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2. Strategic Planning in the Management
System of CGIAR Centers
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2.1 The Past and Present Planning
System and its Underlying Assumptions

�����
��!�����������������������	
�����+�����

���
	
��

���������	�	�
�������	���4)�8��
��
�	+��	��
 �
!�
�

��� �

� ����2�
��� 	����
��!� ������ )�� ��	�� !�	
	� �
�	

��!��
��� -�	� �
�
���
�� ��� �

� "�	�	� � � 
1�
��

,��-�
��
����������!�����	����
	������
���+�
1�
����

!��	������	�� �
����
-�����

	
�����	������� �

��

�

 ������
���������
�������
�	
��	� �
�� �

��
��
�	� ��

������
�	��,

���
�	��
����
�!��	��������	�

�

�������
���	����
��!�������  
!�	���������������-
�

�
�
�	�
��������

��
��������
�
�+�������������
�
�+������

���
	��������!��������
	����
�������
�����	�	�
�	�

�

	
���-
���
�
������	���
��
�	�	����	
����� �!�	��



	����
��!������������
������	���

����
�
1
���� �
��"�

�
����2�
�������	+��
�
���
��-��
����
�

���� ��
��
��


���7��+�-
�!
���
��

����
���������	
���
����
�������

-��,�����	�

)�� �
!
��� �
��	+� ����=������� �!������ 
�	� 
�
��
�

�
����
���������
		��
�����������!
����� ���
	��#���

�
��
�	�
��
����
��	
�� ��
�	�����������������
������,


�

���  
�
�������������
�
�	����
�!�

�
���-��
�!�
��

���
� �!
	�>!�	!���������� ���
	?�

�
�	��
�
�������������	�	�
��
�	�"

��������!
� ����

��������
+����	��
�!�	
	�
������"

���
�
���
�����


�
��� �-�� ��� �
�

� �
!��
	� ���� ���
�� �� 	
�� � 

�		�������	�����!���
����-
�!
��

�����"
��
��	��
����

��!
�������
�������
�������
�� ��
�	
��		�������	

-
�
&

G �

� ���
�	�������� � � �4)�8� �
��
�	� �	� "
���

H!
��
�	�� �
1!
��
�!
����	!�
�!
E�-��
�������
	��
��

 �!�	
������

������	����� ���	��
����
	
��!
���

!�
������
 ��
��!��������
	�

G �
����
��
��������
	�-
�
��
�����
��������-����

�
 ��
���

� �!�	�������������
	��)�� �!�+��

�������


��	
� �-�	����
������!�
�����������7������������
�
���"��


���������������
��
��

G �

������!�	�� �	!�
�!
�-
�
�	

���	�
��
�9������

�

�2�
��
-
�� ��"��!�����	� ��� !��������
	� ���

�

��� 
�������
��+� "�	
�� ��� ����� ���

�
��  ���

!�������
��
1�
���
��	������

��!��
������ ���=��

�����!��-�	��

���������
��
!
�������-
�!
�-�	���

"
��
���
�
������
	
��!
���
��	�-
��-�������,
���

 ���

�� �
����
� ��-�	��
��� �
	
��!
+� ���� ��


1�
�	���� ��
��	� -
�� 	
����� 
��
� 	��
��� �



�
		��
	���

����
�� ��4)�8��
��
�	�����

��
	
��!


