A Food Secure World for All:
Toward a New Vision and Strategy

Companion Paper on
Priority Research and Related Activity Themes

1. Key Elements of the CGIAR's Vision and Strategy

A Food Secure World for All: Toward a New Vision and Strategy for the CGIAR, the paper
prepared by TAC for discusson at MTM'00, recommended that the System adopt as its mission the
achievement of sugtainable food security and poverty reduction in developing countries through
scientific research and research-related activities in the fields of agriculture, forestry, fisheries, policy,
and environment. A drategy comprisng Sx elements was advanced to redise this misson:

sharply focusng System activities on the reduction of poverty, hunger, and manutrition in
developing countries,

bringing modern science to bear on difficult productivity and indtitutiond problems that have
proven intractable in the past;

giving highest priority to the research needs of South Asia and sub-Saharan Africa where
poverty is concentrated and growing;

adopting a regiond approach to research planning in order to better address the heterogeneous
nature of poverty;

diversfying and closdly integrating its partnerships, and

adopting, under certain circumstances, a task force gpproach to the organisation and delivery of
CGIAR products and services.

In addition, the CGIAR should continue to serve as a cataydt, organiser, coordinator and integrator
of globa efforts on key opportunities and congraintsin agriculture, forestry and fisheries.

The Committee framed the strategy in terms of a perception that new possibilities in biophysica and
socid sciences offered opportunity for the CGIAR to address more effectively and efficiently the
growing food security needs of the world's poor over the next two decades, while protecting the
natura resource base upon which agriculture depends. TAC further perceived tha the System's
chances of success - particularly but not exclusvely in less favoured environments that benefited
much less from technologica advances in agricultura productivity - would be enhanced by adopting
a regiond gpproach to priority setting as a complement to the System's current globa approach.
This would help to capture the heterogeneous nature of poverty and food insecurity and to diversify
the technological, policy, and inditutional instruments used by the CGIAR and its partners to address
their underlying causes with greater likelihood of having impact. Key to the success of this approach,
in TAC's view, was the need, in an era of declining financia resources, to draw on the expertise of



exiging and new CGIAR patnes via innovaive inditutiond arangements tha maximise
comparative advantage while minimising transactions costs. Findly, TAC saw the need to increase
the System’s flexibility to respond rapidly to urgent problems requiring multi-disciplinary approaches
through time-bound task forces and other, more virtua structures.

2. Analytical Framework for Choices of Research Themes

The andyticd framework for developing the drategic choices identified in Section 3 of this
compendium is consstent with the one employed by TAC in recent years in developing priorities and
drategies that currently guide the System. The framework assumes that, given limited resources, the
CGIAR's criteria for priority setting should be based on the principles of effectiveness and efficiency
in implementing the System's misson and achieving its goas

The CGIAR currently prioritisesits activities and alocates its resources in terms of the five Logframe
Outputs. germplasm improvement, germplasm collection, sustainable production systems through
integrated natural resources management, policy research, and enhancing inditutions. TAC took this
generic partitioning of outputs as the basis for its andysis and applied four broad criteria (see below)
to assess opportunities for improving effectiveness. The Committeg's quaitative® andyss yielded
recommendations with implications for changes in emphasis, direction, or priority with respect to
programmes carried out under the five Outputs. Some of these have implications for the relative
priority, which might be accorded to the Outputs themselves (see Section 3).

The four broad criteria used by TAC to assess opportunities for grategic choices in shaping the
CGlAR'sresearch agenda are:

Contribution to CGIAR gods

This criterion gauges the likdly extent of use of the products of internationa public goods research,
i.e., by ex ante assessment of their potentia impact on the gods of sustainable poverty reduction and
food security in the context of enhancing the environment. Other things being equd, the broader the
use and the greater the positive impact of using CGIAR products and services, the greater the gains
from investment in the underlying activities. TAC uses 10-20 year projected estimates of future
developing country requirements for products of direct interest to the CGIAR since programmes
initiated today will be likely not to have mgor impacts at the farm level for at least that period of
time.

Internationa public goods

The Internationd Public Goods (IPG) criterion derives from the specid nature of internationd
agricultural research, viz, that such research can have dgnificant pillover effects beyond
agroecologica or geographic boundaries, resulting in economies of scde that yidd sgnificant savings

1 TAC's analysis of the research agenda was primarily qualitative in the sense of using informed judgement vis-avis
systematic criteria to estimate contribution to CGIAR goals, international public goods character, availability of alternative
suppliers, and probabilities of success.



for research systems at national and regiond levels? To capitalise on such efficiencies, the CGIAR
focuses on the production of internationa public goods - i.e., goods which are non-exclusive (would-
be users could not be excluded via the market) and non-rivarous in consumption (more for one does
not mean less for another such as in the case of use of information). The comparative advantage of
the CGIAR in these areas derives partly from the fact that private firms operating through markets
have limited interest in such goods since they do not have the capacity to capture much of the benefit
sream through proprietary clams. Given that the private sector would not be disposed to invest in
such goods, socidly desirable levels of investment in them can only be dicited from the public sector.
"Internationd" public goods are those that can be used in more than one country. Thus, individua
countries have less interest in expending their resources to produce these outputs since the benefits
do not accrue to them exclusvely. It is important to note that there are strong complementarities
between private and public goods. For this reason, current large-scae private investments in
agriculturd research need companion investments in public goods to benefit the clienteles sdlected by
the CGIAR to fulfil itsmisson. Many of these public goods are of an internationa character. These
factors give the CGIAR aclear comparative advantage in producing such IPGs.

