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Improving Rurid Livelihoods: CIAT's Medium-Term Plar 2002-2004

CIATs strategy for 2001-2010 reaffirms a basic commirmment to alleviating hunger and
poverty while improving natural resource management. Improving the ivelihoods of the rural
poor through high gquality science is an effective and direct way to address their needs
while ensuring a supply of cheap feod for the urban poor. The sustainable livelihoods
pursued by disadvantaged rural people leads to the outcomes they desire by enabling them
to continuously and systematically build their physical, economic, and social assets, thereby
giving them more control over their lives.

We recognize that science-driven agriculture is just one of the ingredients needed to
achieve sustainable rural livelihoods just as research is but one necessary ingredient to
improve agriculture. Moreover, improved agricuiture, be it through higher crop yields,
reduced soil erosion, or new pest conirol technologies, by itself does not guarantes
sustainable rural livelihoods. Nor can CIAT achieve these goals alone. We must work in
partnership with others with common goals and complementary strategies.

Cverarching goals

As a research center specializing in people-centered solutions for tropical agriculture,
CIAT uses science to help the rural peor get to three interdependent “critical conditions”
along their path to sustainable rural livelihoods.

»  Competitive agriculture
»  Agroecosystem health

* Rural innovation

Most of the tropical world’s poor live in rural arcas where agriculture is the single most
important source of income and employment. Without a competitive agriculture, many of
the rural poor will not have the employment te earn their food; farmers will not have the
cash they need for essentials like medicine and sducation; and the urban poor risk facing
hunger due to higher food prices. Intensification, diversification, and higher value added are
mutially reinforcing tactics to make small farmers more competitive.

Declining agroecosystem health is the enemy of many of the rural poor. Soil erosion,
nutrient decline, reduced biodiversity, depleted water resources, global warming and new
pests and diseases are just some of these threats to agro-ecosystems health and the
livelilioods of the poor. Fragile environments, upon which many poor farmers depend,
require special attention. If preperly managed, natural resources in vulnerable settings, such
as hillsides, can be guite productive and may be systematically improved

Protection of soil, water, and forests, as well as pest control, often requires coilectively
designed solutions applied beyond the scale of the single field or farm, Rural innovation to
adopt new technologies, enter new markets, better manage resources and information, can
often best be done at the community rather than the individual farn level. Enhanced social
capital through participatory research, information systems, and collective action are Key
community agsets that must be fostered.

Core scientific competencies

CIAT’s core assets are ite scientific competencies. These are multidisciplinary teams of
scientists experienced in systems approaches to issues afiecting agriculture and natural
resource management. Supporting them are the world's largest germplasm collectians aof
beans, cassava and tropical forages, and an up-to-date infrastructure of laboratories and
other facilities. Equally important, we have long and rich experience working collaborarvely
with farmers and other agricultural specialists in a variety of local, national, regional. and
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international organizations. To promote sustainable rural livelihoods, CIAT will cultivate five
core scientific competencies:

Agrobiodiversity and genetics. Access to high-quality germplasm—for staple crops
like cassava, beans, and rice, as well as for forages and alternative high-income crops—
remains a high priority for small farmers. Genetic research, applied to conserved and
characterized agrobiodiversity, leads to higher crop productivity, improved plant and soil
health, and better human nutrition. Advances in molecular biology and genetic
transformation have markedly improved our understanding of agrobiodiversity, thereby
creating new opportunities for unlocking the potential of the vast genetic diversity found in
the wild ancestors and close relatives of cultivated crops.

Ecology and management of pests and diseases. Crop damage by bacteria, fungi,
viruses, insects, and other pests is a perennial risk in farming and can deal a knockout blow
to rural livelihoods. In response, farmers all too frequently apply pesticides excessively, both
damaging the environment and the health of farm families and consumers, while often
failing to effectively control pests. Safer, more effective alternatives to pest management,
based on better understanding of agro-ecologies, can combine crop varieties with genetic
resistance to pests and pathogens; biclogical control to fight pests with their natural
enemies; and better farm management practices, including judicious use of agro-chemicals.

Soil ecology and improvement. Healthy, fertile soil is vital to overall agroecosystem
health and agricultural competitiveness. Soil quality needs to be enhanced, especially where
degradation is already a problem. The soil is also a public “ecological service™ a regulator of
water quality and supply, a way to break down contaminants, and even a carbon sink to
slow greenhouse warming. Thus, how tropical farmers manage soil is relevant not only to
their livelihoods but also to the survival of all terrestrial life. We view soil holistically, as a
complex living system. Emphasis is put on managing fertility based on better understanding
of factors such as nutrient flows through plants and soil organisms.

Spatial analysis. Spatial information can help produce more food with fewer
environmental risks. Land use decision makers, whether local farm communities or national
government agencies, need appropriate tools to analyze trade-offs. Advances in geographic
information systems (GIS) and modeling, combined with participatory data collection, offer
major opportunities for better land management. However, more user-friendly interfaces
need to be designed. Decision-support tools can analyze farming systems and scale up farm
behavior to the watershed level to better understand the effects of farmer decisions on
resource degradation or improvement.

Socioeconomic analysis and participatory research. Understanding farmer and
community decision making is crucial to the success of new technologies for improving rural
livelihcods. Socio-economic analysis generates insights and empirically validated principles
for designing people-centered solutions, relying heavily but not exclusively on participatory
methods. Other important tools and cutputs are models, databases, and policy
recornmendations. Finally, a key contribution of socioceconomic analysis will be to monitor
and evaluate CIAT research outputs and assess their impact, focusing more on issues of
sustainability and poverty reduction rather than just productivity.

This combination of five competencies has distinct strengths. Each area of competence
brings together related disciplines that have significant scope to contribute to and benefit
from scientific advancement. And each can help CIAT and its partners to achieve a direct,
positive, and lasting impact on rural livelihoods in the tropics. Furthermore, these core
competencies are highly complementary, allowing for integrated approaches to problem
solving. Together, they will form an enduring and stable institutional framework, while at the
same time giving CIAT the flexibility to respond to an evolving research agenda. As science
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advances and new tesearch problems arise, adjustments will be needed. A major
precccupation of CIAT leadership will be to ensure that the human skills, technology, and
equiprnent pertinent to these scientific areas are up to date.

Operational Context 2002.2004

World food situution. Sub-Saharan Africa and South Asia are seen by the CGIAR as
the central foci of food insecurity and malnutrition over the period of this MTP. Poverty and
assoctated food insecurity, much of it still rural, remains a significant problem, especially in
Central America and Andean countries even though some Latin American countries will have
strong per capita food production. Increasing international trade, financial flows, technology
diffusion, rapid urbanization and ever-easier information flows will be characteristics of the
period. Viclent conflicts will be a major source of food insecurity and will divert attention
from agricultural development in many situations, including countries in which CIAT works.
There are a number of emerging health crises including the HIV "AIDS pandemic, the re-
emergence of malaria, and micronutrient deficicncies which will affect agricultural
productivity as well as human health.

Environmental challenges. As the reality of climate change is ever more evident,
there is a growing concern about how agriculture and food production can adapt, especially
in low income tropical countries. Extreme climate events appear to be growing in frequency,
and will have an effect on soil and water resources that are already subject to substantial
pressures towards degradation. The rural poor are especially vulnerable to these processes,
and water will be a limiting factor in many regiona. Ongoing trends of loss of agrobiodiversity
will not be self-correcting.

Science and technology. Rapid advances in molecular biology will continue as will
advances in computer and information sciences that expand the potential for modeling
complex processes, both ecological and for human decision making. Associated with
progress in biotechnology are new institutional frameworks, most importantly related to
intellectual property rights, ownership of germplasm, and increased environmental and
health regulation of novel agricultural technologies. CIAT needs to be active in harvesting
useful new techniques at the frontiers of science and to keep abreast of changes in the policy
realm that affect the development and deployment of agricultural innovations.

Agricultural research systems. Rescurces will remain highly constrained in most
public sector systems in the tropics. Except for a handful of the larger countries, national
research capacity will not be sufficient to meet challenges to increase productivity while
respecting the environment. Regional research networks operated by nafional programs will
be increasingly emphasized, but are likely to remain dependent on non-sustainable external
funding. The private sector will have a growing role in a few field crops in a growing range of
countries, but will not provide significant technologies for a wide array of tropical crops.
Substantial private investment in major craps in the temperate countries risks leading to a
widening technical gap in many tropical crops. Innovative appreaches to harnessing the
private sector could make a major contribution in the tropics.

CGIAR, There will be continued efforts at institutional reform based on strengthening
the CG Secretariat and the Executive Council. Challenge programs are expected 10 emerge as
a major element in the CG. While these programs will provide opportunities for increased
collaboration among centers and between centers and advanced research institutes and
NARS, at the same time they are likely to sharpen competition “or resources. It is expected
that the challenge programs will attract new resources, but there is no prospect for
increased unrestricted resources for CIAT and the ongoing processs of decline in unrestricted
resources since 1989 can be expected o conunue through the MTP perwod,
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Innovations to CIAT’s Research Agenda

Revitalizing CIAT's research agenda is the centerpiece of the MTP 2002-2004, The renewal of
the research agenda is guided by four principles. First, the new research agenda must
embody the spirit of the Strategic Plan 2001-2010. Second, the new research agenda must
respond to emerging challenges and opportunities. Third, the new research agenda should
promote integration and simplify the research portfolio. Fourth, the new research agenda
should be based on existing healthy partnerships and current scientific strengths.

Four new elements are recommended for inclusion in the MTP research agenda:

- Tropical Soil Biology Fertility Institute
-~ Tropical fruits

- Climate change

- Information for rural development

Tropical Seil Blology Fertility Institute. Understanding and managing the soilas a
Living biclogical resource is a crucial strategy for improving soils. Enhanced biclogical
activity including nutrient cycling and biological nitrogen fixation opens the possibility for
improved and more sustainable agricultural productivity, especially for resource poor
farmers in Africa for whom inorganic chemical fertilizers are not a realistic option. These
approaches have been a common theme both of CIAT soils research and also that of the
Tropical Soil Biology Fertility Program (TSBF) based in Kenya. CIAT and TSBF have warked
closely together in the past, with elements of a common research agenda through the
systemwide Soil Water Nutrient Management Program of the CGIAR, SWNMP. CIAT and
TSBF have conducted joint field research, shared a scientific position, and developed
proposals and raised funds together. Based on common objectives and a positive experience
of collaboration, CIAT and TSBF have negotiated an agreement through which TSBF would
become an institute within CIAT. To this alliance TSBF brings its cutting edge research
experience on tropical soils in Africa as well as a strong network of national soil science
researchers in Africa, while CIAT brings a similar body of research experience, based more in
Latin America, as well as strong competencies in biotechnology, soil pests and diseases,
participatory research, and spatial analysis. This alliance, supported by ICRAF which will
host TSBF, creates a powerful interdisciplinary team to tackle the urgent challenges of soil
fertility, especially in Africa. A close relationship between TSBF and the CIAT soil project
should evolve towards a fusion of their research agendas with a continuing commitment to
the SWNMP.

Tropical fruits. High valite crops that gerierate empioyment and can tap growing
markets can significantly contribute to agricttitiral competitivity and sustainable livelihoods
for the rural poor. Generally the poor have scarce land resources which place severe limits
on the incomes that they can generate irom staple field crops. While staple field crops can be
an important part of a food security strategy, they alone can not generate on small
landhoeldings the incomes needed to lift the poor out of poverty. Consumption of tropical
fruits is rising not only in tropical countries themseives, but also the demand for exports to
high-income countries is also strong. These trends are likely to continue to create buoyant
markets with high demand elasticity, favorable for farmer income generation. Policy makers
in many tropical countries are keen to exploit these opportunities, but there is little coherent
research on tropical fruits. See the project description in Appendix I for more detail on
CIAT's intended strategy in tropical fruifs.

Climate change. Growing evidence confirms that temperatures are rising, which may
iead to future reductions in crop vields in most tropical and subtropical regions. Currently
climate change is expected to slow growth in world food producuon, thereby leading o
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higher food prices which the poor will find especially difficult to afford. In particular, food
security is expected to deteriorate in Africa, The ability of countries, communities and
tamilies to adapt to and cope with climate change depends on such factors as wealth,
technology, education and infrastructure. Low-income countries generally have less capacity
to adapt and are thus most vulnerable to climate change. The poorest of the poor may often
have the most to lose from climate change.

CIAT has been working on climate change issues for some years now and propeses to
integrate this work into a focussed project, described in Appendix I. This work will build on
GIS modeling research that has been attempting to better understand the impact of climate
change on agriculture, especially on the poor. CIAT has also been conducting research on
adapting agriculture to warmer and often drier climates where insect and disease pressures
may also vary. Finally, CIAT has been conducting research on how agriculture may either
exacerbate or mitigate climate change, for example, through improved digestibility of forages,
land use change, and carbon sequestration. This project will articulate with the anticipated
CG challenge program on ¢limate change, to which CIAT is currently contributing the lead
scientist.

Information for rural development. The information revelution has reached highly
capitalized farmers and fully penetrated agricultural research systems in high-income
countries. Information is rapidly and electronically available and is being used in
increasingly sophisticated agricultural systems, for example, in precision farming. In
comparison, poor farmers in the tropics lack information on markets, resource management
options, and technology. Access to such information is increasingly feasible at the
community level in many poor countries. A research strategy to better understand how to
harness the information revolution for poor rural communities is described in Appendix [.