���� �
�
����
��� >8I'?� !��������� -�	� !�
����

������
��

G �
��� ���� �

� ��

������	� � � �

� ����������� 	�	�
�

><�8������
1�
�	������
��	?�-
�
� ��!�����������

�
� ��������

���������
��=�"	�-
�!
�-�����
�	��


�

� �
���
��� � � �

� �����!�	� � ��4)�8� ��� 	��
��

��-�	��
����
����
��

	
���
��	�

G �

��
��
�	� ���� �

� ��

�� �����
�	� 
��� �� 
��


�
��

�� �!���������������"=
!���
	�����!���������
�

�

� �!���	����
���������
-��	� ����
���
���>������


�!�����
�� �
����
����
!��  ����!���� � � �����
�	E

	
���!
	�����4)�8����=
!�	?�

�

� �����
		��
� !
���
	� ��� 
1�
!������� ���


�������
���
��
��
 �������� ��

��		�������	��"��


���
��"�
�

2.2 Challenges for Strategic Planning
in the Future are Shared by Most
Centers and Planning Levels
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3. A Framework for Managing
Strategic Planning Processes
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3.1 Cornerstones of Strategic Planning
Processes
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Figure 1. Learning Wheel for Strategic Planning
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3.2 Cornerstone 1: Process Design
and Management
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➤  Focus: Clearly define the objectives and purpose of the planning process
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3.3 Cornerstone 2: Understanding the
External Environment
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Cornerstone 2: Understanding the
external environment
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➤ Interpret your assessments and custom-
tailor the results in the light of the objectives
and purpose of the planning process as
defined according to cornerstone 1
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Box 1.  Understanding the External Environment: The SAT Futures Approach (ICRISAT)

The agricultural environment in the semi-arid tropics (SAT) is constantly changing, in terms of cropping patterns, income opportunities,

trade externalities, liberalization, etc. In order to remain relevant, International Center for Research in the Semi-Arid Tropics (ICRISAT)

continually monitors these changes, and their implications for the research agenda. This monitoring process is formalized as a global

research theme (one of six themes at ICRISAT) titled SAT Futures and Development Pathways. This global theme has three broad

objectives:

• To track changes in the external environment, and better understand the factors driving these changes

• Correspondingly, review (and adjust where needed) ICRISAT's research agenda, priorities, and funding allocations among

alternative research areas

• Provide an analytic, objective basis for research management decisions, i.e. a decision support system for senior management.

The SAT Futures project will include strategic socio-economic research in specific areas, for example commodity trends and market

outlooks for our mandate crops, input supply and access constraints, patterns and determinants of technology adoption, institutional

innovations, and the dynamics and determinants of poverty. These studies will help identify technological, policy, and institutional

alternatives and development pathways to enhance the livelihoods of smallholder farmers in the SAT. They will also inform and direct

ICRISAT's research investment towards the most crucial areas.

The project uses a participatory approach. ICRISAT has organized a series of brainstorming meetings to discuss poverty-related (or

poverty-inducing) problems and their implications for research priorities. All key stakeholders were involved; national and international

institutes, development investors, universities, the private sector, extension, non-governmental organizations (NGOs), and farmer

organizations, ensuring that the final outputs reflected the diversity of views and experiences. This broad involvement also enabled

us to tap a large, multidisciplinary pool of expertise – policy and planning, sustainable development, rain-fed agriculture, agricultural

economics, farming systems research, germplasm enhancement, environmental conservation, etc. Focus group meetings were also

conducted in each region (East Africa, West and Central Africa, Southern Africa, South Asia, Southeast Asia), involving scientists

from ICRISAT and partner institutions.

The SAT Futures approach follows a systematic procedure: literature survey, data analysis, stakeholder consultations, and synthesis

of the major issues. It seeks to identify the unique features of the SAT, and understand the differences in agricultural trends between

the SAT and other regions of the developing world.  During ICRISAT's recent research priority setting and visioning exercise, the

process was supported by a review of major trends in SAT agriculture using available data from 1960 to 2000. The review summarized

the major constraints limiting income growth, poverty alleviation, food security and environmental sustainability now and towards

2020, the implications for future R&D strategies and priorities for the SAT, and the roles for ICRISAT, NARS, NGOs and the private

sector in implementing these R&D strategies.

In sum, these consultations have led to:

• Development of guidelines to harmonize the participatory process (better methodology to enhance participation).

• Clear identification of key issues and external factors affecting SAT agriculture; emerging challenges and opportunities; strengths

as well as gaps in existing research systems.

• Documentation: synthesis report summarizing responses from the baseline survey, as well as collation of relevant literature from

other sources (e.g. World Bank, Food and Agricultural Organization of the United Nations (FAO)).

• Development of framework that underpins the critical issues in SAT agriculture, linking productivity, food security and poverty

reduction.

• Construction and analysis of micro-level data and macro-level statistics (both demographic and agricultural) to support further

analysis. The database is being expanded to include changes in biodiversity and estimates of the nature and extent of land

degradation.