Alternative sources of supply

Efficency condderaions have mgor implications for whether an activity is within or outsde of the
CGIAR's research agenda.  To the extent that the System's outputs can and would be produced
more cost-effectively by aternative sources of supply - eg., by NARS, ARIs, Universties, NGOs
or the private sector - efficiency consderations may well require that they be produced by these
other providers.

Probahilities of success

Efficiency dso compels the incorporation of uncertainties in reaching gods. These indlude, among
others, uncertainties about the utilisation and vaue of products, the qudity of information available,
the rates a which technologies will be adopted, the pace of discovery in the various disciplines of
science being utilised, and the likely progress in pursuing various research objectives. It is this last
criterion, the differing probabilities of success within given time frames, that is of mgor importance to
TAC in assessing the System's priorities.

In applying the above criteria to the Srategic choices implied by TAC's recommended new mission
and drategy, the Committee took into account trends in externd environments likely to influence the
System's comparative advantage and that of its partners. Specifically, TAC consulted with a broad
range of outsde expertsin the fields deemed important to the CGIAR's vison and strategy for 2010.

> The CGIAR's most recent round of priority setting (1998-2000) did not include a priori regional or agroecological
dimensions, these being derived from the incidence of poverty and of natural resource constraints as well as from criteria of
efficiency. Inthe current vision and strategy exercise, TAC treated these dimensionsin much the same way.



3. CGIAR Research Agenda: Strategic Choices

3.1. Germplasm improvement

Need for strategic choices

Over the years, the CGIAR has demongrated its value as a globd inditution through its impact on
poverty reduction and food security via improved agricultural science and technology. Mot of this
impact resulted from the adoption of high yielding modern varieties of the mgjor commodities such as
rice, wheat, maize, and cassava. The future challenges posed by poverty and food insecurity require
sdectivity and the need for dtrategic choices in terms of the commodities on which the System will
work, the breeding methods and tools it will employ to improve those commodities, and the
partnerships, dliances and collaborative arrangements it will forge to achieve its objectives most
efficiently and effectively. In terms of germplasm improvement, the key dements that will affect these
drategic choices include advances in science, changes in the research capacity of NARS,
involvement of the private sector, and issues of intellectua property rights. The opportunities made
possible by these dements will shape the CGIAR's choice of target commodities, the specific trats it
sdects asits breeding objectives, and its comparative advantage vis-a-vis dternative suppliers.

Strategic focus on the needs of the poor

The CGIAR's commitment to reducing poverty and food insecurity in regions of highest incidence
has implications that cut across the three production sectors on which it works.

Crops

There will be continuing need to work on the mgjor staples - i.e,, ceredls, roots and tubers - as these
will remain the most affordable sources of calories and even protein for poor consumers.

The new plant types developed by the System's cereds breeding programmes promise yidd
breskthroughs that will sgnificantly increase globd production of these basc commodities in the
medium-term. While the private sector is expected to continue investing heavily in cered's breeding,
the economies of scae associated with research on these crops will continue to give the CGIAR
comparative advantage particularly in breeding for traits of specific importance to the poor such as
adaptation to abiotic congraints (drought, sdinity, low temperature), durable pest and disease
resstance, and nutritive and storage quality. As these crops are consumed by the poor in relatively
large amounts, improvement of their nutritiona vaue through breeding or trandfer of genes for, eg.,
higher iron or betacarotene content in rice without incurring yied pendties, will figure prominently in
the CGIAR's future plant improvement agenda.

As the CGIAR complements its globa priority setting process with a regiona approach to research
planning, commodities of regiond importance having high income potentia for rura producers such
as horticultura crops (i.e., vegetables, fruits, ornamentas) will emerge as new possbilities for
CGIAR research. However, the Sysem will not have sufficient means to mount comprehensive
improvement programmes for al of these potentiad commodities. They will have to be treated using a
network strategy on the modd of INIBAP for bananas and plantains. Such high vaue-added
commodities have sgnificant potentid for increasing rura incomes and non-farm employment (eg.,
postharvest processing), dl key eements of the CGIAR's strategy for poverty reduction.