Integrating CIAT’s Research Agenda

Enhancing research integration while simplifying the project portfolio is another objective of
the revitalization of the research agenda in the MTP 2002-2004. This has led to the pulling
together of research activities that were heretofore less tightly linked. Genetic resources
conservation will continue, with all current resources, but rather than operating as a fully
independent project, it will be folded into the Biotechnology project, thus emphasizing the
close links between genetic conservation and utilization.

Similarly, the separate beans and beans in Africa projects will be merged into a single
project, thereby restoring the complete integration that prevailed 1983-1995. In addition, a
significant part of the research carried on in the beans in Africa project has not really be
restricted to or focussed exclusively on beans. Elements of this more general systems
research will be integrated into the IPM project, the soil project in collaboration with TSBF,
impact assessment and participatory research. Work with the Africa Highlands Initiative will
be linked to CIAT’s hillsides project.

The hillsides project will be recast as a global effort, integrating research in Central
America and the Andes with work in the uplands of Asia and the mid-altitude zones of
Eastern and Southern Africa. While recognizing the unique characteristics of each of these
regions, nonetheless there are a number of commonalities which it would be advantageous
to exploit. All are regions characterized by small farmers managing a similar resource base
in terms of soils and topography. Likewise many of their socio-economic characteristics are
similar, for example, relatively poor integration in markets and the presence of common
property of forests and water. Finally, many of the crops are the same, with forages, beans,
cassava and tropical fruits widely but not universally cultivated. Parts of this work will be

[



Draft for BOT

carried out through the Ecoregional Program for Latin America, and others linked to the
African Highlands Initiative,

Rather than continuing as a separate small farm systems project, systems research
will be integrated into other projects as an approach. Some elements of the cuarrent systems
research project will be integrated into the hiliside project, while others, depending on their
nature, may be integrated, for example, into soils or forage research. The objective of this
change is to make the farm systems approach and integral part of a wide range of research
at CIAT rather than treat it as a stand-alone activity. ’

Land management research, hased largely on the capabilities for spatial analysis
discussed above, is also seen as an approach or set of methods that is most effective when
warking through other thrusts of CIAT's research agenda. Instead of having a separate land
management agenda, the intent is to more fully integrate land management approaches into
research for the hillsides, Scouth American savannas, and the Amazon basin. Moreover, these
approaches can be integrated with soil, [PM, impact, and genetic improvement research.
Because of the complexity of the current research activities of the existing land management
project, it is best to use the first year of the MTP to promote an evolution of an integration of
land management research as an approach to other objectives in the CIAT research agenda,
rather than as an objective on its own.

CIAT’s Continuing Research Agenda

Many of the currens research areas of CIAT are expected to continue to contribute directly
and substantially to the ultimate goal of sustainable rural livelihoods. These include some
globally important public goods. Descriptions of all the projects noted in this section can be
found in Appendix I. These project descriptions do not yet reflect the merging of activities
from other projects as discussed in the preceding section. Planning to integrate these
activities will initiate at the annual staff meeting in November, and will be complete before
the meeting of the BOT Executive and Finance Committee in early 2002,

Cassava research will focus on making it a competitive alternative for resource poor
farmers. Priority will be placed on reducing preduction costs and increasing product quality,
for example, through improving starch quality or vitamin A content. Major partners will
include HTA in Africa, EMBRAPA in Brazil, the CLAYUCA consortium with the private sector
in Latin America, and the Cassava Bictechnology Network.

Tropical forages will be deployed more globally to take advantage of their multi-
purpose uses as animal feed, for recuperation of degraded lands, and as a soil cover crop or
erosion barrier. This global approach will be closely integrated with ILRI and the CGIAR
Systemwide Livestock Program. Greater attention is being given to Southeast Asia and sub-
Saharan Africa while the savannas and hillsides of the Armericas also remain major targets.

Bean research will be closely linked to research networks in Africa and Latin America,
if the latter are sustainable. Expected results include climbing beans better adapted to warm
envirenmernts for small farmers, improved germplasm adapted to water deficits, and higher
iron content for improved nutrition. Mexico and Brazil will be strong partners.

Rice research will be a very high priority for the Latin American and Caribbean region.
Priority is given o strategic research to enhance the competitiveness of rice. Linked to [RRI's
giobal rice research, CIAT will emphasize its partnerships with growers and the private
secror through FLAR {the Latin America Fund for {rrigated Rice| and CIRAD of France.
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Biotechnology is a key tool underpinning the genetic improvement work of all CIAT
crops. The research of bictechnology is fully integrated with the objectives of the genetic
improvernent projects and does not pursue a separate set of objectives. The biotech lab
emphasizes studies of genetic diversity and the development of markers to assist
converntional breeding and some work on genetic transformation is also done.

Research on participatory methods develops techniques that smpower local
communities with the capacity to make better use of the formal agricultural research
system, Flexible methods will be developed to allow for adaptation to Iocal conditions.
Strategic research on methods and their impact will be conducted with the Systemwide
Farmer Participatory and Gender Research Program, and the methods will be disseminated
globally through the Future Harvest Centers and other partners.

Research on methods to establish small rural agroenterprises to link market
opportunities, processing technologies and environmentally sound production will yield
principles that can be applied globally. Primary users will be technical personnel in rural
development. Priority will be placed on testing principles in Africa and Scutheast Asia, as
well as to linking with tropical fruit research in Latin America.

Integrated pest management research will feature the global effort to overcome
whiteflies, part of the Systemwide IPM program. Greater attention to soil borne pests and
pathogens is expected, and this work will be closely linked with that of TSBF.

Impact assessment will continue o examine key issues related to the expected
potential impact of CIAT research as well as to appraising the impact of past research
outputs. Increased effort will be placed on lpoking at the impact of non-traditional research
outputs and on the policy environment as it effects the impact of biotechnology.

Explorations for CIAT’s Future Research Agenda

The research areas discussed above represent the major elements of the MTP research
agenda that are organized as research projects presented in Appendix I. However, research
challeniges and opportunities are ever changing, and CIAT is alert to the potential to include
additional areas into its research program in the future.

Savanna research has long been a pricrity at CIAT, was for some time 2 separate
project; and currently is the core of an important partnership with the Ministry of
Agriculture of Colombia. Savannas research draws heavily on inputs from biotechnology,
rice, forages, cassava, soils, land management and impact assessment.

Likewise, research on the Amazon basin has long been a concern of CIAT and at one
time a forest margins project was explicitly oriented to deal with Amazon issues. Recently,
CIAT has been in clese consultation with EMBRAPA of Brazil and other centers (CIFOR,
ICRAF, IPGRI to pull together common objectives with a view to working together for the
Amazon in a new multi-institutional initiative,

Water is widely being seen as an ever more critical resource both for agriculture and
other uses. An important initiative is being led by IWMI with a view to forming an inter-
institutional effort on water resources. CIAT would participate with its expertise in the
management of hillside watersheds.

The importance of the linkages between agriculture and health are becoming a higher
priority. CIAT has taken the lead in moving forward a consortium of institutions warking on
increasing the micronuirient content of important foods. This is an especially stfective way of
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improving the nutritional status of the poor. Other work related to human health includes
IPM research to reduce pesticide use. It has not yet been decided to pull together these
different activities in a uniffed agriculture and health research agenda, but the work on
micronutrients is expected to go forward strongly.

There is an emerging set of biopolicy issues centered on the use of genetic resources
and transformation technelogy. To be effective in its own research, CIAT must be alert to
these issues and there is a need for a more proactive effort along these lines in the CGIAR,
The issues include cwnership of genetic resources, intellectual property rights,
environmental and health regulation of genetically modified crops, and the impacts of
biotechnology research. Some research along these lines is conducted in genetic resources,
biotechnology and impact assessment.

Organizing for the MTP

Multi-disciplinary teams will be mobilized to plan and implement research projects, and are
thus the key operational unit at CIAT. Project teams will foster a culture of cross-boundary
teamwork and a results orfented approach. Projects need to integrate research, relationships
with partners, and resource maobilization. The set of projects will evolve over time, and will be
reviewed regularly through the annual preparation of Medium term Plans as required by the
CGIAR.

Regional coordinators will harmonize research agendas, promote strategic alliances,
and mobilize resources with partners in the regions. Research in the regions will be
implemented through the CIAT projects but coordinated in the region by the regional
coordinators.

Scientific competencies will play a major role in knowledge management to help
ensure scientific guality and that CIAT uses the most effective and up to date methods to
reach its research objectives. They will advise in the recruitment of scientists and will
manage key capital resources,

Working groups will be constituted as needed to pool together expertise across project
boundaries to respond to emerging challenges or opportunities.

The Director General, supported by the Management Team, will provide overall
leadership and direction. Resource mobilization is an important function. The size and
structure of the Management Team will evalve overtime, with a move towards a smaller team.

For CIAT, science is a means to promote development through sustainable rural
livelihoods. Thus, linking research with development is an important concern, The
transformation of scientific findings into outcomes for developmient needs to be actively
pursued through a better understanding of the research process and the dissemination of
research outputs,

Public-private partnerships will be of prowing importance as new opportunities arise
to engage the private sector in activities consistent with CIAT’s objective of sustainable rural
livelihoods. They can also provide mechanisms whereby the commercial sector shares the
benefits it obtains from public sector research. CIAT's facilities will continue to be managed
as a science park, encouraging like-minded institutions to share facilities and costs.

The Board of Trustees ensures that policies appropriately align objectives, programs
and resources with CIAT’s mission and charter. It monitors and approves the
implementation of plans, budgets and policies.

a
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Financing the MTP

The financial plan for the MTP 2002-2004 is based on a stable funding base of $31.2 million
over the period of the plan. This is quite similar to the actual funding and expenditure levels
in the recent past. Obtaining the resources to convert this plan inte a reality can not occur
without effort.

CIAT has had a series of successes in recent years in obtaining a variety of new
research grants. Recently CIAT has obtained an important grant from USAID for the
micronutrient initiative. Important new contracts have been signed with the Ministry of
Agriculture and Development of Colombia. CIAT has entered a partniership to implement
research related aspects of a USAID project in Haiti. The Kellogg Foundation has confirmed
new support for farmer participatory research. Additional grants have been obtained for
2002 from Belgium, Canada, Germany and France, among others, Moreover, CIAT has
gignificant new projects with good prospects in the pipeline.

CIAT has, therefore, reason te be confident about its funding prospects. Nevertheless,
there are some significant risks that must be noted. Unrestricted resources have declined
without exception every year since 1989, and 2002 1s to be no exception with announced
cuts from such key and imporiant donors as Japan, Switzerland, and the World Bank.
Moreover, the CG appears to have signaled its intention to reassign from some of the
resources currsntly going to unrestricted support of centers to the new challenge programs.
CIAT is, of course, actively seeking to participate in the new challenge programs in order to
replace some of the at risk core resources. Overall, though, investment in overseas
development assistance, the mainstay of CIAT financing, has been decreasing.

Consequently, it is realistic to assume that unrestricted resources will continue to
decline over the period of the MTP. Financial stability can only be achieved by increasing
income from other sources. [nvestment in science and technoelogy has not suffered like
overseas development assistance, so science and technology programs could be a source of
some additional income. ACIAT has made a special effort to tap resources from philanthropic
sources, and there is some scope for optimism.

With the decline of unrestricted funds and the growth in importance of research
contracts, internal adjustments are required. For many years, unrestricted rescurces have
funded the core research program while “special projects” were used to fund additional
activities, Henceforth targeted funds can not be used to simply undertake additional new
activities: they will have to become part of the core research program that can not otherwise
be financed. Management believes that vigorous implementation of this policy can enable
CIAT to escape the very significant downsizing that several centers are undergoing in 2002
due to the above mentioned donor cuts. Additionally cost saving measures are being sought
in areas such as travel and purchasing,

In the last couple of years CIAT has benefited from a decreasing cost of operations
in Colombia because the devaluation of the peso to the dollar was significantly higher than
the rate of inflation:. This is unlikely to go on indefinitely and it appears that the reverse may
eccur in 2001, If the cost of operations in Colombia increases, as it did during the early and
mid-1990s, this could have a disrupting impact on CIAT's finances.

Implementing the MTP

This MTP lavs out the planned research program, organization, and budget for 2002.2004.
Nevertheless, much work is required to actually implement the plan. The specific aperational
mechanisms of the alliance with TSBEF have to be worked out in practice. Similarly. with the
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revitalization of the research portfolio, there will be changes in project structure. New
projects will be initiated, seme projects will be merged, and some activities and
responsibilities will be shifted from one project to another. Developing the new project
workplans will be an important task for scientists and managers over the next few months.
This will begin in earnest with the planning week in November, and will culminate in detailed
plans that will be ready for the review of the Executive and Finance Committee

meeting in early 2002,

Likewise, considerable further detailed work will need to be done to relate the budgets
of individual cost centers to the new project portfolio. While this is not expected to
significantly alter the general resource assignments as reported in this document,
nonetheless updated budgets will be presented to the Executive and Finance
Committee. The overall rescurce distribution of the new project portfolio is contrasted in
Table 1 with the previously planned levels in earlier drafts of the MTP.