• Design of appropriate development strategies for the SAT.

Continue next page
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Several important position papers have been published or are under preparation:

• Future challenges and opportunities for agricultural R&D in the SAT.

• Future of agriculture in the SAT of Africa: an issues paper.

• Vision on SAT agriculture for Asia.

The SAT Futures project too has evolved in response to this consultative exercise. Research now focuses on three areas:

• Strategic assessments for agriculture and economic growth in the SAT of Asia and Africa and implications for agricultural

research priorities.

• Development pathways and policies for rural livelihoods.

• Synthesis studies: lessons learned from impact studies, institutional arrangements and implications for research spill-overs

across regions.

The key question is, "How can agricultural research improve the payoffs to diverse and changing investment opportunities?" The

ultimate objective is to steer development towards a more sustainable pathway, that directly addresses poverty and environmental

degradation.

Box 2.  Understanding the External Environment: Determining "Mega-trends" (provided by ICARDA)

One approach to understanding the externalities to a Center's current and future activities was pursued at International Center for

Research in Dry Areas (ICARDA) through a workshop geared to assist the Center chart its way forward. The occasion was provided

by the Center’s 25th Anniversary in May 2002 attended by the heads of all National Agricultural Research Institutes (NARI) in the

region. A workshop was held in conjunction with the anniversary entitled “Agriculture, Environment and Human Welfare in West Asia

and North Africa: The Search for Sustainability” which was organized to allow the attendance of ICARDA senior management, the

Board of Trustees and scientists, to ensure their ‘buy-in’ through their active participation. The workshop explored the links between

agricultural land use, factors affecting production systems and associated research, human welfare and poverty agendas in the

region.

The goals of the workshop were:

• To explore the medium term implications of global, especially climate, change to agricultural production scenarios and human

livelihoods for the West Asia-North Africa (WANA) region.

 • To seek to develop an approach to sustainable natural resource use which creates a common cause between the agricultural

research for development and the global (climate) change/environmental and sustainable development agendas.

 • To examine the current interdependencies between the rural and urban populations in WANA, to consider the roles of agricultural

research and rural/agricultural development in regional economic development and to identify some of the most critical issues for

medium term socio-economic sustainability.

 • To seek to build a research/policy/applications framework to deliver science based sustainability policy through the partnerships

between the biophysical and the socio-economic research communities, and between the public and private sectors, required to

tackle the major inter-disciplinary and cross-sectoral problems.

The workshop was designed to promote a dialogue, and to develop a set of outcomes/recommendations, which will help guide

ICARDA's strategy and generate new partnerships to enhance the Center's contribution to improve human well being in the region.
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3.3.1 Socio-economic trends
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3.3.2 Environmental trends
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3.3.3 Political and institutional context
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3.3.4 Science and technology context
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3.3.5 Implications of lessons learned from
impact assessment studies, reviews, self
reflection/evaluation
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3.4 Cornerstone 3: Stakeholder
Involvement
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Cornerstone 3: Stakeholder involvement
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➤➤➤➤➤ Negotiation: During the negotiation phase,
maintain your focus on the objectives and
purpose of the planning process as defined
according to cornerstone 1

3.4.1 Stakeholder involvement and acceptance
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3.5 Cornerstone 4: Updating and
Adapting to Change
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Cornerstone 4: Updating and adapting to
changes
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➤ Evolution of the planning process: adapt the
planning process to the new information and
experiences arising from the process itself
but maintain your focus on the objectives
and purpose of the planning process as
initially defined according to cornerstone 1
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Box 3.  Periodic review of specific commodities (provided by CIMMYT)

As part of its continuing scan of the external environment and technological opportunities for its research, Centro International de