Livestock

The "livestock revolution™ projected in recent IFPRI/ILRI research pointing to a doubling of future
demand for meat and milk in developing countries over the next twenty years provides compdling
judtification for continuing CGIAR involvement in globa research for livestock improvement. The
latter is likely to benefit in generd from mammadian genomics work and from pathogen sequencing
work in the case of disease resstance and epidemiology research and vaccine development, al such
goplications being of high priority for the poor beneficiaries. Research on quantitative trait loci
(QTL) should be a priority for diversty assessment and conservation purposes. Transformation may
in the future open avenues for solving pecific low-input livestock system congraints.

Fish

Improvement of fish will require increased links with advanced inditutes having expertise on genetic
marker technology for aguatic species and quantitative genetics.  Priority traits include fast growth,
resdance to diseases and to paticular environmenta conditions and high survivd rate.
Morphologica characteristics may dso be of regiona importance. Carp and tilapia are the most
important species undergoing germplasm improvement, but experiences with genetic markers can be
applied across species.

Advancesin science

Genetic improvement has usualy been based on empiricad sdection amed a increasing yied
potentid and high gability. In the future, an optima combination of methodologies, including new
molecular ones, will increase the continuing possibilities for impact. It is now technicaly possible to
apply the new tools of biotechnology, such as genetic transformation and marker asssted sdection
(MAS), to awide range of agriculturdly important crop and anima species. Large-scae gpplication
of biotechnology in genetic improvement as well as biodiversty assessment and conservation is
becoming a redity. The number of gpplications is likely to grow rapidly because of advances in
genomics and biotechnology research in universties, life science corporations and other advanced
laboratories, yidding new knowledge on the genetic base of important traits and intermediary
research products. Also, the scientific breskthroughs for tackling the most chalenging breeding
problems, such as drought tolerance for crops, may be achievable. The chdlenge is twofold:
maintain achieved gains for the globdly important commodities by breeding for durable resstance
while increasing yield potentid and adding new desirable traits.

Most CGIAR Centres with crop and livestock research have established good qudity, needs-driven
biotechnology projects, which are generdly well integrated to practicad breeding. Application of
biotechnology on a large scde for MAS and transformation is, however, only becoming part of
routine breeding. These gpplications are most effectively incorporated into the breeding programmes
by srengthening the facilities a each respective Centre. There will be need for invesment in high
throughput laboratory facilities a least in some Centres in the near future, and to establish the
necessary bioinformatics capacity, for which there is a Systemwide need. The Centres will need to
weigh the probabilities of success againg investment needs and consider contracting and outsourcing
to advanced inditutes and universties, particularly in the case of orphan crops. Inter-centre



collaboration will dso need strengthening. Ex ante economic andyses verifying potentid efficiencies
should guide the dtrategic choices.

Gendic trandformation, adlowing movement of genetic materid from dl life forms, will be of high
priority in cases where the important traits are not available within the existing gene pools, and with
vegetatively propagated crops which are difficult to breed. However, nationd regulations for fied
testing, biosafety and release will need to be in place to secure disseminaion of the geneticdly
engineered germplasm, before mgor investments in this technology are warranted.

Advances in functiond genomics will increase the feasibility of success in breeding for complex traits
in the long term.  Rice breeding is beginning to benefit from rice genomics research, which due to
gene synteny is likely to advance research on other ceredls, as well. For the CGIAR Centres
working with cereds, the drategic choices regarding their involvement in internaiond functiond
genomics research is of immediate importance. The Centres, with their largely untapped germplasm
collections, are well postioned to contribute to functiona genomics work by providing unique
phenotype data that can underpin developments in agriculturd genomics. The Centres have aso
profound knowledge of the various stresses and other environmenta conditions and they understand
the phenotypes involved in dress tolerance. These sirengths should give the Centres an important
role in collaborative functional genomics programmes, which would guarantee access to the gene
information being generated by others. Genomics research on other CGIAR commodities or related
species, such as potato and tomato, is being undertaken mainly in advanced research inditutes, with
which the Centres need to develop strong long-term research linkages. Most Centres have limited
capacity for genomics andyss in-house, and there is need to explore the opportunities for
Systemwide co-ordination in genomics research.

Participatory methods

The need to reach the most resource-poor producers living in the most constrained environments,
which s0 fa have ganed little from agriculturd research, will require grester emphasis on
participatory methods. The Centres role should be primarily to develop models for participatory
breeding and verify their usefulness. Andyss of the sustainability of participatory processes and the
costs and opportunities at different stages of the breeding process are needed. The scding up and
extrapolation will rely on the acceptance, adoption and refinement of these methods by NARS and
the incorporation of them in the nationa breeding programmes.

Increasing capacity of nationa programmes

Many nationa programmes have in recent decades substantidly developed their own capacity to
cary out variety breeding and have dready taken over maingream conventiona breeding of the
maor commodities. Many have aso built consderable capacity for biotechnology. The CGIAR
Centres will need to move from covering the whole breeding chain to drategic research on difficult
and complex breeding objectives and to pre-breeding and developing source populations with
specific traits for a variety of needs to pass on to the nationd breeding programmes.  With
complementary indtitutiona support, there is potentid for larger NARS to assume responghility for
part of the globa commodity research agenda. The vision is one of NARS as sgnificant technology
generators providing internationa public goods within atruly globa research system with far broader
commodity coverage than at present.