In the CGIAR three-year medium term plans are prepared annually on a rolling basis.
Many elements underpinning this MTP document are expected to be enduring through the
plan period and beyond. Nevertheless, it is to be anticipated that there will be ongoing
adjustments in the research agenda and resource assignments. These will be incorporated,
as.they occur, in the framework of annual three-year plans.

A major challenge will be to re-enferce strengths of CIAT's work culture, in particular
integration. Internal integration promotes flexible cross boundary and inter-disciplinary
research. External integration promotes good partnerships. CIAT's future success will be
largely dependent on its ability to do research together, internally in teams, and externaily
with partners.
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Table 1.
($US milkion).

MTP draft indicative budget: Comparison of current and previous versions

Current Submitted to TAC April 2001
proposal

TSBF {pending] 0.0 n.a. 0.0
Tropical Fruit 05 n.a. 0.0
Climate Change 1.0 n.a. 0.
Information for Rural 1.6 n.a. 0.0
Development

n.a. 0.0 Genetic Resources 1.0
Agrobiodiversity 3.2 Agrobiodiversity 3.4
Beans 3.9 Beans 1.9
n.a. 0.0 Beans in Africa 3.1
Cassava 2.3 Cassava 1.8
Rice 23 Rice 2.5
Forages 31 Forages 2.3
IPM 1.5 IPM 1.0
Sails 2.6 Soils 1.6
Hillsides 2.6 Hillsides 1.4
Land Management 1.4 Land Use 1.9
n.8. 4.0 Systems 2.7
Agroenterprises 0.9 Agroenterprises 1.1
n.a. .0 NARS Linkages 1.4
Participatory Research 1.1 Participatory Research 0.9
Impact Assessment 0.8 Impact Assessment 0.6
Ecoregional 0.2 Ecoregional 0.2
Systemwide Soils 0.6 Systemwide Soils 0.8
Systemwide Participatory 1.6 Systemwide Participatory 1.7
Total 31.2 Total 31.2




Appendix I

Project Descriptions
2002-2004



Appendix I Project Descriptions 2002-2004

Project SB-2: Biotechnology

Project Description

Objective: To employ modern biotechnology to identify and use genetic diversity for
broadening the genetic base and increasing the productivity of mandated and selected
nonmandated crops.

Qutputs:

1. Improved characterization of the genetic diversity of wild and cuitivated species and
associated organisms.

2.  Genes and gene combinations used to broaden the genetic base.

3.  Collaboration with public-and private-sector partners enhanced.

Milestones:

2002 Cassava cryopreservation implemented. Screening with microarray technology
initiated. Gene transfer used to broaden the genetic base and enhance germplasm of
rice, cassava, and the forage grass Brachiaria. Marker-assisted selection implemented

. with cassava and beans.

2003 Marker-assisted selection implemented for rice, beans, cassava, and Brachiaria.
ESTs generated for cassava starch and CBB. Efficient transformation system
devolved for beans. Transgenic cassava tested for resistance to stemborer. Bioreactor
technology implemented for cassava. Collaboration with public and private partners
strengthened.

2004 Integration of genotype x environment GIS system with molecular characterization.
High throughput screening of germpiasm bank and breeding materials implemented,
using microarray technology. Marker-assisted selection for ACMV and whitefly
resistance initiated. Transgenic rice resistant to a spectrum of fungal diseases.

Users: CIAT and NARS partners {public and private} involved in crop genetic improvement
and agrobiodiversity conservation; AROs from DCs and LDCs, using CIAT technologies.

Collaborators: !ARCs (IPGRI through the Systemwide Genetic Resources Program, CIP, and
HTA through root and tuber crop research); NAKS {CORPOICA, ICA, EMBRAPA, INIAs); AROs
of DCs and LDCs; biodiversity institutions {A. von Humbeoldt, INBIO, SINCHI, Smithsonianj;
and corporations and private organizations.

CGIAR system linkages: Saving Bicdiversity {30%); Enhancement & Breeding (60%;};
Training (10%]).

CIAT project linkages: /nputs to SB-2: Germplasm accessions from the gene bank project.
Segregating populations from crop productivity projects. Characterized insect and pathogen
strains and populations from crop protection projects. GIS services from the Land Use
project. Qufputs from $B-2: Genetic and molecular techniques for the gene bank, crop
productivity, and Scils {microbialj projects. Identified genes and gene combinations for crop
productivity and protection projects. Methods and techniques for propagation and
conservation for gene bank and productivity projects. Interspecific hybrids and transgenic
stocks for crop productivity and IPM projects.

[
[#1]



Improving Rural Livelihoods: CIAT's Medium-Term Plan 2002-2004

Project IP-1: Bean Improvement

Project Description

Objective: To contribute to poverty alleviation through increased bean productivity with
improved cultivars and natural resource management practices in partnership with NARS
and other partners,

Outputs: High-yielding beans with less dependency on pesticides, fertilizers, and water.
Beans with stable yvield and high nutritional value that combine abiotic and biotic
constraints’ resistance.

Gains: Improved varieties grown on 40% of the area in Latin America by vear 2004,
Productivity stabilized and bean availability secured for poor rural and urban consumers in
targeted areas. Pesticide use cut by 40% in targeted areas, thus reducing hazards to
environment and health, Public and private researchers have access to beans with multiple
resistance. Research capacity strengthened through regional networks.

Milestones:

2001 Lines combining resistance to BGMV, common bacterial blight, and BCMV are
distributed in Central America, the Caribbean, and the Andean zone. Parental
materials with improved drought tolerance distributed.

2002 Strategy developed for stable angular leaf spot resistance, [PM components and
systems for whiteflies, pod borers, and leafminers developed and  tested,

2003 Molecular markers developed for P efficiency. Commercial-sceded lines combining
resistance to BCMV, BCMNV, BEMV, and bean sterility virus will be available.
Information on current bean production systems updated. Marker-assisted selection
developed for various biotic constraints. Lines with resistance to drought, and BGMV
developed. Specialty types developed in Andean beans.

2004 Lines with resistance to ALS developed. Impact assessment studies conducted,
Phosphorus-efficient and aluminum-tolerant traits combined with disease resistance
in lines with commercial grain. Nutritional quality traits incorporated into cultivars.

Users: Small-scale farmers in tropical America and Africa will obtain higher and more stable
vields. Poor consumers, especially women and children, will benefit from low-cost protein
and micronutrients. The environment and community at large will benefit from reduced
pesticide and fertilizer use. Food legume researchers will access an enhanced knowledge
base and germplasm.

Collaborators: Regional networks and institutions: PROFRIJOL and PROFRIZA [Central
and Andean Americal, PABRA [Africa). International institutions such as CATIE and
EAP-Zamorano [Central America}. Universities and other institutions in Australia, Belgium,
Canada, France, Spain, Switzerland, and USA. Resistance breeding and gene tagging:
Bean/Cowpea CRSP.

CGIAR system linkages: Breeding {(70%j); Crop Production Systems {10%]; Protecting the
Environment (10%)]); Networks {5%); Training (5%].

CIAT project linkages: Germplasm conservation (SB-1j, germplasm characterization
{$B-2). IP-1 contributes to: improved beans for Africa {IP-2), [PM (PE- 1], fertilizer efficiency
{PE-2), sustainable hillside systems {PE-5), and participatory research {SN-3}. [ts impactis
assessed in BP-1.
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Appendix I Project Descriptions 2002-2004

Project IP-3: Cassava Improvement

Project Description

Objective: To generate basic understanding, tools, and improved cassava germplasm for the
genetic improvement of crop, its sustainable production, and diversification of its end uses,

Outputs:

L. Genetic base of cassava and other Manthot species evaluated and made available for
genetic improvement.

2.  Genetic stocks and improved gene poois developed and transferred to national
programs.

3. National programs in tropical and subtropical Latin America and Asia suppoerted in
adaptive selection and deployment of improved cassava varieties,

Gains: Cassava genotypes with resistance to major constraints, improved productivity,
and an average superiority of 20% in root yield and 5% in higher starch contents,
These genotypes, selected from CIAT parental populations, would represent more than
US$100 million in additional income for small farmers in the tropics.

Milestones:

2002 Markers for ACMV used to combine resistance with key agronomic traits from LA
sources; testing in Africa. Evaluation of new genetic variants for value-added starch
traits. Advanced testing of mechanizable cultivars for industry. Biochemical bases of
resistance to whitefly understood and selection criteria incorporated in breeding.

2003 Resistant cultivars released. Identification of stemborer-resistant cultivars.
Elucidation of the genetic basis of inheritance of the most important agronomic traits.
Preliminary testing of plants transformed for herbicide and insect resistance.

2004 Molecular markers identified for resistance to Phytophthora root rot, and heterologous
gene probes applied to selection. Evaluation of new cultivars transformed for novel
starch foyms le.g., “waxy” starch). Field evaluation of industrial clones with high
carotene content for human and animal consumption. Validation of whitefly and
ACMV materials.

Users: Cassava breeders will be able to meet the requirements of crop improvement more
efficiently. This work will benefit cassava farmers, processors, and consumers through the
development of improved cassava gene pools with higher frequency of desirable genes.

Collaborators: [ITA, ORSTOM, CIRAD, DARIDA, CORPOICA, EMBRAPA, FCRI {Thailand],
other NARS in Latin America and Asia, and SROs through the Cassava Biotechnology
Network {CBN).

CGIAR system linkages: Saving Biodiversity {25%); Enhancement & Breeding (30%); Crop
Production Systems {10%); Protecting the Environment {3%}; Strengthening NARS {10%).

CIAT project linkages: Collaberates in methods and germplasm conservation with SB-1
and 5B-2. Works with postharvest processing {8N-1}, participatory research {SN-3j}, and
IPM (PE-1}.



Improving Rural Livelthoods: CIAT's Medium-Term Plan 2002-2004

Project IP-4: Rice Improvement

Project Description

Objectives: To incregse rice genetic diversity and enchance gene pools for higher, more stable vields
with lower unit production coats and which proportion lower prices to consumers and reduce
environmental hazards.

Qutputs:

1. Enbancing gerne pools

2. Integrated Pest And Disease Management
3. Rice ag a Vehicle to Alleviate Poverty

Gains: Broader genetic base available and germplasm better characterized. New sources of resistance
to diseases, viruses, and insects incorporated and made available. Higher yvielding, advanced, rice lines.
Variahility and stability of progenitors and of advanced materials made available to increase breeding
efforts. Rational pesticide use with fewer environmental hazards. Lower unit costs condustive to higher
profits and lower rice prices (o consumers.

Milestones:

2002 Near-isogenic lines with QTLs associated with yield developed for use in LAC breeding
programs. Molecular markers associated with blast resistance genes identified and used in
marker assisted selection. Sources of blast resistance distributed to national breeding
programs. Improved rice populations with broader genetic base developed by recurrent
selection and distributed to national programs in LAC. Upland rice cuitivars released for
highlands and other ecosystems. Epidemiological studies {or the control of RHBV and its
vector, T. orizicolus completed. Potential use of transgenic plants with resistance to RHBV
evaluated in the field. Rice germplasm with improved grain quality and milling developed
together with FLAR. National scientists from LAC trained in new technologies used at CIAT,

2003 Improved rice cultivars using wild rice genes and recurrent selection populations. Introgression
of new plan type (IRRI) irite LAC's gene pools. Evaluation and selection of improved rice
populations with broader genetic base by national programs in LAC, Characterization of rice
blast pathogen populations in LAC. Identification of relevant blast resistance genes for LAC
blast populations. Promotion of IPM strategies for controlling RHBV and T erizicolus. RHBYV-
viral genes from transgenic plant introgressed into commercial rice cultivars. Rice germplasm
with improved grain quality and milling developed together with FLAR, Selection of rice lines
with tolerance to submergence for an improved weed control strategy.

2004 Cenetic progress and gains in recurrent selection for different traits will be assessed in several
LAC countries, Genetic gainsg for yield derived from interspecific crosses will be evaluated after
introgression of wild genes into cultivated LAC rice vaneties. Implementation of breeding
methods for durable blast resistance in LAC based on population dynamics of pathogen
populations and partial resistance. Molecular and virulence characterization of other rice
pathogens. Management of RHBV and its vector based on epidemiological studies. Commercial
rice cultivars with transgenes for RHBV tested in LAC. Participartory rice selection and
breeding will be producing new rice varieties for resource pouor farmers.

Users: Breeders throughout Latin America and available elsewhere. Ulumate beneficiaries are poor
urban consumers and rics farmers.

Collaborators: CIRAD, IRD, FLAR {Fund for Latin American and Canbbean Irrigated Rice}, IRR],
WARDA. NARS (e.g., EMBRAPA, CORPOICA, FONAIAP, IDIAP, INIAP, INIA, 11A), U.B, Universities
{Cornell, Purdue, LBV, Arkansas, Texas A&M, California, Florida State), CIRAD-CA, JIRCAS,

CGIAR system linkages: Enhancement and Breeding (50%); Crop Systems {8%); Protecting the
Environment [13%); Saving Biodiversity {20%); Strengthening NARS (10%}. Linked to IRRI global rice

research and WARDA interspecific crosses,

CIAT preject linkages: Germplasm conservation SB-1, genomics 8B-2. participatory research SW.2
for upland in hillsides PE-3 and croppng svstems SW-2 {or the savannas. Provide improved germplasm

tn PE-1 and PE-2,



Appendix I Project Descriptions 2002-2004

Project IP-5: Tropical Forages

Project Description

Objective: To identify superior gene pools of grasses and legumes for sustainable
agricultural systems in subhumid and humid tropics.