Mejoramiento de Maiz y Trigo (CIMMYT) conducts periodic, formal, crop-specific planning exercises. A review for wheat was conducted

in 1998/9, and a review of maize trends in 1999/20003. The reviews were designed to contribute to the strategic direction of research

taken by the Center on these crops. The maize review was a collaborative effort of two CIMMYT programs (the economics and maize

programs) in consultation with the DG and the Center's Research Coordination Committee. The analytical process used formal

scoring and ranking methods for identifying priority research activities to pursue. Trade-offs between multiple objectives such as

efficiency, poverty and subsistence were explicitly considered in the evaluation of alternatives. Where possible, ex ante impact

assessment methods were also applied. An iterative link between the analytical and consultative processes is an important issue for

all Centers to bear in mind in planning. A wide, participatory regional planning exercise was also undertaken in Asia to help CIMMYT,

as well as the countries of the region, assess the implications of a rapid growth in maize demand, primarily for livestock, as well as

the rapid growth in private sector investments in maize R&D in the region.  The consultative processes and the published documents

are considered successful, albeit demanding of heavy investments of senior staff time. The crop-specific reviews have been used to

influence Center strategy and medium term plan development.
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Box 4.  Review of the sector and resource systems (provided by WorldFish)

As a preface to the development of The WorldFish Center's strategic planning for the early part of the new century, WorldFish

adopted an aquatic resource system approach to attempt to analyze trends in the wider fisheries sector. It was necessary to unpack

global and national statistics so as to separate capture fisheries from aquaculture, marine from inland water production, water issues

in continental states from those in island and archipelagic countries, national population/poverty levels from populations most dependent

on aquatic resource issues etc. Amongst other things, the analysis highlighted the stagnation of global capture fisheries and the

tremendous growth of aquaculture and its relevance to developing country livelihoods since WorldFish Center's first strategic plan

was developed in the early 1990s. The data so assembled was analyzed both by resource system and by geographical region4, and

the data used to inform staff and partner groups as a common preface to a facilitated Delphi approach to priority setting. Simple

scoring approaches provided general priorities by regions and resource systems, and identified potential research areas through

consideration of four criteria: potential benefits, ability to utilize benefits, scientific potential and research capacity. A fully quantitative

approach was not feasible at the time, as whilst impact studies for production technology research were available it was not felt that

these could be easily compared against economic returns to INRM research where the methods for determination are more tenuous.

The participatory process, and the wide-spread sharing of the products of the planning workshop, helped refine the outcomes of the

planning phase which were used to develop a successful Strategic Plan. The change in the planning unit, from the large continental

groupings or terrestrial production systems used by much of the CGIAR, to a more "aquatic resources dependent" approach to

nations and regions, made the process more relevant to the sector, and more approachable to the WorldFish Center's partners.

Because of the number of dimensions to be considered in any aquatic resources research portfolio, continuous work on data collection

and analysis by aquatic ecosystem (generally not the means by which global data sets are developed), beneficiary populations, and

environmental methods development, will be required to move to fully quantitative priority setting in the future.
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Box 5.  An example of an iterative planning framework (provided by CIFOR)

Future Scenarios

Research Strategy

Impact Strategy

Project Research
Outputs

Sets of Research
Outcomes

➤

➤

Define Sets of Target
Groups and
Beneficiaries

Current Status
Internal/External

Desired future status
(in terms of solutions

to problems)

➤

➤

Identification of
Researchable

Problems

Gap Analysis

➤

➤

➤

➤

➤

➤

➤

➤

➤

Definition of

Research Theme

➤

➤

Impacts
➤

CIFOR Mission,

Mandate, Strategy

➤

PROJECT STRATEGY
Table of Contents

Project goal statements
Purpose

Defined in terms of impacts contributing to

particular CIFOR Objectives (who/where?).

The problem
Why?: Vision of the future, likely scenarios and

resulting problems.

Key strategies
How? and for whom? Basic strategic decisions

viz research outputs and process leading to

eventual impacts.

Background and rationale
Definitions

Key definitions that are required to understand

the thematic area e.g. what is research

evaluation, FEM, C&I etc.

Future Scenarios
Key trends and the resulting ‘big problems’ who?

What? Where? How much?

Desired Future Status
Resulting from the scenarios above, which

problems could research significantly

ameliorate? Who/what will be affected by the

research?

Current Status
Alternative Sources of Supply
What has been done in the scientific arena, a

critique.

Comparative Advantage
Why CIFOR?

Research Strategies
A rationale for the research focus and approach,

dealing with the issues of comparative

advantage / alternative sources of supply.