However, many NARS in the smdler countries of Africa, Centrd America and the Peacific remain
week. Opportunities to exploit research soillovers from larger to smdler NARS in terms of finished
varieties and populations must be seized. Networking and the deployment of the new information
and communication technologies can facilitate such South-South exchange.

Increasing role of the private sector

The private sector's involvement in germplasm improvement is a growing globd redity. More
participation internationaly and nationdly is expected in the future as the private sector explores
more commodities and traits, which provide promise of economic returns to ther invesment. The
CGIAR mugt enter into partnerships where there are common interests while recognising that there
will be orphan commodities and orphan traits. The complementarities between the private and public
sectors investing in many commodities are important for producing the find deliverable goods to
those beneficiaries that are rlevant in the CGIAR's mission.

Policies and biosafety

As Centres move towards gpplication of biotechnology in breeding and genetic engineering in
particular, the need for covering areas of biosafety, capacity building and public awareness issues in
biotechnology in their NARS collaboration becomes al important.  Training should consequently
take a form of cgpacity building and asssing nationd partners in the technology, management,
regulatory aspects and biosafety reated to biotechnology, while diminishing more conventiond
training for which there are other suppliers. There is urgent need to define Centre policies regarding
intellectua property rights, both as they may redtrict the Centres freedom of doing research and
disseminating research products and as they apply to the Centres own innovations. The Centres
need to work together with their national partners and assst them to guarantee future access to
germplasm and to the breeding and research products by the primary beneficiaries, the poor in the
developing countries.

3.2.  Germplasm collection/biodiver sity

The CGIAR Centres hold large germplasm collections of crop, forage and agroforestry species in
trust for the benefit of the international community. These collections are fundamenta to world food
security and centrd to the efforts of national programmes and the CGIAR Centres to reach their
gods. The collections themsdves, and the vaue adding work done a Centres through
characterisation, evauation and enhancement, can be conddered as some of the most important
CGIAR activities of an internationa public goods nature. The vaue of this work is likely to remain
high even in the long term.

Currently the ownership and stewardship of these collections, including moddlities for accessing them
and sharing the benefits arising from their use, is being renegotiated within the context of a revised
Internationd  Undertaking (IU) on Plant Genetic Resources for Food and agriculture.
Simultaneoudy, nationa legidation regulating access to genetic resources is being prepared by many
countries in accordance with, and in response to, internationa conventions and agreements in aress
such as biodiversty, intellectud property and trade. The outcome of these negotiations, and the
implementation of national access legidation, may have far-reaching impacts on the ability of the



Centres to continue to develop and to derive public benefits from the collections. A policy
environment is needed that will permit continued unrestricted movement of germplasm and an
assurance that the CGIAR System will be able to continue to generate and distribute germplasm-
based internationa public goods. It is therefore essentia that the Centres follow closdly and help
facilitate the negotiations by providing technicd andyss and rdevant information to their host and
regiona country partners and to the internationa public.

The 1U negatiations aso involve the question of benefit sharing. Under amultilatera system covering
genetic resources for food and agriculture, the CGIAR Centres are likely to be expected to take on
new tasks reated to the development and implementation of mechanisms for sharing the benefits
aigng from the use of the globa germplasm collections. Examination of possihilities for providing
such benefits within the context of a multilateral system is thus of consderable importance and may
facilitate the negotiations towards reaching an agreement. The future role of the Centres may involve
them taking on new responsibilities while opening new possbilities for funding.

The CGIAR has over 600,000 accessons in its Centre genebanks. Ther evauation,
characterisation, rguvenation, storage and distribution is an expensive, labour-intensve recurring
activity. Some of these efforts can be rationalised because of the presence of unrecognised
duplication. New techniques in molecular characterisation will enable the Centres to assess the full
range of variability within their collections and, at the same time, systematicaly get rid of duplicates.

The clean up, regeneration and quarantine of vegetatively propagated speciesis a particularly thorny
problem for the CGIAR genebanks. Tissue, and cell culture, and cryopreservation methodology
research will bein the research agendafor sometime.

The greater bulk of the world's plant, anima and microbia biodiversity will have to be maintained in
stu: the CGIAR Centres should lead the way in developing methods in characterisng and tracking
biodiversty and in research on maintaining and managing naturd habitats to conserve biodiversty as
much as possible.

The conservation of indigenous livestock populations and native breeds is a specid chalenge for
ILRI together with its partners, in particular FAO and nationad programmes. This is not as yet
conddered sufficiently high priority presumably because of the associated costs, but the danger of
losing these vauable livestock germplasms will be very pressing in the next decade.