Qutputs:

1. Genetic diversity for quality attributes, for host-parasite-symbiont interactions, and for
adaptation to edaphic and climatic constraints, not enly for legumes but also for
selected grasses.

2. Selected grasses and a range of herbaceous and shrubby legumes evaluated with
partners, available to farmers for ruminant production and for soil conservation and

improvement.

Gains: Defined genetic diversity in selected-grass and legume species for key guality
attributes, disease and pest resistance, and envirenmental adaptation. Known utility in
production systems of elite grass and legume germplasm. New grasses and legumes will
contribute to increased milk supplies to children and cash flow for small dairy farmers, while
conserving and enhancing the natural resource base.

Milestones:

2002 Defined potential of IPM components for managing spittlebug in lowland pastures.
Known animal production potential of Brachiaria hybrids with resistance to
spittlebug.

2003 Methods and tools available to enhance targeting and adoption of multipurpose
forage germplasm in smallholder production systems in the hillsides of Central
America. Brachiaria hyhrids with resistance to spittlebug are released to farmers.

2004 Multipurpose legumes validated for use in priority crop/livestock systems. Prototype
field management systems designed for enhancing endophytes’ role in drought
tolerance of Brachiariy species.

Users: Governmental, nongovernmental, and farmer organizations throughout the
subhumid and humid tropics who need additional grass and legume genetic resources with
enhanced potential to intensify and sustain productivity of agricultural and livestock
systems,

Collaborators: National, governmental, and nongovernmental agriculturai research and/or
development organizations; SROs {Univ. of Hohenheim, Cornell Univ,, IGER, OFI, CSIRQ),

CGIAR system linkages: Enhancement & Breeding (20%;); Livestock Production Systems
{15%}; Protecting the Envirenment (15%), Saving Biodiversify {40%j}; Strengthening NARS
{10%]}. Participates in the Systemwide Livestock Program {ILRI}.

CIAT project linkages: Genetic resources conserved by SB-1 will be used to develop
superior gene pools, using where necessary melecular techniques (8B-2}. Selected grasses
and legumes evaluated in production systems {PE-3} in collaboration with national partners

(SN-2.
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Improwing Rural Livelthoods: CIAT's Medium-Term Plun 2002-2004

Project PE-1: Integrated Pest and Disease Management

Project Description

Objective: To develop and wransfer knowledge systems and pest and disease management
components for sustainable productivity and healthier environments.

Outputs:

1. Fest and disease complexes described and analyzed.

2. Pest and disease management components and IPM strategies and tactics developed.
3. NARS’ capacity to design and execute IPM research and implementation strengthened.

4. Global IPM networks and knowledge systems developed.

Gains: Increased crop vields and reduced environmental damage. Natural enemies of major
pests and diseases evaluated. IPM developed, and tested and verified on farms. Increased
knowledge of the bislogy and ecology of pests and diseases and of the damage they cause.
Molecular characterization of major pathogens and diagnostic kits made available. Whitefly
biocdiversity characterized. FPR methods for IPM developed and implemented. Biological
control agents established in new regions.

Milestones:

2002 A global network and website for information on tropical AES developed. Evaluation
and dissemination of biological control agents of major pests of restricted creps. [PM
projects developed for AES. Components of the IPM package for global whitefly
project ready for diffiision. First crop viruses identified and diagnostic tools
developed. Whitefly resistance mechanisms in cassava identified.

2003 IPM for cassava viruses and root-rot diseases implemented. Cassava germplasm with
resistance to CBB identified by use of molecular markers. Research on soil-borne
arthropods and pathogens advanced and coordinaied with systemwide programs.
Research on invasive pests defined and under way. Use of cassava varieties tolerant
of frogskin disease in breeding and IPM programs.

2004 Biological control through entomopathogens develeoped for soil-borne pests. Natural
enemies of whitefly available for IPM programs. Leader in information and
technologies for implementing phytosanitary certification programs for cassava and
other crops. Molecular markers tagging resistance to CBB available. Germplasm
screened for resistance to Phytophthora root rot, using marker-assisted selection.
Epidemiological validation of specified whitefly-transmitted geminiviruses.

Users: Biodiversity of AES determined and made available to researchers. NARS scientists,
extension workers, and farmers trained in IPM methodologies. Crop yields for small farmers
increased and stable production systemns identified.

Collaborators: IARCs (IITA, [CIPE, CIP); AROs (e.g., CATIE, NRI, universities of Florida,
Wisconsin, Carnell, and S&o Paule, John Innes Center, ETH, ORSTOM, CIRAD, Boyce
Thompson Institute); NARS (e.g., EMBRAPA, CORPOICA, ICA, INIAP, INIVIT, NARQ); NGOs;
and private industries (CENIPALMA, Compailia Agricola de Esparragos}.

CGIAR system linkages: Increasing Productivity (30%); Saving Biodiversity [20%];
Protecting the Environment {40%); Strengthening NARS {10%). Whitefly and Participatory
Methods Projects in the Systemwide Program on [PM.

CIAT project linkages: Collaborates with breeding projects (IP-1, IP-2, IP-3, [P-4. and IP-5)
on host-plant resistance. Provides biccontrol agents to project PE-5. Uses inputs from
PE-4, 8B-2, and SN-3.



Appendix I Project Descriptions 2002-2004

Project PE-2: Soils

Project Description

Objective: To develop and disseminate to clients strategic principles for protecting and
improving soil quality through the efficient and sustainable use of soil, water, and nutrient
resources in crop and livestock systems.

Qutputs:

1. Soil, water, and nutrient management constraints assessed and plant components
characterized for improved production and resource conservation.

2. Strategies to protect and improve soil quality.

3. Improved decision making for combating seil degradation and increasing agricultural
production.

4, Institutional capacity enhanced for strategic research on soil, water, and nutrient
managemertt through the dissemination of concepts, methods, tools, and training.

Gains: Guidelines for selecting productive and resource-use-efficient crop and forage
camponents. Guidelines for managing nutrients, crop residues, and green manure, and for
controlling erosion and improving scil structure. Soil-quality indicators to assist farmers and
extension workers in assessing soil health. A decision-support system for rescurce
conservation and productivity enhancement. Strengthened capacity of NARS for strategic
research on soil, water, and nutrient management.,

Milestones:

2002 List of soil quality indicators available to NARS to monitor land degradation.
Decision-making tools available for managing soil erosion, nutrient degradation, and
maintenance of an arable layer. Erosion and nutrient degradation risk assessment
maps available, Correlations established between local soil quality indicators and
scientific measurements.

2003 A soil quality monitering system developed and tested by partners. Farmers adopting
improved system components, including crops and soil management technologies,

2004 Indicators of soil fertility, biclogical health, and physical quality used for decision
making in hillsides and savanna ecosystems. Innovations for establishing arable layer
available, Soil structure maintenance practices available for hillsides.

Users: Principally crop and livestock producers and extension workers {advisors) in acid-soil
AES of LAC. Relevant alss to farmers on sitnilar soils in tropical Africa and Asia.

Collaborators: NARS: CORPOICA and CIPASLA {Colombial, EMBRAPA [Brazil}; AROs: IFDC,
ICRAF, ORSTOM, CIRAD, ETH (Switzerland); universities: Uberlandia {Brazil}, Nacional
(Colombia), Paris {France), Bayreuth {Germany], Complutense de Madrid {Spain}, Cornell
{US4A), and Chic State {USA]}.

CGIAR system linkages: Enhancement & Breeding (15%); Crop Production Systems {20%),;
Protecting the Environment {40%]);, Saving Biodiversity (5%); Strengthening NARS [20%).
Co-convener with IBSRAM of Systemwide Program on Soil, Water & Nutrient Management
{SWNM), and contributes to the Ecoregional Program for Tropical Latin America.

CIAT project linkages: Diversity in systems of Rhizobia and Mycorrhizae populations
{SB-1], acid-soil adapted components received and adaptive artributes identified for
compatibility in svstems (IP-1 to IP-5], strategies to mitigate soil degradation (PE-3}, and
sirengthening NARS via participation [SN-2].



Improving Rural Livelihoods: CIAT's Medium-Term Plan 2002-2004

Project PE-3: Hillsides

Project Description

Objectives: To improve standards of living and food security for hillside farmers in tropical
America, and make their interaction with the environment more sustainable,

Outputs:

Improved production systems.

More sustainable landscapes.

Strengthened organizations.

Decision makers supported.

Efficient and participatory project managemernt.

AR

Gains: Farmers and locally organized farmers use technelogies, tools, and methodologies
developed by CIAT and its partners at the level of reference sites. Results are sustainable,
production systems profitable, land use improved, and natural resources preserved at the
landscape level Partner organizaiions use fechnologies, tools, and methodologies developed
by or with the project for their planning and activities at local, national, and regional levels.
Decision makers at different levels have more information, tools, and methodologies provided
by the project to support their planning, monitoring, and decisions.

Milestones:

2002 BSBustainable and profitable production systems, improved land use, and natural
resource preservation at the landscape level within reference sites. Decision makers
at local, national, and regional levels use the project’s results for their activities.,

2003 Sustainable and profitable production systems, improved land use, and natural
resoulrce preservation on farms, spreading (o the landscape beyond the reference
sites, Decision makers at locgl, national, and regional levels use new results from the
project for their activities,

2004 Landscapes in selected Central American watersheds transformed by sustainable
systems, using CIAT's research results,

Users: Farming families and rural communities of the Andean and Central American
hillsides. Project sites profit from increased community action aimed at sustaining the
preductivity of the resource base. As a result, off-site stakeholders benefit. National and
international development organizations involved in priority setting and investments in
development.

Collaborators: SDC, IDRC, DGIS, CIMMYT, CIP, IFPRI, IWMI, lICA, PASOLAC, CARE;
universities of Florida, Wageningen, Edinburgh, Guelph, Nacienal Agraria (Nicaragua), and
CURLA (Honduras); DICTA, INTA, CONDESAN, CIPASLA, Campos Verdes, CLOs, CIALg;
individual farmers,

CGJIAR system linkages: CIMMYT and CIP.
CIAT project linkages: Collaboration with the Ecoregional Program for Tropical Latin

America, soils (PE-2), land use (PE-4, smallholder systems (PE-3), agroindustries {SN-1),
participatory methods {SN-3}, forages (IP-3], and impact assessment {BP-1] projects.



Appendix I Project Descriptions 2002-2004

Project PE-4: Land Use

Project Description

Objective: To improve policy and decision making for sustainable land and environmental
management in Latin America through the scientific analysis of land and environmental
patterns, anticipated dynamics, and improved policy indicators.

Outputs:

1. Extrapolation and upscaling tools developed for a variety of purpeses related with rural
development (i.e., germplasm targeting, plant and pest distribution, biodiversity
collection).

2.  Compilation and distribution of baseline and time series information of CIAT priority
for the analysis of land use, and environmental patterns and dynamics.

3.  Analyses of limitations and potential of land use in hillsides, savannas, and forest
marging.

4. Frameworks developed for analyzing land use dynamics and for using sustainability
indicators in the CIAT priority AES.

5.  Paolicy-relevant, environmental, and sustainable indicators developed and defined.

Gains: Detailed gecreferenced databases on land use, ecological, and sociceconomic factors.
Environmental and sustainability indicators of land use. Nerworking on the environment,
land use, sustainable agricuiture, and indicators. A blend of theoretical, methodological, and
fleld-based inquiry for decisions on sustainable agriculture. Upscaling and extrapolation
tools available for various uses.

Milestones:

2002 Germplasm targeting tool complefed (Beta version). World climate surfaces upgraded
to 1-km grid. Flora Map 2.0 released. Dynamic Land Use Model {Beta version}
released. Indicators for sustainability at the municipality level published for Andean
countries.

2002 Strategic databases on agricultural, environmental, social, and economic issues
maintained and updated. Environmental and sustainability indicators routinely
distributed to decision makers in the region at different levels. Remote-sensing
information on land use changes in tropical America routinely collected and available
for differenit purposes,

2004 Integrated GIS and mathematical models to support land management decisions by
national crganizations. National and local institutions from tropical America
strengthened to use information, analysis, and tools. Data, analyses, and tools for
NRM disseminated throughout tropical America and other tropical regions.

Collaborators: ICRAF, CIP, ILRI, ECLAC, Univ. of Guelph (Canada), [ICA (Costa Rical,

HLA {Italy), HASA {(Austria), WR! {(USA}, RIVM [the Netherlands), TCA, the Earth Council
(Costa Rica), the World Bank, NARS, GQOs, and NGOs in Latin America: DNP, 1GAC,
MinAmbiente, IDEAM, CARDER (Colombia); Ministry of the Envirenment, EMBRAPA (Brazil);
IVITA, INIA (Peru}; INIAP (Ecuador].

CGIAR system linkages: Protecting the Environment [60%). Improving Policies {20°];
Enhancement & Breeding {10%}; Saving Biodiversity {10%). Contributes to the Ecoregional
Program for Tropical Latin America.