Maybe highlight other key thematic research

questions for which other institutions may have

comparative advantage.

Impact Strategies
How will impacts be generated (the pathways)

from outputs to sets of targets (who?, where?)

to eventual impacts (who?/what?, where?).

Logframe
Goals (from CIFOR objectives)

Purpose

Outputs

Inputs (in very general terms)

List of references/sources

➤

➤

➤

➤

➤

➤

➤

➤

2nd Iteration

➤

➤

➤

Reality
check

Pass

Fail

Reiterate

➤

➤

➤

➤

➤
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4.1 General Procedure
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4. How to Put the Framework
into Practice

�����!�����	�	���
	�
���
����

������	�	�� ��

�
1�
����


�������
��� !����� "
� ���
���,
��-��
� 	��,

���
�	

>	�!
��	� �

�#
��2��
���-��,	
���;� 	

�L�1��?� ���

!����� 	
��
� ��� ���������
� 	��  � ���� �����
�	� ���,


 �����
��"��
����
��	����
��!��
��	���	+��	�-
����	����

��


1������-��
������
�
���������		�
	�-��
������
�	���



 �!�	�������
�����
	�� �!���
����!������
	+��
		��	��
���
�

����	!��	�� ��

��
���	��!������!�����	�� ��
-�	!�
�!
+

-�	� ��	�� �� �	
 ��� �
������ !

!,�� )�� "
!��
� !�
��� ��

��������� 	�!
� ���!
		
	� �
��� �
�	
� !
���
�� -��


����
�
�������� 	
����� "
� ������
��  ���� �

� ���	
��

�

��		
�"���� �	,���	+������

��
 ��������� ��

����!
		

����	
9�
�!
����"
����
���,
�+��
�
��	�����

��

�	

���� !���!���
	� � � �

� ��  
�
��� �
��
�	� >��� �����
�

!��	�����?� ���� �

�
�-���� �
�	� "
� 	��
� �����"������ ��

����
�
�������� � � ��  
�
��� ��������� 
�
��	�� �



���!
		��
�
����
���	�
�	�-������
!
		������ ��������

� � ��  

�"�!,� ����� -��
� "���
�� ���=
!����	� >��

�����!�����	���������	?����	������������!
		�� �	�  �!�
��

����������

���

��"=
!���
	�

�

�	����
��!����������
1
�!�	
��	����
�������������!
		+

"
�-

���

��
��
��������	����
�	
������
�	+��"����
�-

�

� ����
�;���!
������"�������
�;��	����"
����
���
�
��

�

�����
!�������� ��

� ����
��	��	������"������������



��
��
	�� ��������
� � � ���� !��!
��
�������
	+� ���� �



�
���������	���!���
�
�-�"
	���

����
�����

���
 
��
�

 ����
��	����"
�����	���
�������!��!�
�
��!����	���	�������

�
���������	+� �

� ��  
�
��� 	�
�	� ��
� ���� @��
2�  B


�
��	��#�	��� � �

����
��
���� ���"
�
������������;

�

�� -���� !
���
� �

��� ��������!
� ���

!���
��	� ��� �!!�����!
� -��
� �� ��������

���

�
�����������!
	����
������

�� �
��	

>	

�L�1
	�������:?��)���	��

�
 ��
����������

���!��!
��
��

���  
�
���	�
�	��	������
�����


���!
		������
1����
+��

��� ����������"���

�

� 
1�
����� 
�������
��� ��� �



����
!������� � � �

� ,
�� 	��,

���
�	����

!
���
� !��	��
��"��� � �
�� 
������� �

	��,

���
�� -��,	
��+� �
!
		�������� �

�
�����
��
��	����� ��

����
���
�������� ��



�� ��������� ���
� � �
�� �

�  ��	�� ������

�

�"�!,�����	�	
�����"
���!���
��"
�-

�

�

���  
�
���!���
�	���
	�

Examples where the cornerstone concept was found helpful
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Box 6: A process plan for strategic planning (provided by CIAT)

The development of the Centro International de Agricultura Tropical (CIAT) Strategic Plan 2001-2010 followed a process that involved

three parallel lines of activities: an appraisal of the external environment; consultation with stakeholders and partners; and internal

reflection by CIAT staff. The appraisal of the external environment entailed two main activities at the outset of the process. In

September 1999, CIAT organized an international conference to examine the relationships between agricultural research and poverty.