Regarding efforts in functional genomics, where both the public and private sectors are very active,
the CGIAR Centres have a common grength in their access to the unique range of genotypes
contained in the vast germplasm collections and in ther breeding materid. The Centres are well
placed, and need to maintain their ability, to use genomic information and technology to develop
germplasm that is relevant to the unique environments that each Centre serves. Molecular tools make
it possible to understand better what is present in the germplasm collections a both a genetic and
biochemical level. Added value can be derived from genetic resources by using them as a source of
aldes for breeders and genes for biotechnology research. To achieve these benefits, Centres must
be in a pogtion to provide access to the genetic resources in the collections and to facilitate their use.
In addition, it is important that the collections be truly representative of the full range of genetic



variability within the genepools of interest, and that the Centres have the capacity to manage the
collections to agreed internationa standards.

3.3. Sustainable Production Systems through Effective Integrated Natural Resources
Management (INRM)

Sugtainable food security and poverty dleviation - whether for the rurd or urban poor —depend
directly on the hedth of the environment and the natura resource base on which al food production
depends. Thus, conservation and enhancement of resources and the environment are central
and legitimate themes for CGIAR research today and into the future. While centrd to its core
research agenda, there are limits to how much and what type of naturd resource management
(NRM) research the CGIAR should be engaged in. Neverthdess, while the focus will narrow and
sharpen, the overal emphass on NRM research in the CGIAR sysem, rdative to other
undertakings, is expected to grow. Definition of the specific priorities and future NRM research
agenda of the CGIAR in 2010 ill awaits further didogue and discusson (eg., the CGIAR INRM
Group's meeting in Penang in August). Neverthdess TAC has identified five critical eements or
principles on which, in its opinion, priorities can and should be determined.

(@ The CGIAR should concentrate on NRM research that contributes to productivity
enhancement and sustainability of natural resources for production of crop, livestock,
forest and fish outputs that have impacts on poverty reduction and food security, giving
appropriate consderation for intergenerational equity of benefits. This should be a
necessary condition for undertaking NRM research in the System. It derives from the obvious
fact that priority should be given to research directly relaied to the misson and gods of the
Sysem. Only in exceptiona cases should the CGIAR be involved in NRM research that does
not meet this condition. Effective management of the natural environment is an activity pursued
by many organisations for many different purposes, including recregtion, globd climate change,
wildlife management and even ecosystem hedth for its own sske. TAC fully recognises the
legitimacy, importance and vaue of these other objectives. However, given the competence and
numbers of dternative suppliers, the CGIAR should pursue only those activities thet are targeting
sustainable productivity improvements®  In any case, research designed for the necessary
purposes of the CGIAR will often yield results that assist in achieving environmental objectives”
Every effort should be made to creste win-win gtuations or a least to minimise trade-offs
between crop, livestock, forestry and fisheries products and those other environmental and
natural resource values.

(b) To the extent posshble, centres should use an integrated NRM (INRM) focus in ther
research. In its 1997 paper on priorities and drategies for soil and water management in the
CGIAR, TAC proposed and the Members accepted an INRM framework within which to
identify research priorities and to provide a logicd framework for linking the various NRM
activities in the Sysem. The framework should continue to evolve to provide a better defined

% Note in some cases, e.g., in fisheries or forestry, this may well translate into protection of the resource base as a key factor
governing sustainable production.

4 Examples include: biological control undertaken primarily because of the rising costs of chemica control with increasing
resistance, but benefiting also farmer health and the environment; trees grown on farms for food, wood, and forage, but helping
to control erosion and, if native species, helping also to conserve biodiversity; and, reversing land degradation especially where
rural livelihood strategies are seriously threatened as a resullt.
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and more operationd focus. Following the beginning premise - to define the problem focus
clearly - will reduce much of the non-focused and non-integrated work. Indeed, it would reduce
much of the traditiond agronomy/soil science on-station research in favour of production ecology
research. Most of such research would now be done in the context of integrated production
systems at benchmark stes (see (d) below). At the same time the framework incorporates a
broad spectrum of disciplines and activities, including those rdaed to foredry, fisheries and
genetic resources. The 1997 TAC paper a0 identified a number of specific research priorities
(not listed here) in the context of the four INRM linkages, i.e, productivity enhancing and
resource conserving research linkages, spatid or landscape linkages, tempord linkages, and
research and diffusion/adoption linkages’. These are till rdevant. International INRM research
should be process oriented to ensure maximum contribution to production of IPGs. This
gpplies to both biophysica and socioeconomic components, i.e., the nature of biogeochemica
flows, relaionships and changes across environments as well as socio-politica processes by
which postive changes can be made, or negative ones avoided. Such process research
(strategic or gpplied) involves consderation of changes over time, comparability of results across
ecoregiona production systems, and mechanisms for trandating results through adaptive research
done by NARS. Such consderations need to be introduced into the framework when looking at
research priorities for the CGIAR Sysem. This implies a shift towards process-leve
relationships understanding and moddling across environmentd gradients, and away from Ste-
Specific component trids. Some examples might include:

» for water: moddling sysem flows (river basin leve) dlocated across multiple users—-with
particular atention to on-dte and off-gte effects, developing recharge balance modes for
aguifers at risk of excessve drawdown,

» for forests. characterisng the complexity of forest systems and the range of stakeholders who
interact with them, and developing strategies to influence the globa policy agenda;

» for fisheries identification of the types of farming systems and agroecologies in which
integrated aquaculture-agriculture can be sustainably incorporated;

» for livestock: develop databases, models and methods for andysing livestock based systems
to hdp identify priorities for research and development interventions;

» for soils devdoping soil eroson modds for various multifunctiondl agriculturd systems, or
nutrient balance and flow models,

» for carbon stocks documenting and moddling dternatives under multifunctiona land use for
above and below ground carbon stocks and relating changes in those stocks to global
climate change impact;

» for pest and disease incidence: describing, defining and tracking key insect pests usng GIS
and developing models that relate incidence to agroclimatic conditions;

® In the case of linkages between research and diffusion/adoption, the key area for research is understanding the reasons why
existing information has not been used more effectively to improve natural resources management practices, for instance in the
move from shifting to permanent cultivation; also, research on how to get more effective implementation of existing
knowledge for improved INRM, i.e., research on cultural diffusion and adoption of research results already on the shelf, in the
context of fostering a participatory approach to improving natural resources management. TAC is concerned that there is
much research-generated NRM information that is readily available but unused in practice at present (e.g., knowledge regarding
soil conservation technologies and water management practices). There is need for increased research to look at why thereis a
lack of application of known technologies and ideas. It is a promising, potential area of research and the CGIAR Centres are
uniquely positioned to undertake this assessment.
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» for biodiverdty: projecting aternative scenarios of functiond biodiversity under different land
management systems.

In addition to the development and gpplication of various biophysca and economic modes

(lisged above), CGIAR research in INRM will aso target a range of other 1PGs including

developing improved tools for research on land and water management, eg., sustainability

asessment, identification of resource management domains (typologies), and methods for

impact assessment.

(d) Supporting the shift to the process-oriented approach, a focus of effort around common
reference locations, possibly " benchmark sites', or their equivalent is essential for
integration of the many dimensions of INRM. This provides a common environmentd and
problem set for multidisciplinary integration and interface with nationa programs. In fact, this
was amain congderaion in TAC's recommendations to initiate the Ecoregiond Programs. The
problem with them, as per the Eco-Regiond Review Report (TAC, 1999), was that they did
not focus enough, as suggested in the 1997 TAC priority and strategy document on INRM and
in the current TAC vison document. The focd ste (benchmark) work should aways be done
within a GI S framework to facilitate extrapolation to the relevant recommendation or application
domains.

(e) Priorities for specific NRM research themes should be made by Centres in the context
of the needs of their other priority programs relaed to sustainable productivity enhancement,
and in terms of regional priorities and their comparative advantages. This point has been
discussed at length in the main vison and strategy paper. Nevertheless, specific examples of a
global NRM agenda are cited below.

The CGIAR iswdl positioned to become the globa focad point and provide visibility for internationa
research to address natura resource management issues related to productivity enhancement. Asa
nucleus for globa knowledge on sustainable land and water management, the CGIAR could lead/co-
ordinate the effort to improve the sate of information on land and water degradation and its impacts
on agriculturd, forestry and fisheries production. In addition, it can play a mgor role in surveying,
andysng and disseminating information from the grey literature dedling with scientific and indigenous
knowledge on land and water management in reation to agriculturd, forestry and fisheries
production.

3.4. Policy Research

The CGIAR will continue to play an important role in conducting socioeconomic and policy
research. As in the padt, the System will need to continuoudy revist its role in the context of the
activities of the many other nationd and multilaterd organisations conducting such studies. The future
CG research agendais dso shaped on the basis of its relevance to poverty reduction and sustainable
food security, and with a focus on outputs, that conditute internationa public goods. Policy
digortions, inditutiona deficiencies, and ill-defined public goods will continue to exigt a both the
loca/nationd and internationa levels, acting as bariers to the diffuson and adoption of new
technologies.

Socioeconomic and policy research in the CGIAR will accompany the gene and information and
communications revolutions. It will capitdise on current advances and push the frontiers of
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knowledge in bio-economic moddling, spatid anadyds, new management science, inditutiona
economics, socioeconomic understanding of household and collective behaviour, and poalitica
economy. Policy research in the CGIAR System has, in particular, been strong on policy andyss
and impect, but has given rddively little emphass to analyss of policy making processes. In the
future, greater attention should be given to politica economy processes and to the emergence of
rules for conflict resolution and regulation.