CIAT project linkages: IS studies assist SB-1, 8B-2, [P-1, and PE-2; model development
with PE-3, PE-5, and BP-1.
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Improving Rural Livelihoods: CIAT's Medium-Term Plan 2002-2004

Project SN-1: Agroenterprises

Project Description?!

Objective: To develop methodologies for designing and establishing small-scale rural agroenterprises
that link market opportunities and processing technologies with envirenmentally sound production
practices.

Outputs:

1. Methods for identifying viable market opportunities that incorporate small-scale farmer selection
criteria.

2. Decision-making tools and institutional models for designing and organizing rural
agroenterprises chains and complementary support services.

3. Diagnostic and priority setting methods for establishing local capacity for postharvest technology
development.

4. Information and tools for the selection and development of postharvest handling and processing
technology of sslected commeadities with target communities,

3. Nationa! personnel trained in the design and execution of agroenterprise developmen: projects.

Gains: Inhabitants of the Central American and Andean HS and FM gain enhanced capacity to
establish small-scale agroprocessing enterprises. Linkages improved between conservation, production,
added-value processing, markets, and consumers. Sustainable preduction practices catalyzed and
adopted mors widely, Through strategic alliances, experiences extended to Eastern and Southern Africa
and Southeast Asia.

Milestones:
2002 At least three pilot production, processing, and marketing projects established in target
regions.

Alliances and collaborative activities initiated in E and § Afica and ES Asia,

2003 Conceptual framework developed and methodological aptions defined for organizing and
integrating production, processing, and market functions for the establishment and/or
strengthening of rural agroenterprises,

2004 Case studies on rural enterprise development compieted. Guidelines available for designing
support services for rural agroenterprises.

Users: Immediate heneficiaries are the technical personnel of rural agroenterprise R&D organizations
and rural policy markers. Ultimate beneficiaries are the inhabitants of rural areas, especially female
small farmers, and entrepreneurs, who benefit from rraining and information on postharvest
processing technolegies, market analysis, and support services,

Collaborators: Development of methods and technology components: CIRAD, NRI, PRODAR-IICA {Peru),
IDRC, CIP, IFPRI, and [ITA. Execution of pilot projects; CIPASLA [Colombia), CLODEST {Honduras], and

CODESU (Peru). Training and networking: PRODAR-IICA (Perul. members of the PhAction, CORPOICA,

UNIVALLE, Fundacién Carvajal, Universidad de los Andes.

CGIAR system linkages: Protecring the Environment {(20%}); Crop Production Systems (20%); Training
{10%:; Information {10%); Networks {10%]; Organization and Management {30%]}.Participates in the
Global Collaborative Post-Production Research Network and the Working Group on Root and Tuber
Poat-Harvest Technology and Marketing,

CIAT project Hakages: Provides information on market epportunities m restricted ecosystems of PE-3
and PE-5. [nformation on agronomic adaptation and ecenomic viability of specific crops provides by
PE-3 and PE-5. Receives support from PE-4, 8N-2, 8N-3, and BP-1 in GIS wols, participatory methods,
network development, and impact assessment.

i. As presented in CIAT. 1998. Domg Research Together: An Updaie of CIATs Medium-Term Plan.
1599.2001. Cali, Colombua. p. 2.
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Project SN-3: Participatory Research

Project Description

Objective: To develop and disseminate participatory research {PR) principles, approaches, analytical
tools, indigenous knowledge, and organizational principles that strengthen the capacity of R&D
institutions to respond to the demands of stakeholder groups for improved levels of human well-being
and agroecosysiem health,

Qutputs:

1. PR approaches, analytical tools, and indigenous knowledge that lead to the incorporation of
farmers znd other users’ priorities in R&D agendas developed for interested institutions.

2. Organizational strategies and procedures for PR.

3. Professionals and others trained as facilitators of PR.

4, Materia! and information on PR approaches, analytical tools, indigenous knowledge, and

organizational principles developed.
3. Impact of 8N-3 activities documented,
6. CIAT projects and sther institutions supported and strengthened in conducting PR,
7 Capacity of the SN-3 team strengthened.

Gains: Users involved at zarly stages in decisions about innovation development. Methods available
for incorporating user preferences. Participatery methods applied on a routine basis in CIAT research.
At least three LA universities with the capacity to teach PR methods. At least 1000 trainees and

40 trainers able t0 apply these methods in the region. Conwribution of PR to techniology adoption rates
measured in restricted areas. Lessons learned, and methodologies and materials disseminated globally,
jointly with the Systemwide Programme on Participatory Research and Gender Analysis for Technology
Development and Institutional Innovation (SP-PRGA), convened by CIAT, and with the Farmer
Participatory Research for the IPM project of the Systemwide Program on integrated Pest Management
(SP-1PM],

Milestones:
2002  Watershed organizational models replicated in at least two countries beyond the three pilot
sites.

PPB approaches institutionalized in at least three NARS (one in each of Africa, Asia, and LAC)
on a national scale. At least 15 CGIAR and NARS IPM proiect leaders trained in participatory
approaches. Pilot organizational mode! for rural telecenters established at ane site, Methods for
PR on NRM at the landscape scale applied in at least one site,

2003 Associations of community-based farmer research services formed in at least four countries.
Participaiory projects for integrated management of AES health established in at least fve
CGIAR and NARS centers.

2004  CIAL approach validated in Africa. Methods for participatory agroenterprise development
systematized and available for users. Seed enterprises established at village level in two African
countries,

Users: This work will benefit poor farmers, processors, traders, and consumers in rural areas,
egspecially in fragile environments, Farmer-researchers will have improved capacity for innovation.
Researchers will recelve more accurate and timely feedback from users about acceptability of
production technologies and conservation practices. Researchers and planners will profit from methods
for conducting adaptive research and implementing policies on natural rescurce conservation at the
micro level,

Collaborators: NARS, NGOs, universities, SP-PRGA, SP-IPM.

CGIAR system linkages: Organization and Management {70%); Trainung (30%}; Convenor of
5P-PRGA: Ceordinator of the FPR-IPM project of SP-IPM.

CIAT project linkages: Inputs o PE-1, PE-3, PE-4, PE-5, [P-1, [P-2, [P-3, [P-5, 8N-1, and BP-1;
ourputs from PE-J3, PE-4, [P-3, BP-1. and 8N-1.
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Project BP-1: Impact Assessment

Project Description

Objective: To generate and disseminate information and tools to improve the capacity of
CIAT and partner organizations to allocate research resources efficiently.

Outputs:

Expected impact of future research estimated.

Impact of selected past CIAT research maonitorad.

Tools developed to assess the impact of research, ex ante and 2x post
Institutional capacity for estimating, monitoring, and evaluating research impacts
improved.

B e

Gains: Improved allecation of resources can increase the rate of return on investment in
agricultural research. Project target is 2%.

Milestones:
2002 Study on research efficiency of molecular markers completed. Fieldwork for
) monitoring impact at Central American reference sites initiated. Economic impact of
herbicide-resistant cassava estimated. Consumer attitude to food risks assessed in
one country,

2003 Impact monitoring system developed and implemented for all agroecological sites
and CIAT projects. Expected benefits of four CIAT research outputs appraised. Two
new fleld studies on technology adoption and acceptability initiated. Two new field
studies on technology adoption and acceptability completed.

2004 Two studies on technology adoption completed. [mpact of investmenis in social
capital on NRM estimated. Two new field studies on technology adoption initiated.
Impact of CIAT research on poverty reduction estimated.

Users: Research planners in NARS and the CGIAR who make decisions on resource
allocation. Stakeholders who need to measure expected returns to investment in agricultural
and resource management research.

Collaborators: Future impact of research: Ministry of Agriculture {Colombial; CIAT projects
on forages, rice, cassava, beans, Hillsides, Boils and CLAYUCA. Impact of past research
monitored: Impact Assessment and Evaluation Group (CGIAR); Yale Univ.; Universidad
Auténoma “Gabriel Rene Moreno” (Boliviaj; CORPOICA (Colombia); Univ. of California-—
Berkeley; CNPMF {EMBRAPA, Brazil}, Secretary of Rural Development (Ceara, Brazil); ARI
(Tanzania); CIAT projects on beans, Beans for Africa, cassava, rice, forages, [PM, Hillsides,
Land Use, and Agroenterprises. Tools to assess impact: IFPRL. Institutional capacity:
COLCIENCIAS {Colombia); all CIAT projects.

CGIAR system linkages: Improving Policies {100%).

CIAT project linkages: All CIAT projects.

[~
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Project SW-1: Ecoregional Program for Tropical Latin
America

Project Description

Objective: To enhance the effectiveness of research in tropical America by (1) improving the capacity
to define and understand productivity and natural resource problems in agriculture and their
relationships with rural poverty; (2) developing, adapting, and implementing suitable selutions to these
problems through joint werk with different pariners at different levels; and (3} extrapolating results
within and among AES.

Outputs:

1, Enhanced ability 1o undertake cross-country and AES analysis and to extrapolate results from
reference sites,

2. Methodology for prioritizing and undertaking resource management research at the local fie.,
watershed} lsvel.

3. Local consortia using research results 1o eifectively address development problems at the local
level.

4, National and regional consortia exchanging information and extracting lessons from their
experience,

5. Improved capacities to self-assess impact and performance.

Gains: Effective impact on rural development achieved by local consertia. Enhanced capacity of
regional congortia {CONDESAN network for the high Andes, Alternatives to Slash-and-Burn Agriculture
Program in the forest margins, Central American Hillsides and the Savannas Consortium) to address
AES problems. Strategic alliances among advanced, international, and national organizations
{governmental, NGOs, grassroot) to solve specific problems will make more efficient use of
complementary capacities and abilities. New models for partnerships will ensure that priority problems
are addressed and experience is systematized and exchanged.

Milestones:

2002 Ecoregional consortia at ali levels (local, national, regional) working actively. Extrapolation of
activities validated at the ecoregional reference sites in progress.

2003 Decision tools developed for analyzing impacts of technology and policy across different scales.
National capacity {or AES research and action increased and active in the field in several
regions,

2004  Joint ecoregional research and action mainstreamed. Impact assessment refined and
mainstreamed,

Users: Researchers in the four consortia will have more complete information in AES research. Policy
makers will have more useful tools for prioritizing research. National programs will have new miodels of
partnership between stakehelders. Conservation and development organizations and projects will have
aceess to experiences, lessons, tools, and methods resulting from research,

Collaborators: National organizations from tropical Latin America; international organizations {CATIE,
CIAT, CIFOR, CIMMYT, CIP, CIRAD, ICRAF, ICRISAT, IFDC, IFPRI, ILRI, ORSTOM};, PROCITROPICOS;
and SROs from Germany, the Netherlands, and USA.

CGIAR system linkages: Protecting the Environment ($0%), Saving Biodiversity (10%), Crop and
Livestock Production Systems (25%], Training {(5%), Organization and Management (10%], Improving
Policies {10%). Linkages with systemwide programs: Alternatives to Slash-and-Burn Agriculture
Program: Soils, Water & Nulrient Management: Livesicck Programme: and SP-PRGA.

CIAT project linkages: Will recetve input from sil CIAT projects ac the benchmark sites: forest
margms (Pucalipa in Peru}, hillsides (Honduras, Nicaragua, Colombiai. and savannas (Puerto Lopez in
Celombia).

~ i
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Project SW-2: Soil, Water & Nutrient Management

Project Description

Objective: To contribute to long-term increases in agricultural productivity, poverty
reduction, and to the conservation and enhancement of land and water resources,

Outputs: )

1.  Economically viable SWNM technologies that are socially acceptable and ecologically
gsound.

2. Improved methods and diagnostic tools for PR

3. Indicators to monitor the environmental and economic impact of land use systems.

4, Decision support systems, such as models and GIS, for generating and extrapolating

options.

Stronger institutional capacity to implement SWNM programs and policies.
A framework for partnerships between stakeholder groups.

Information on appropriate policies to promote sustainable practices.

Nou

Gains: Linkages of research on SWNM at key sites within the CGIAR ecoregional programs.
Improved research efficiency through collaboration among NARS, JARCs, and SROs through
capacity building. Avoidance of duplication of efforts in SWNM and increased rate of
technology development. A core group of resource management scientists. Accelerated
scientific progress through sharing of experience, common methods, databases, and models
across regions, Strengthened research projects already in place through an integrated
approach. Complementation of ongoing research where knowledge gaps exist and provision
of new knowledge is required to improve NEM worldwide.

Milestones:

2002 Guidelines available for optimizing soil water use. Water and nutrient fluxes
determined in watersheds under different land use management practices.
Recommendations available for NRM in areas of high risk of land degradation.

2003 Validation of soil quality indicators. Cadre of local scientists, farmer groups, and
extension workers trained to develop local solutions to SWNM constraints in the four

consortia.
2004  Independent community-based investigations established by four consortia in
benchmark areas. Technologies for soil improvement established In two sites.

Users: Farmers and other land users, NARS, extension workers, NGOs, and community-
based groups.

Collaborators: [ARCs (TSBF, IBSRAM, IFDC, ICRISAT, ICARDA, IITA, ICRAF, ORBTOM};
NARS, universities, and ARGs of the four SWNM consortia.