Then, in November 1999, the CIAT Annual Review looked first at alternative scenarios for the future of CIAT; secondly, at the past

and expected impacts of alternative lines of CIAT research; and thirdly, analyzed the recent advances and future directions in

different areas of science (including for example, biotechnology, pest management, soils, and geographical information systems).

This appraisal of the external environment in terms of socio-economic trends and scientific opportunities provided an overall context

within which to frame the plan. This material is presented in the introduction in the final plan document.

Because CIAT cannot alone achieve its research objectives, consultations with partners and stakeholders were crucial. Partners

work along with CIAT to do research together around a common research agenda, while stakeholders finance CIAT’s research. To

be effective, CIAT’s new strategic plan must be aligned with both partners and stakeholders. Partners were consulted through three

mechanisms. First, there were specific planning meetings with key research partners in Colombia and Brazil. Second, there was an

ongoing discussion with key national and regional systems through the regular meetings of the Director of International Cooperation

both bilaterally and through regional bodies such as Foro Regional de Investigacion y Desarrollo Technologico (FORAGRO), Program

Cooperativo de Investigacion y Transferencia de Technologia Agropecuario para los Tropicas-Suramericanos (PROCITROPICOS ),

Program Cooperative de Investigacion y Transferencia de Technologia Agropecuario para la subregion Andina (PROCIANDINO),

and Association for Strengthening Agricultural Research in Eastern and Central Africa (ASARECA). Third, groups of senior national

research system leaders were invited to CIAT for consultation.  These included a group each from Latin America, Africa and Asia.

Consultations with stakeholders occurred through two main mechanisms. First, in 1999, there was a CGIAR External Program and

Management Review which provided a basis for assessing with stakeholders CIAT’s performance and future directions. Second, the

DG personally visited over a dozen of the major investors in CIAT to discuss with them future directions for CIAT. These consultations

provided key elements to CIAT’s strategic plan, not only in its regional strategies as laid out in the plan but also in some of the major

foci of the plan.

The knowledge of the CIAT scientific community provided key input to the design of the plan, while the commitment of CIAT scientists

to the plan is vital to its implementation. Staff consultation was initiated through a working group that developed four scenarios for the

future of CIAT, These scenarios were discussed with the BoT at the 1999 Annual Review. Subsequently, four working groups were

formed to consider the future vision of CIAT. Two working groups were comprised of experienced internationally recruited staff; one

group of more recently recruited international staff; and one group of nationally recruited staff.  Out of the work of these groups came

a brief three-page document laying out the guiding principles for the development of the strategic plan. These were considered and

endorsed at a BoT meeting in May 2000 as “CIAT’s Strategic Vision.” To translate this into a full plan, a second set of internal working

groups were formed around five scientific areas: agro-biodiversity and genetics; integrated pest management; soils; geographical

information systems; and socio-economics. Based on these reports, and the other elements developed to date, the CIAT Management

Team drafted the definitive Strategic Plan that was considered and approved by the BoT in November 2000.

The Strategic Plan presents the future vision of CIAT and the major elements of its research agenda. It does not, however, lay out the

specific research objectives, projects, organization, or assignment of resources. These instead are included in rolling three year

Medium Term Plans, the first of which, under the new Strategic Plan, was presented to the Board for 2002-2004 in November 2001.

Most of the work to develop this Medium Term Plan was carried out by the project teams that were formed earlier around the different

elements of the research agenda of the Strategic Plan.
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Box 7.  The interaction between planning levels (an example provided by ICRAF)

Strategic Plan – Institutional Priorities

Research and development plans Financial  and administrative plans

Plans for each

program/major

problem being

addressed

Plans for each

region

4.2 Guiding Principles and Core Values
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4.3 Pre-conditions
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Some attributes of a sound strategic planning
process
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5.1 Strategic Planning as a Starting
Point Towards Managing Change and
Organizational Performance
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5. Implications for the CGIAR
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Annex: Planning for Strategic Planning