The evolving comparative advantage of the CGIAR in policy work implies thet in the future greater
emphasiswill be placed by the CGIAR on:

legd and policy research on food, agriculture and resource use, e.g. access to germplasm with
respect to IPR related issues and regulation of environmental and consumer risks associated with
new technologies.

poverty mapping and monitoring; identification of the determinants of poverty and of new
drategies to escape poverty, capitdisng in particular on the contributions that breskthroughs in
agricultura technology can make when co-ordinated with other poverty reduction instruments.

improved socioeconomic understanding of individud, household, and community behaviour,
dressing in particular the heterogeneity of these agents and their differentiated demands for and
potentid uses of technologicd and indtitutiond innovations.

technica and policy research providing information of use to globd environmental conventions
and fora (eg., on trade, biodiversity, desertification, climate change, fisheries, forests, water and
the globa monitoring of risks);

improved use of technologica advances for product development customised to the
heterogeneity of poverty, cepitdisng for this on advances in biotechnology, production
technology, precison farming, geographica information systems, and participatory breeding and
extenson techniques.

integration of biologicd modds of plants and farming systems with socioeconomic models to
obtain a better understanding of the roles and potentias of technology for food security, poverty
reduction, and sustainable management of the environment.

condruction of organisationd models of efficient and fair human rdations, property rights and
governance fogtering rura development gpplying advanced communications and participatory
approaches;

the role of indtitutions in research and development on particular issues related to poverty and

efficient and sustainable use of natura resources, for example, in the decentralised and
participatory management of irrigation water, forests and aguatic resources.

On the other hand, some topics will increasingly be addressed by other policy-oriented organisations
and hence less emphags will be given in the future to:

input and product market policy research;

trade liberalisation research;

farming sygems andyss.

More emphasis will dso be given to sudies with particular rdlevance to policy and indtitutiona
congraints in sub-Saharan Africa and South Asa to accompany the CGIAR's new vison and
drategy. Smilarly, emphasis will be given to modes of regionad development to experiment with
dternative gpproaches to priority setting and ingtitutiona coordination at the regiona levd.
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A large amount of policy research is currently conducted a Centres other than IFPRI to develop
policy options for more efficient resource use with respect to their specific commodity, regiond,
agroecologicad zone and resource management mandates.  While some of this ongoing work will
evolve over time, there will be a continuing need to conduct research on policy options to enhance
technology adoption and impact pathways, promote smalholder participation in input and output
markets, and reduce negative environmental consequences of increased productivity.

3.5. Enhancing Ingtitutions

The CGIAR's effectiveness and efficiency in ensuring that knowledge and expertise for enhancing the
performance of research and related indtitutions are accessible to relevant users hinges on whether
(a) the CGIAR is doing the right kinds of indtitution strengthening research and service work, and (b)
it is maximisng its comparaive advantage vis-avis dternaive suppliers, and (c) the System's
activities are truly internationd public goods.

The CGIAR's indtitution strengthening activities involve:  improving the capacity of NARS scientific
and management personnel; enhancing understanding of research management processes, and
providing more efficient and effective tools for ressarch policy formulation, planning and
management, including priority setting and impact assessment. Research advisory services address
the policy, organisation and management concerns of NARS, providing advice on nationd
agriculturd research policy, on the structure and organisation of nationd systems and their linkages,
and on programme development, resource alocation and ingtitute management.

The kinds of inditution strengthening in which the CGIAR engages may be dassfied into at least
three categories of activities, which contribute to:

@ the development and dissemination of generic, methodologica tools for research palicy,
organisation, management, and impact assessment/evauation;

(b) training, information, and networking that enhance components of NARS (e.g., technology
development) related to the specific mandates of the respective CGIAR Centres rather than
to NARS asawhole

(© the research policy, management, and organisation needs of specific countries.

Other things being equd, category (@) outputs would seem to quaify as internationa public goods
that cannot be produced with as much efficiency or effectiveness as the CGIAR by dternative
suppliers who lack a globa mandate and a long-term research perspective. These outputs are a
growing component of ISNAR's portfalio.

Outputs in category (b), traditiondly provided by the most of the CGIAR Centres, are in some cases
increasingly being produced by NARS themselves, often in collaboration with the Centres and
sometimes with ARIs. Some laboratories and research groups of the larger NARS can increasingly
assumethe role of internationa Centres for specific research themes and problems. However, asthe
CGIAR moves increasingly in the direction of molecular genetics, there would appear to be a
compelling rationde for continued IARC involvement in inditution srengthening of this kind. The
CGIAR would increasingly play arole of catdyst, organiser and coordinator.
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The evolving capacity and sophidication of some NARS imply a progressve narrowing of the
research space in aress traditionally occupied by the CGIAR. Opportunities for a progressve
reduction of CGIAR activities in particular fidlds of research are provided in the earlier sections of
this chapter.

Category () outputs provide advisory services that are country-specific and have limited potentia
for spillovers beyond nationda frontiers. 1t would, therefore, seem logical that they be prioritised in
the context of the CGIAR's regiond research agenda.

Apart from the choices implicit in the foregoing observetions, TAC reiterates the dripe review's
identification of inditution strengthening research themes/directions having high potentid  payoff.
Theseinclude:

1 The urgent need for more research on inditutional development as it concerns agricultura
research in developing countries, including the development of indicators for assessng
indtitutional development requirements, evauating which types of interventions have achieved
the best results, and identifying the political, cultural and ingtitutiona congraints.