CGIAR system linkages: Saving Biodiversity (5%, Increasing Productivity (35%], Protecting
the Environment (35%), Strengthening NARS {15%}, Improving Policies {10%).

CIAT project linkages: Confronting soil degradation (PE-2); watershed resource

management (PE-3}; land use studies (PE-4); smaltholder systems (PE-5}; and participatory
methods (SN-3}.
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Project SW-3: Participatory Research and Gender Analysis

Project Description

Objective: To assess and develop methodologies and organizational innovations for gender-
sensitive participatory research {PR), and operationalize their use in plant breeding {PB), and
crop management and NRM.

Outputs:

1. Methods for PPB developed.

2. Methods for PR onn NRM developed.

3. Gender-sensitive methodologies suitable for pre-adaptive PR developed.

4.  Evaluation and functioning of innovations for institutionalizing participatory

approaches.
Innovative approaches to capacity building functioning.
New partnerships among the IARCs, NARS, NGOs, and farmer groups developed.

o

Gains: Accelerated learning from existing expertence and generation of new, widely
applicable, methodologies for pre-adaptive PR and GA. The CGIAR and NARS will access a
worldwide exchange of expertise on PR and GA among a wide range of institutions.
Considerable savings and increased impact from NARS generated by better designed
technologies. Indigencus systems of crop development and NRM will be strengthened and
integrated in a murtually reinforcing way with formal research. Poor rural women will be
important participants in and beneficiaries of research. The development and adoption of
diverse germplasm will be greatly accelerated in major food crops.

Duration: Five years.

Milestones:

2002 Guidelines prepared on methods for scaling up NRM options and participatory NRM
methods. Ten experiments conducted and evaluated on how resource user and
research experimentation fit together, A comnparison of costs and benefits in
participatory NRM compiled and published as a working paper. Synthesis and case
studies on the effectiveness of GA and methods for including different users across
technology development in PB and NRM published.

2003 Published guidelines on the costs and benefits of different approaches to involving
and targeting differentiated users. Guidelines for PR and GA methods and strategies
in NRM published. Three case studies of organizational change for improving the
effective participation of different stakeholders completed and synthesized. The costs
and benefits of including PB and NRM in GA assessed.

2004 At least three CGIAR centers with partners incorporate PPB into core (mainstream)
PB programs. At least two CGIAR centers incorporate participatory methodologies
resulting from the program’s work into their NEM research,

Users: Poor rural women farmers, poor farmers in general, CGIAR centers, NARIs, NGOs,
and rural grassroot organizations.

Collaborators: TARCs, NARS, NGOs, grassroot organizations, universities.
CGIAR system linkages: Enhancement & Breeding (25%); Crop and Livestock Production
Systems {25%); Protecting the Environment {30%]): Strengthening NARS (100%), that is,

Training [40%), Organization and Management {20%}.

CIAT project linkages: 5B-1, IP-2, [P-3, PE-2, 8N-3, and BP-1.
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Tropical Fruits: A High Income Generating and
Soil Conservation Alternative for Small Holder Farmers?

Project Description

Objective: Tu contribute with partners to the well-being of small farmers in Latin America
and the Caribbean by resolving prioritized production and marketing constraints of selected
tropical fruit species.

Strategy: As there are well over 2000 different fruit species in the tropics, CIAT cannot
attend to all, neither will it prioritize among them. In stead, CIAT will support national
research based on their set priorities, Research will focus on, but not be limited to, four
main areas: (1} market intelligence, {2) characterization and geographic mapping for
production, (3) IPM, and (4) support through rural agricultural enterprises.

Outputs:
i. An integrated research strategy for tropical fruits at national and regional level.
2. Pest and disease resistant germplasm and integrated crop management strategies for

selected fruits.

Disease and virus free planting material available for selected species.

Low cost rapid propagation systems available for selected fruit species.
Validated recommendations for fruit production chains, linking small holders to
growth markets.

Methods and tools for quality assurance developed for selected fruits chains.

O ke

Gains: Tropical fruit production is labor intensive and can provide steady and high income
particularly to organized small farmers. Their long production cycle reduces soil erosion.
This project will help make available to farmers, particularly to organized farmer groups,
improved germplasm and integrated management strategizs that will encourage stable
production in a safe and sustainable way, as well as market options for their produce.

Milestones:

2001 CIAT will have developed a fruit research strategy, which is integrated with and
complementary to other national and regional efforts. The strategy will be based on
the Center’s comparative advantage vis a vis partniers and other research suppliers,
and will outline those species and problems/opportunities that CIAT will focus on.

2002 Anthracnose in cool season fruits has been characterized and pathogen vanability
determined. A pilot project on certification of fruit germplasm will be in place and a
proposal has been forwarded to the relevant authorities for certification programs.

2003 Resistant germplasm of two fruit species is under commercial field testing. Case
studies en the formation of small and medium level of fruit agro-enterprises and their
integration with the market will be available. Low cost, rapid propagation system
developed for selected species. _

2004 Field testing of transgenic material under biosafety conditions is underway.
Integrated crop management practices will be tested by farmers to control two
important production constraints using participatcry methods.

Users: Small holder farmers, will be the main beneficiaries. Farmers organized in
associations or cooperatives will benefit most.

2. Fruit MTPFlan, AvS8, 18-11-01.
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Collaboraters: Collaboratoers will inciude Corporacion Bioteg, IPGRI, PROCIANDING,
nationai research organizations (Corpo-ica, [CA, Universities, NGOs, the private sector:
producers, processors and exporters). Advanced research organizations will provide technical
backstopping.

CGIAR system linkages: Enhancement and breeding (30%), crop production systems
{25%), protecting the environment (25%)}, organization and management {20%).

C-IAK‘ Project linkages: Genetic Resources (8B- 1), biotechnology {SB-2), Rural Agro-
enterprises [SN-1), Hillsides {PE-3} and Integrated Pest Management (PE-3).

Desirability and Feasibility of the Proposed Project

Consistency with the CIAT mission: This project is highly consistent with CIAT mission as
it targets the rural poor and protection of the environment through soil conservation. Both
are the key elements of the CIAT mission.

Fundability: Fruit research is highly fundable with the Colombian government and funding
organizations, such as Colciencias and ASOHOFRUTAS, In the donor meeting during

ICW 2000 donors have expressed a high level of interest, but CIAT has not submitted as vet
funding proposals on tropical fruits to the traditional donors as it would compete with
existing projects. Governments from Andean countries have not been approached either.

CIAT competence: CIAT has over the past 25 yvears accumulated a wealth of experience in
crop research, elements of which are highly relevant to tropical fruits, This project seeks to
apply the existing CIAT competencies such as [PM, plant breeding and biotechnology, agro-
enterprise formation, soils, GIS, etc. to tropical fruits. Thus competencies acquired with
heans, cassava, etc are given a broader application to include tropical fruits.

Alternative suppliers: There are many alternative supplier in tropical fruit research. These
focus mainly on agronomy and marketing, but are working in an unccordinated manner. To
assure that this project will exploit the specific comparative advantages of CIAT and respond
to demands from growers and industry, the first activity of the project will be to develep,
jointly with other suppliers, growers and industry, a strategy for CIAT on tropical fruits. This
will be the first outcome of the project. This will initially focus on Colombia to be expanded
to neighboring Andean countries.
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Confronting Global Climate Change for the Benefit of
Tropical Agriculture

Project Description

Justification: Since the beginning of the industrial revolution, atmospheric concentrations
of the so called greenhouse gases (GHG), have increased rapidly. This had resulted in steady
increases in global mean temperatures which are affecting the planetary climate. The
recently updated Assessment Report of the Intergovernmental Panel on Climate Change
{IPCC) forecast that the “globally averaged surface temperature is projected to increase by
1.4 10 5.8 °C over the period 1990 to 2100.” (IPCC, 2001]. Other scenarios taking account of
feed-forward responses in models that couple terrestrial and oceanic responses to increasing
greenhouse gas (GHG) concentrafions in the aimosphere, forecast as much as 3 °C increase
in average temperatures by 2020 (Cox et al., 2000). Temperature changes of this magnitude
in addition te expected changes in precipitation patterns in many regicens of the world, witl
profoundly affect the suitability of lands for agriculture, the performance of current cultivars
of food crops as well as the incidence of diverse pests and diseases. The effects of climate
change will be specially adverse for populations in developing countries (IPCC, 2001}, All
projections indicate a net decline in food productivity in moest of the poor regions of Africa,
Southeast Asia and Latin America as a result of climate change which is characterized by
varying and prolonged periods of water shortages and excesses together with heat stress.
These conditions will also trigger higher incidence of current pests and diseases and the
appearing of new ones affecting the performance of several food cultivars. As an example, the
soil borne pathogen Macrophomina phaseoiina which devastates crops of beans, soybeans
sorghum and edible legumes, is favored and enhanced by combinations of heat stress and
drought (REF). Climate change is expected to reduce the availability of water for human and
crop consumption in areas already dry such as Sub-Saharan Africa and to decrease the
water storage capacity of high altitude ecosystems which provides water for large
populations in the Andes.

Without timely actions, the goal of feeding a fast growing world population, largely
concentrated in such regions of the globe, is at high risk.

A need for adaptation. Tropical Agriculture is obligated to accommodate to the changing
environment. Some questions demand urgent considerat.on. For example, should breeding
be directed towards guantitative traits such as drought tolerance, high temperature
tolerance, and enhanced resistance to pests and diseases, or will the stresses be so strong
that development of short-season varieties that could avoid drought stress and tolerate
higher temperatures is the only possibility? The task is urgent given that the lead-time for
producing new crop varieties is of at least ten years, There is also an urgent need to develop
production systems that can cope with increasing climate variability.

Some hopes for mitigation. Agriculture is an immportant source of and a potential sink for
CQy, CH, and N2Q, some of the most important GHG's. Livestock, particularly ruminants,
contribute about 1/6 of the total flux of methane to the atmosphere {(Moss, 1993). Alternative
strategies for feeding ruminants that reduce their net methane emissions per unit of product
are clearly required. Of the 7.9 Gt C yr! released to the atmosphere from anthropogenic
sources during the period 1990-1998, land use change {L.UC], particularly forest clearing in
the tropics, accounts for about 20% (IPCC, 2000). Uptake in terrestrial systems was

3.0 Gt C vrt {38% of all C emissions). By 2010 terrestrial uptake due to LUC and improved
management without LUC could account for the uptake of a further 1.0 GtC yr! {13%)]
(IPCC, 2001), There are in consequence some avenues where improvements to land use and
management systems could contribute to mitigate the armospheric build-up of GHG’s,
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Objective: Confront GCC with a multi-pronged strategy including research on impact,
adaptation and mitigation of climate change for CIAT-mandated crops and provide
information to other Centers for their mandated crops:

. Predict the impact of GCC scenarios (derived from General Circulation Moedels), on
productivity of major food crops in several agroecolegical regions in the tropics. The
outputs from the MarkSim computer model {developed by CIAT scientists), which
simulates daily rainfall distribution, will be coupied to the DS3AT crop growth madels
to forecast how probabilities of given yield levels will change in response to increasing
temperatures and less and more variable rainfall.

. Predict the impact of GCC on disease ecology within CIAT-mandated crops and provide
information to other centers for their mandated crops.
* Estimate the impact of CCG on water availability for rural and urban communities in

the Andean highlands. Assess expected reductions in availability of land for high
altitude crops.

. Develop crop/forage components with specific adaptation to stress, for example,
buffering production systems by means of developing germplasm tolerant to heat and
drought stress and tolerant to specific pests or diseases (i.e. bean varieties tolerant to
drought and resistant to M. phaseoling).

» ~ Develop nutigation strategies, for example: minimizing emissions of GHG's and
maximizing C sequestration by pastures/crop rotations/ minimum tillage; use of multi-
purpese trees that could alse be used as bicfuels, modify feeding strategies for
ruminants to manipulate ruminal fermentation and reduce methane production.

. Determine current and estimate future global warming potential (GWP) for key
agroecosystems in the tropics to improve national inventories of GHG's and enable
policy makers to include environmental services in the development plans for specific
eco-regions (i.e. tropical savannas, forest margins, hillsides, drylands, highlandsj.

. Increase farmers’ adaptive capacity to cope with the consequences of GCC by defining
likely future scenarios, developing effective strategies and decision support training to
deal with them.

Outputs:

. Maps of probabilities of yield levels in CGIAR-mandated and other food crops in the
face of various climate change scenarios and time scales derived from GCM’s. Analysis
of how agricultural production systems will change in varicus agroecosystems in
response to global change challenges.,

» Maps of pests and diseases incidence under various scenarios of future climate for key
tropical agroecoregions.

. Expected reduction in water supply known for urban and rural communities in
Andean Hillsides.

. Physiological consequences defined on CGIAR-mandated crops under various GCC
scenarios and hence defined objectives for breeding them to confront climate change.

. New crop varieties developed with resistance to high temperature, drought tolerance
and enhanced resistance to specific diseases.

. Mitigation strategies defined, including minimized GHG emissions and enhanced
carbon sequestration in sustainable pasture and cropping systems.

. Strategies developed enabling farmers to include multipurpose species within their
farming practices to be used as biofuels.

* Information on methane emission from rumen fermentation and suitability of
alternative feeding strategies to reduce methane emission per unit of animal product.