1. Checklist: Laying of the foundations

Did you: YES NO
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2. Checklist: Planning of the planning

Did you: YES NO
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3. Checklist: Negotiating the plan

Can you/did you: YES NO
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4. Checklist: Producing the product

Did you put in place schedules to: YES NO
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5. The final document

The final strategic plan should be:
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The final strategic plan should not be:
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6. Working example of matrix used in the analysis of components of a
"Cornerstone" (the example of Cornerstone 4, Updating and Adapting to Changes)
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ingredients)

���	!���	��
�
�
!����
���������
!
���


8
2
���������
,
���		���2
����	

����-���� ��
����������

$
������� ���

1�
��
�!


Key Strategies &
Processes

���������
�!����!�
-��
��

�	
!���+
�
�
����
������
�
-�	!�
�!
�
�����	�	�� ��
��2
��
��	O������!�����	
 ����
��
��	����
���

)��
���
�������� 
!
���
	�

���
�	���������
-
��		�"�����
	����
�����!�����	� ���
R
1�
����R

�������
���
#�������������

�������
��
!����!��
� ��
�����������

����������"��

��	����
����
�
�����
�
1�
��2

�!
	����������!�2
����	� ���,
�
	����
��!��		���2
����	��������
�� 
�����
		�

Possible ways to
implement

�		����
���� �	��  
�
	���	�"�����
	�
����!���
�!���
!������ 
�����
#����������� �,
�
�����	���!
	3� �!�	
-��,	
��	�
#
��	����!���
���

�������
���
��
�
������7
��	�	�
�
!���!���� ���	�!

�����	�	3�����!���
!�����
'
�������������!�����
 ����
��
�3	
!���
	����
���

�
�����!����
�
��2
�
���
��
����������� 
	����
��!��		�������	
>
����"�������
	+
��������
	+������
�

  �!�
�!�+� 

�"�!,���
���������	
�����
���!
		?��
���
����
��=���
1�
�����!
���

���	
�!,	�

#
��	����	����������!

-��
��
-��
�
���2
�
��	��>!�� 
�
�!
+
������
�� �
��	+���	�����
	!�
���	�	+� 
�	�"��������
������	����
	?�
'�����	������� ��
�
����
�	!�
�!
�
#�����������	��!

���������������� ��
!�
�������������
-
�����!�����	�

���������
��
-�
)���!��������
�
�����!3	���!���
�

����������� ��
��
�
���������
��
1�
��2

�!
	�����
���������
,
���		�������	
>��!����������!
		�� 
���������	
���������
��������������!
���
?�

Quality/
Performance
Criteria

'
���	��������� ���
������
�,��-�
��
�� 
�

�
1�
�����
������2
�
���
�

���
��
-�
0  
!���
�,��-�
��

�����
�
���
'
 ��
������ �
1�"�

�����
�	
��	�-��
�,
�
�!���	�
)����!�����	
�
	!��"
�3�
����
�
��������
�������
��

<
-�,��-�
��

�
��
-
�����������
�
���,
��
�
�
��	�� 
	����
���
�����
���		���2
����	�
8
��	����� �>!����2
�
��	�� ?�	����
���

0���
�!
�� ������!�2
������ ��
-����
�
�
�����	!�
�!
���
�
	
��!
���������
�������� ����
-���
�
� ��
�
����
���
�
���������
�	�
�
��
�2�
����
�	
��!�������
������

  
!���
����=
!�����
�����
��"����

�	�
8
	
��!
�	��  
	���	 �!������������
�

��"	������
��
��
-	
����
����������

���
�������	������
����
	����
��!���		����

Good case/
example

)�8)�������
 ����
	
>	

�L�1��?�
�)##P�
	�
!��������!
�
��
-	
>	

�L�1��?�

�������	

�
��
-�� �	
!���
�����
	���!

	�	�
�	
>	

�L�1�/?�

�)��� ���
)��
���������
������4
�
��!
8
	���!
	
)�	�����

>)�48)?�

�
'

�
�

)<
4

��
<

'
��

'
�

�
�

)<
4

��
6

��
F

�
<

4
0

�



������������#��������
�	�;�6��
�������� ��������
��!��������������4)�8��
��
�	�.
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