2. The need to broaden the CGIAR's mandate on research policy and management beyond
traditiona public sector R& D, to address the needs of the private sector and civil society,
the public-private interface, the co-production of public goods by public and private sectors,
and the role and management problems of NGOs and other non-profit organisations.

3. The need for closer collaboration among Centres in inditution-strengthening activities. The
emergence of regiond groupings and of a globa forum of NARS is a positive devel opment
that will hdp facilitate and channd the Centres effortsin inditution strengthening.

4.  Concluding Comments

This paper has outlined, in broad terms, the future research agenda of the CGIAR in the context of
TAC's proposed drategy and its Sx background elements. Thus, in the long-term, the CGIAR will
need to play a continuing strong role in (&) the conservation, characterisation and distribution of
germplasm; (b) germplasm enhancement and improvement for crops, fish, trees and animals of mgjor
international importance to poverty dleviation; (C) ressarch on mgor globd NRM themes
particularly related to productivity enhancement and with focus on generating process oriented 1PGs,
(d) key policy research topics, (€) strengthening national and regional capacities in specialised aress,
and (f) fostering its unique role as a catdyst and integrator of globa knowledge and research efforts
on key condraints to agriculture, forestry and fisheries. It is no coincidence, nor is it surprisng that
the six key priority areas that emerge for the future generdly pardld those that exist today. These
have emerged after many years of experience and many years of assessing the impacts, successes
and failures of the CGIAR in the context of its gods and the changing outputs from the larger
agricultura research community. What will differ in the future are the specific themes within the
broad categories and the approaches to research that have emerged through the cumulative process
we cdl science and technology devel opment.
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While new chdlenges and themes are being added to the CGIAR portfolio, TAC dso has made
suggestions on areas of activity where the CGIAR’ s role should be gradudly reduced, either because
they are increasingly done more efficiently by others, or because science has passed them by. In the
area of germplasm improvement and production systems research, the CGIAR will de-emphasse its
work on conventiona plant breeding, traits increasingly being handled by the private sector, and on-

dation production agronomy. In the fidd of naturd resources trids, less emphasis will be given to
activities that have little relation to sustainable productivity improvements. In policy research, a
number of themes are increesingly being researched and handled by loca groups or by other
internationa policy research entities  In capacity srengthening, they incdlude aress of training
increesingly handled well by NARS and others and individud country inditutiona services that have
few IPG characteridics. These adjustments to the agenda will be reflected over time through
regiond priority setting and in the Centres medium-term and strategic plans.

The CGIAR's role as a eward of internationad germplasm is expected to increase in the future
because of the CGIAR's ability to provide consderable added vaue to the collections through its
genomics research.  The vaue adding function will remain the CGIAR's mgor role in germplasm
consarvation over the next two decades. The CGIAR as a publicly funded organisation aso will
remain committed to ensuring that free access to germplasm will continue to be guaranteed to Al.

The increased involvement of the private sector in areas related to crop improvement for commercid
agriculturd production in developing countries provides the CGIAR System with a mgor new
opportunity to get out of these areas and concentrate efforts on those traits that are of critica
importance to the poor, but of little interest to the private sector because they cannot capture the
benefits from such work. Given the greater interest of the private sector in crop improvement, this
may well lead to a narrowing over time of the CGIAR research germplasm improvement agenda
towards greater emphasis on traits of importance to the poor and towards a greater emphasis on
integrated natura resources management and sustainability and productivity maintenance questions.

TAC's discussion on the research agenda has been very much in the context of themes of
importance a the globd level. TAC has refraned from giving advice on regiond priorities, snce
these more appropriately will be developed in close consultation with Centre partners through the
regiond planning mechanisms that have been recommended by TAC. The task of reconciling
regiond priorities and action with the globd priorities of the System will be a big chdlenge for TAC
and the Group in the coming years. Increased emphasis on output focused research and assessment
of impacts of CGIAR investment will help to guide the System in the process of adjusments over
time.

The above discusson provides indications that will dlow the Group in its discussions to move closer
to a definition of the “heartland” of the CGIAR research agenda.  This heartland will clearly consst
of those activities that make the largest contribution to the achievement of the CGIAR's misson of
sugtainable food security and poverty reduction through research that generates internationa public
goods. TAC bdlieves that the “heartland” of the CGIAR research agenda will and should change in
an evolutionary, not revolutionary fashion. This should happen through an iterative process of doing,
monitoring and evauating results of research within the overdl guiding framework as suggested by
TAC and modified and adapted by the Group.
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The information provided in this companion paper will be incorporated in TAC's find report to the
Group, to be prepared at the time that TAC presents its assessment of necessary ingtitutiona

redignment to most effectively ensure the implementation of the new vison and drategy, and the
resulting “heartland” research agenda discussed in this paper.