. Integrated GWP calculated for key agroecosystems in the tropics under current
conditions and estimated for 20 and 50 years scenarios.

. Information and decision support strategies developed with farmers and mn place 1o be

extrapolated and scaled up.
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Gains:

. Flant breeders and agronomists will have realistic and detailed definitions of the
climates that will be encountered in response to GCC.

. Farmers and consumers of CGIAR-mandated and other food crops will have varieties
adapted to marked changes in temperature and water stress conditions.

. Farmers will have informed decision capacity and sustainable systems that minimize

GHG emissions (CO,, CHs, and N;0j and maximize carbon sequestration for
international carbon trading.

. Policy makers will have information of the extent of GCC on the performance of CGIAR-
mandated and other food crops and possible changes required to confront it and avoid
wide-spread land degradation.

. National governments will have more accurate information on emissions of GHG's by
sources and removal by sinks for incorporation in rtheir annual inventories under the
Article 7 of the Kyoto protocol.

Milestones: [assuming that the project starts in 2002)

2003  Preliminary definition of the near-term effect {20-vear) effect of GCC on CGIAR-
mandated and other food crops where they are currently grown {what will happen if
everything stays put). Indications of the physiclogical consequences of near-term
GOC and the implications for plant breeding objectives. Carbon sequestration defined
under a limited range of crop and pasture options.

2004 Starting estimates of where wild relatives of our crop germplasm will move and
estimates of the influence on biodiversity, Estimates of the effects on in-situ
germplasm.

2005 Preliminary estimates of what agriculture will look like in 20 and 50 years time, in
terms of crop species distribution. This will require the development of sophisticated
Iand use models o investigate the potential movement of crops under new
environmental conditions. Preliminary estimates of social and economic
consequences of global warming on the rural population. Human and livestock health
effects linked to land use problems. More precise definition of plant breeding
objectives. Definition of carbon sequestration and methane emission under a broader
range of crop and pasture options.

2006 More refined estimates of what agriculture will leok like and answers to questions
such as where will the crops move? Where will the pests move? Interactive refinement
of plant breeding objectives. Definition of carbon sequestration and methane emission
under a further broadened range of crop and pasture options.

2007 Farmers, policy makers and other stakeholders acting at different scales informed,
supported and applying the outputs of the project.

2008 And beyond?

sers: The immediate beneficiaries are farmers that grow CGIAR-mandated crops and the
people that consume them, especially poor farmers in developing regions. Policy makers will
use the information on predicted changes in climate to p.an land use and to include
environmental services as part of the development agenda for selected regions.

Collaborators: NARS and National Research Centers: Brazil (EMBRAPA, INPE, INPAL
Colombia (CORPOQICA, Instituto Von Humboldt, Cinchi, Universidad Nacionalj, Ecuador

{ ? Universidad Nacional ...}, Venezuela {INIA, IVIC), Peru {(Universidad la Molina, .. J, Central
America {....... i; CGIAR germplasm Centers; ILRI; Advanced Research institutions:
{Cornell University, US; University of Zurich, Switzerland, Bayreuth Untversity, Germanyj;
Climate change modelers (e g, Hadley Climare Center. UK; NCAR. US); internationai and
local NGOs; farmers’ and community organizations.
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CGIAR system linkages: Protecting the Environment (50%;}: Improving Productivity (20%);
Training {10%); Information {10%); Networks [10%). Participation in the Inter-Centers’
Working Group on Climate Change.

CIAT project linkages: [P1-IP3, PEL, PE2, PES, SN2, SN3.

Project Characteristics

Consgistency with CIAT mission

* Avoiding crop failures and providing food security to resource poor farmers.
Mitigating resource degradation through improved carbon seguestration in soil.
. In the current environment within the CGIAR, GCC is becoming increasingly

important. GCC is being included in CIAT™s Strategic Plan 2001-2010. This project is
an early proposal congruent with this new approach and with CIAT’s mission and
would be included as part of the CGIAR Global Challenge Program on Climate Change.
CIAT strategy focuses on the necessity to cope with food security and to protect the
global environment through the use of sound science and exploiting the center’s
specific competence.

CIAT competence: As a result of more than three decades of plant breeding and research
on tropical agriculture and more recent initiatives on global climate change, besides its
unique germplasm collections, CIAT already has available the capacity and background
information to move ahead with this new challenge. Of paramount importance will be CIAT
expertise in human dominated ecosystems and its access to representative research sites
throughout the developing world, as well as its well established research networks with
NARES, Universities, NGO’s and ARI’s.

CIAT scientists developed the MarkSim model which simulates daily rainfall
distribution. This information ¢an be incorporated into available crop models to forecast how
crop yields will respond to increased temperatures and more variable rainfall. Application of
these tools have shown that wild relatives of Arachis pintoi, an important forage legume for
tropical savannas, will be unable by their own means to find suitable areas where to migrate
once its original sites of origin becomes too warm/dry.

CIAT's plant breeding programs have developed cultivars with improved adaptation to
drought, particularly cassava and common bean. In less than twe years CIAT could release a
bean variety with great drought resistance especially adapted to the low fertility hiilsides of
Central America. Research is in progress to combine drought adaptation to low fertility for
Brachiaria hybrids and various forage legumes.

CIAT in collaboration with Cornell University has carried out the first inventory of GHG
in tropical savannas. The role of deep-rooted grasses in sequestering noticeable amounts of
atmospheric carbon, discovered by CIAT scientist in 1994, has being confirmed in this
research as a key component to control the overall global warming potential of this
ecasystem. Similar studies are going to be develeped for other globally important
agroecosystems.

Several management strategies have been wdentified thar minimize GHG emissions and
or increase carbon sequestration. Some of them include the use of improved forage-legume
pastures, crop rotations, improved fallows, minimum tillage, planting of multipurpose
species that could be also used as bicfuels, modifying feeding strategies for ruminants to
reduce methane production efc. Matching these practices with site specific environmental
condizions should result inr net gains in eguivalent C uptake which could be traded within
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the recently approved international carbon trading mechanism. Funds from C trading are
expected to be key for the implementation of programs to rehabilitate degraded lands,
watershed protection and sustainable land use among others.

CIAT is collaborating with the University of Zurich, Switzerland in an SBZ-funded
project to identify alternatives to reduce methane emissions in ruminants through improved
feed resources.

In the last {ive years, as a result of a strong program in participatory research, CIAT
has developed a set of tools that allow small scale farmers to estimate the risk of their land
to soil erosion, and to have indicators of sustainability to be used in decision support
systems. The addition of predictive tools for the adaptability of their crops and land to
variable climates will permit an increase in the adaptive capacity of small scale farmers of
poor regions of the globe, to cope with the consequences of GCC and will minimize the risks
of crop failures and will provide food security to resource poor farmers in large areas densely
populated.
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Appendix I' Project Descrptions 2002-2004

Information for Rural Development:
Knowledge Sharing and Rural Communities

Project Description

Objective: To develop new approaches by which rural people and organizations strengthen their
capacity to obtain, adapi, and share knowledge-intensive technologies that contribute 1o
sustainable rural livelihoods.

Cutputs:

* Organizational models (e.g., community telecenters} for integrating modern information and
communications technologies {(ICTs) with informal knowledge-sharing networks.

. Gender-sensitive methods for characterizing information needs, improving neglected

groups’ access to knowledge-intensive technologies, gauging the impacts of better
information and knewledge access in rural areas, and channeling feedback to technology
providers,

* Web-based information systems dealing with themes such as participatory plant breeding,
integrated pest management (IPM), agroenterprise development, integrated soil nutrient
management, and land use planning.

» Training in new knowledge-sharing approaches and in information systems development.

. Electronic networks of users of new knowledge-intensive technologies in rural communities,

Gains: Marginalized groups in rural communities will gain better access to knowledge-intensive
technologies that help them address challenges in agricultural production and natural resource
management. Local organizations will be better able to provide development services to clients

and convey feedback about new technologies to national and international research institutions.

Milestones:

2003 Organizational models and gender-sensitive tools refined,

20C4 Five Web-based information systems developed and feedback mechanisms established.
2005  CIAT’s training capacity and materials developed and electronic networks of technology

users created,

Users: The immediate beneficiaries are local organizations {e.g., farmer associations, NGOs,
municipal governments, and schools) that acquire new information and communications skills.
As telecenters and other organizational models integrate new ICTs with conventional
communications media (such as local radio) as well as informal knowledge-sharing networks, a
much broader segment of the rural population will gain improved access to knowledge-intensive
technologies.

Collaborators: CONDESAN in the Andean zone and CATIE in Central America. Developing
country universities, including the Corporacion Universitaria Aurénoma de Occidenite in
Colombia, Universidad de San Simdn in Bolivia, Escuela Agricola Panamericana (Zamorano} in
Honduras, and Universidad Nacional Agraria in Nicaragua. Consortiz of local organizations in the
praject’s focus sites. Communications NGOs, such as Colnode in Colombia and Fundacion
Chasquinet in Ecuador. Public and private providers of telecommunications services,

CIAT project linkages: Provides all Center projects with a new option for increasing the
development impact of knowledge-intensive technelogies. While focusing inttially on tropical
America, the project would actively pursue oppertunities to swrengthen the community
knowledge-sharing dimensions of CIATs work in Africa and Asia.

(i
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Improving Rural Livelihoods: CIATs Medium-Term Plan 2002-2004

Desirability and Feasihility of the Project

Consistency with CIAT’s mission: Over the last decade, the Center has broadened its research
1o inctude new projects aimesd at reducing poverty and improving natural respurce management.
The technologies developed by these projects tend to be kinowledge-intensive, since they are
designed to influence decision making about complex tasks in rural communities, including
participatory plant breeding, integrated pest management {IPM), agroenterprise development,
integrated soil nurrient management, and land use planning. In order for new knowledge-
intensive rechnologies to have development impact, CIAT projects and their partners need more
effective approaches by which rural people and arganizations can strengthen their capacity 1o
obtain, adapt, and share such technoelogies. A CIAT project bringing new Web-based tools 1o bear
on this task at the local level is therefore not only consistent with the Center's mission but
necessary for fulfilling .

Fundability: CIAT currently receives a modest amount of funding from IDRC and the Rockefeller
Foundation for two complementary projects dealing with community telecenters. Several years
ago, the Center’s Library and Documentation Unit carried out a project on grey literature with
support from the Kellogg Foundation, The Center also has a project on GIS for Central America
with the InfoDey Program at the World Bank. These experiences demonstrate that Center staff
can obtain funds for projects fogusing on information and communications.

A more ambitious fund-raiging strategy for a project on knowledge sharing and rural communities
could be aimed at:

* Bilateral windows of major aid agencies giving high priority to particular countries of the
Andean Zone, Central America, eastern Africa, and Southeast Asia.

. Donors already supporting CIAT’s work on participatory plant breeding, IPM, agroenterprise
development, integrated soil nutrient management, and land use planning.

. Information/communications windows of other traditional CGIAR donors {e.g., the
Rockefeller Program’s new initiative on communications for social change).

* Nontraditional donors interested in communications and information.

CIAT competence: The Center already has considerable capacity irs the thematic areas
mentionzd above (IPM, ete.) It also has many of the talents and tools required to develop Web-
based knowledge systems. A key challenge would be to wed this expertise with a capacity o
strengthen information and communications capacities at the community level. The Center has
made a start in this direction by undertaking the above-mentioned telecenter initiatives.

Alternative suppliers: Many organizations lfrom NGOs to large public/private parinerships) are
working at the national level to democratize access to modern ICTs. Various international
institutions [notably IDRC) are also actively engaged in this area. Within agricultural R&D, some
institutions {such as [ICA) are working to improve the supply of relevant information in electronic
form for development professionals. But relatively few agriculiural research institutions are
publishing development-oriented information electronically while at the same time developing
telecenters or other organizational models for getting knowledge-intensive technologies into the
hands of rural people and for channeling feedback on these technologies to researchers. This
project thus represents a unigque oppaortunity for CIAT to build stronger lirtks between R and D.
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Table 1. CIAT - Cost Allocation: Financial Requirements by CGIAR Outputs, 2002 (expenditure in $ million).

Germplasm || Germplasm || Sustainabie Enhancing || PROJECT
Center Projects improvement Collection Production Policy NARS TOTALS

SB3 Fruits 0.114 £.000 0.225 0.000 G114 0.457
SB2 Agrobicdiversity 1.754 1.276 0.000 0.000 0158 3.1890
IF1 Beans 2 894 0.0001 (1.579 0.000 0 386 3.858
IP3 Cassava 1.148 0.574 0.344 0.000 0.230 2.295
IP4 Rice 1.400 c467|f 0233 0.117 0.117 2.333
IP5 Forages 0.930 1.241 0.620 0.000 0.310 3.101
PE1 1PM 0.000 0.307 1.0674 0.000 0.153 1.534
PEZ Restoration of Degradaded Lands 0.383 0.128 1533 0.000 0511 2.554
PE3 Hilisides Watersheds 0.000 0.130 1.688 0819 0259 2.584
PE4 Land Management 0 141 0.141 0.848 0.283 0.000 1.413
GCP Climate Change 0.000 0.0060 0.815 .000 0144 0.958
SN1 Small Scale Agroenterprises 0.000 G000 0371 0.000 0558 0.927
SN2 Information for Development 0.000 0.600 G.000 0.000 1616 1.616
SN3 Participatory Research 0283 0.000 0.568 0.000 0.283 1.433
BI*1 Impact Assessment 0 Qo0 0 000 0000 0 800} 0000 0.800
SW Ecoregional Latin America 0.000 0.020 0140 {020 0.020 0.200
SW SWHNM Soil Water & Nutrient Management {.000 0.000 0.485 0.081 0081 0.606
SW-FPR/GA Farmer Participatory Research 0.398 6 000 0.875 0.000 0318 1.580
TSBF: Pending 0.000 0.000 0.000 0.000 0.000 0,000
UNDERTAKING TOTALS || 8.445] | 4.282] | 10.397{ | 1.788] | 5.237] | 31.160)




Table 2. CIAT - Cost Allocation: Allocation of Resources by CGIAR Outputs and
CGIAR Activities, 2002-2004 (expenditure in $ million).

