural research
planning is defined by whether such “end users” do benefit from research. End
user involvement in research planning implies many challenges: such end users
tend to be heterogenous, not organized into formal groupings (which might
speak for them), and are often culturally and economically distinct from the
dominant management groups in agricultural research organizations.

Objectives of participation

There are compelling reasons for involving stakeholders, especially end users,
in agricultural research planning. These range from technical imperatives (gain-
ing insights) and equity concerns (reaching needy constituencies) to ensuring
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collaboration in subsequent research phases. Objectives of user involvement

can be sketched as follows:

m relevancy — aiming to bring about more demand-driven and client-oriented
research and extension, perhaps leading to more effective use of research re-
sources.

m representativeness — to enable research programs to reach broad and varied
constituencies. Direct involvement of various groups often leads to articula-
tion of distinct wants and needs. One research direction does not fit all. In
practice, addressing issues of representativeness leads to greater coordination
among and within stakeholder groups.

m equity — to address concerns of the more marginalized stakeholders. Disad-
vantaged sectors of the population are seldom well served by agricultural re-
search organizations. Only recognition of their needs in the planning phase
will increase the possibility that their distinct concerns will be addressed.

m research insights — to gain from the technical and social insights of those
close to specialized research issues. Stakeholders may add precision in defin-
ing researchable constraints and their assessments of what is feasible may im-
prove the quality of research projects, as well as reduce the number of
dead-end projects.

m ownership — to bring on board the range of stakeholders needed for the suc-
cess of a technical innovation. Research proceeds more efficiently and effec-
tively if those implicated have a voice in planning it. Ownership of the
research process enables work at much larger scales and with greater geo-
graphic coverage and can increase the potential for longer term projects. True
ownership also implies some form of cost sharing in the research process.

m democracy —to respond to the wave of democratization and decentralization.
This rationale focuses on the empowerment of people, rather than on research
products per se.

Types of participation

Stakeholders can participate in agricultural research planning to different de-
grees and in different roles. Participation may range from simple surveys of or
meetings with farmers’ groups on their wants and needs, to collaborative forms
of planning, through to planning efforts in which end users have real decision-
making power to select priorities. Participation in selecting priorities is often
linked to forms of mutual commitment such as joint evaluation and accountabil-
ity sharing.

Using the example of one type of stakeholder, farmers, table 1 suggests dif-
ferent ways in which participation might take place in agricultural research
planning. While consultative types of participation are becoming common,
more profound types of joint decision making are still rare. Some of the more
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Table 1. Types and Features of Farmer Participation in Agricultural Re-
search Planning

Type of Participation Key Features

Passive participation Farmers listen to what is going to happen or has already
happened. This is a one-way announcement by an
administration or management unit. No response is elicited.

Participation by giving Farmers answer questions posed by researchers.

information Interpretation and synthesis is left to those raising the
issues. Farmers do not necessarily have the opportunity to
influence the shape of the proceedings.

Participation by consultation Farmers are consulted and external people listen to their
views. These external professionals define the problems
and solutions, both of which may be modified in light of
people’s responses. Such a process does not automatically
concede a share in decision making; yet it often leaves
professionals better informed. Professionals are under no
obligation to accept farmers’ views.

Collaborative or interactive Farmers participate in joint analysis which leads to agreed
participation action plans. There is an exchanging and synthesizing of
ideas articulated by the different groups involved.

Decision-making participation Farmers have final say over 