2002 2003 2004

Qutputs: {proposal} {plan) {plan)
Germplasm Improvement 9.445 $.445 9.445
{Activity: Germpiasm Enhancemnent & Breeding,
s Networks, o5 appropnats)
Germplasm Collection 4.282 4,282 4,282
{Sotivity: Saving Blodiversily, plus networks, as approprate)
Sustainable Production 10.397 10.387 10.397
fActnaty: Procuciion Systems Dev & Most
Profecting the Environment and Nelwarks, os atpropriale)
Policy 1.799 1.799 1,799
[Acthnty: tmproving Policies, plus Networks, as approprate)
Enhancing NARS 5.237 5.237 5.237
fActivity: Strengthetung NARS - tha Mrea sub-adledies.
plus Nabworks, 83 aporopnate}

TOTAL| 31180 31.160 31.160

2002 2003 2604
Activities: {proposal) (plan) {plan)
Increasging Productivity 13,456 13.455 13.458
of which:
Germplasm Enhancement & Breeding 3445 9445 9445
Peejuction Systems Development & Management o R0CH 4008 4008
Protecting the Environment §.387 6.387 6.387
Saving Biodiversity 4.282 4.282 4.282
improving Policies 1.799 1.799 1.799
Strengthening NARS 8.237 5.237 8.237
g{ W&‘%&é.‘
Trowrwg and Profess:onal Deveiopment 1427 1427 1457
Documeniation, Pubkcatons, info. Dissermnation 1441 1441 1441
Organzation & Management Counsaiiing _J5%d 0384 7594
Netwirks 1775 1778 1775
TOTAL: 31.160 31.180 31160
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Table 3. CJIAT - Cost Allocation. Project & Output Cost Summary, 2002-2004 (in $ million).

2002 2003 2004

{proposal)] {plan) {plan)
SB3 Fruits o 1 _oas7| o457l  oas7
SB2 Agrobmdwersng_ ) i o 3.190 3190 3.190
tP1 Beaps B | 3853 3858 3.858
IP3 Cassava 2295|  2205| 2205
P4 Rice 2.333 2333 2.333
iP5 Forages o 3101 3101 3101
PE1 IPM o - 1534 1.534 1.534
PE2 Restoration of Degradaded Lands 2.554 2554 2554
PE3 Hillsides Watersheds 2.594 2.594 2.594
PE4 Land Management o b 1413 14130 1413
GCP Climate Change . ) 0.958 0.958 0.958
SN1 Small Scale Agroenterprises ) 0.627 0.927 0.927
SN2 Information for Development 1 1818 1818 1616
SN3 Paricipatory Research 1.133 1133|1133
BP1 Impact Assessment 0.800|  0.800|  0.800
SW. Ecoregional Latin America N 0.200 0.200]  0.200
SW-SWNM _Scil Water & Nutrient Management ) 0.608 0.606] 0608
SW-FPR/IGA Farmer Participatory Research 0 1se%ef 15801 1590
TSBF : Pending 0.000 0.000 0.000
Total 31.160, 31.160/ 31.160

Summary by Undertaking: 2002 2003 2004

{proposal)| (plan) (plan)
Increasing Productivity 13.455, 13.455 13.455!
Protecting the Environmant - B, .387 6.387 G 387
Saving Biodiversity i o 4282 4282 4.282
Improving Policies - - - 1799 1.79% 1,799
Strengthening NARS 5237 5.237 5.237
Total:| 31160 31.160] 31.160

Summary by Output: 2002 2003 2004

(proposal).  (plan) {plan)
Germplasm Improvement o B 8448 8445 9445
Germplasm Collection 4 232 . 4 282
Sustainable Production - i ’iﬁ 397 10.387 10,397
Policy - 1.798 1.799 1.799
Enhancing NARS £.237 5.237 5.237
Total:] 31.160] 31.160| 321.160
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Table 4. CIAT - Cost Aliocation: Afocation of Project Cost jo CGIAR Activities, 2002-2004 On § rmiliony.

002 2003 2004
Project Activity (proposall | (plan} (plan)
3. Fryits Enhancement ang Hraeamg (Fruts) . LRATS 211a
Production Systanms Famsy _. ans
Protacting the §rwronme ) AR
Sw&ngm_ﬁgﬁﬁ—f'a . _ e
Susnginenng NARS-Informalion _0.4z3
Syangihening NARS-Dy & #gt _0.023
Sywngbenng NARS-Natworks ) 0023
2.457
a2 Agrobiodiversity Enhancamen ang Sreecng 1S bt 0226] 0558
Enhancamﬂsi and Braading ;Cam ava) pES] 45

En_r!_an_agssnﬁ_s
Elll il
S Sodvery

Syemytrening RARSTainng

Swargienng NARS-iMormanon

Breeding ice)
Braeding (Live

3. Beans Erhancaimess snd Breeding
nggyﬂyﬂgﬂwanmmt .
Strengt s NARS-Tramng
WmNARinnrqmam 1
Suengihnaning NARS.-Hetworks
04, Cassava Enhancement and Breedusy iGastava)
Produetien Systems ggassmai
Rrotecung s Emvwonmant
Sa\mg sm?@s.q!
3. Rice oo _vame 1400 1405
I LloooosaT Lats B Iy
P'mlucﬁng s Enpronoient i
S:mrsg .
improving F’uiﬁss _ .
Srangthmrng NARS-Trwremg _..n
Strengthang NARS--Infgengtan £ szl nan
Siengthaning NARS--Netwarzs R 3247 G047
2.333 2.333 2.333
06. Fursges Enhane ) aem
Production Sysis g
Protecting the Ermvetnnant 4135
Saving Blodiverswy - 1245
Srenginenng NARS-.T xrtfmg ______ - LD
Steorgthaning NARS-Informated . b
Strangthaning NARS-Networes | 22
3101
or. P8 Proguckan Systams (Cassavap 46
meamg e Erswronment " 081
MMW - Y T T 0307
Sireng NARS ks o ERE! 0183
1594 1534 1534
48, Restorstion of Degradades Lands Enjancemen and Sraedusy (Boans) B4 K 8.077
Em'xsmt and smnimcw.ava) . s B X .. G40
Enhancemsnt and Sneedity (Rices) sun 937 287
Enh and g (Lyveestook: G4 ay d134
Prodution Systems (Rice) .15 8153 2153
Productitn Systems (Livestock) G358 3358 0,358
Protacing ti Envionment t1oEE  tem 190zz|
Sanng Biodvarsdy N vEel a1 318
Strengihaning NARS«Netwosks o851t asn EX3H
255 2. 554 2584
4. Hillsicdes Productan Systems (3aan) U2 I 2 I €.032
Ty oo K- .032
Provucion Systems (Lvesioek ; 1565 TS 0.085
Proteceng the Environment ; 1 E%E N2 ] 1 856
Saang E?,oawtrmy | ERR 3730 [RE
tmmnng F’glggﬁ i VEiY 359 Y
Stranglhmg MR&R&m B g 254 a 358 sy
2.534
10, Land Managament Entiancemint aridl Srivding (Sears) o OAE|
Erur 4 i Brawdug G noa2
£y ol and Bredwmneg Ria} o BB28
_ﬁmm.mw_ Bresdegilvesger) | cae
G 48
S
improviry Pricas L J 983
) 1413
3
11. GUP Climate Change Helping Smail Farmars Adapt  Producton Systems ' dean) ' 3 120i
Producuan Systems (Cassavar | 3320
Broduction Systems | vesioent : 3243
Brotacting 1ne Enwimnmant o 3351
Strengtioning NA RS- Trameg F0ea!
Sirgnghenng HARS-.alge ausn 30484 .
Stranghesiog NAR S Nahwams T agl Pt N LRI
& 9580 3 358 4 95




12 Sma Scale Agroantarpnses Production Sysuess (assave) H L 5185 148
Protecing e Ervwonment i 0185 188 2185
Sb'mgﬁ!wsg ’VAHS««Yrmmng 1 0483 083 0.091
Swenginerng NaRS—laformaton . e o0E3 00w
Smwhmng HARS.Crg & Mgt ezre, L g2ra
gihermg NARS-N . m} T bess G043 0083
f B.52T .537] 0,927
£3. Inf tivn & Rural Sevelap t Swrengthening NARS-Trawwng ! _hsas 0 485) GA8h
Strengtnening NARS«informancn I
Strenghmn; NAREW0IG & Mgt {
g NARS Hatwores {

Streng

14, Participatory Resesech

Enhancement ane Sreeding (Svans)

Enfiancament ond Broading ‘Cassavs)
i -

Producon Systems (Bean;
Progucon Syslems [Casseva
Produgiion Dyktenms it (Livesioeky
?’mtncunq the En\rmmme
Strangthening NAR S Fraining .
Gtrangthenirg NARE-Informaon o
Smmglhening MRS«»&:} SMgt
15, mpact Assessment improving Pobeces.
1%, Ecarsgionad Latin Amaerica Produstion Sysiems tBoan) '[ oeeyr oo aom?
Producton Systems (Cassava ey 1304 agr
Produchor Systems [fite H [ ENT a9
Praduction Systems (Livesteck) . G U o0 o938
Ergracting the Ervergnngn i [3cili g oorn 230
Saving Blocsveisty i wom| 096 392
mpmvmg Potces - eLaY Ous 4G
offening RARS= Trmnng T T ome| Coee|T T e
Swmngihasung NARS-I eatp 0918 aai
0.200 3,268 0300
17. Hoil, Watwr, and Nutrient Mansgemant {SWHM) Produgtion Sysmms (Hean} omsl dos L)
Production Sysiams (L a.0% Quix s.a1k
Pmé.mmn Systems (Rice) LRAL ! om¥ s
Production Bysterns (Livasincks 9127 4137 0137
Protectmig the Envirmnmant _ 2593 02.380 ©.303
improving Polices a8t | hear G081
Stranuthenmng HARS -Fetwerks 0.061 0.061 0.081
©.508, .404 0.608
18. Sy de Program on Participatory Re Enhancarmac! ard Brsochng (Beens; | 1 2®ey GGk 20
and Gander Analysis [PRGA) Enrarg a4 Brasing (Ca;s.aﬂ; mmmmm 0999 132228 2009
-mmam«ss v Brweding (Rwce) b e cows e
Ent mars ars Braeding (Lwestﬁ-aks L boee o P
Pmmmsﬂ{smigcwag)m_ e b Gee| aoss Qe
Peaguction Systams (Cassaval - bema  ooee _ bes
Production Systems (Rice) g L esl 3109
F"gd_u;lw  Systemns (Lovestocky _aee G.09% 000
Protacting the Eav G47s Qart 24TT
Shengthening RARS-Tranag AL w7 0327
g NARS-inf (R 0937 s327
memg RART.Crg & Mgt goaz 0.8 [Arsr]
Stsngphering ARG Habworks sox 0532 9038
1,590 1.550 1.899
¥%. Ecoregionsad Latin Amaernica Panding e . 0,000 B.00G 0.000
0.0040, 9,068 2.000
2002 2603 2004
{proposs} | {plan) | (plan)
Summary by Undertaking: Evreasing Produstivity 13488] 13.488] 13488
Prefecting the Eronenmer 1 B.387]  638M  6.387
Saving Bicaiversay o %»232 4 2682 &23%
tmproving Pedicies 1 ’E ?QQ T179% e
Strenginamng HARS szyr] 5o 5237
Total: i 31160] 31188 31160
7002 2803 | 2004
(proposall | {pian [ [(plan)
Summary by Dutput: Garmplamms Improvament 9445 9.445 9.445
Germplagen Collwetion N 4282 4.282 2282
Sustainabys Proguction 18387 10.397 1U.387
Paey 17881 1788
Ennancing NARS 5237 5.2371 §.237
Total: 311601 3118081 31180




Table 5. CIAT - Investment, 2002-2004: Investments by Production Sector,
Commuodity and Region {in $ million).

2602 2003 2004
PRODUCTION SECTORS & COMMODITIES {propuosal; {plan} {plan)
1! Germplasm Enhancement & Breeding
Crons ? 867 7.887 7.867
Beans i | ar7s2 3732
Cassava o 2905 2008 2,008
Rica AN L2330, 2130
Frals o] o 0114
Livestock o 1350 | tagi T i
___Troaos R N - L
Figh

TOTAL 9.442 §.442 8.442

1 Production Systems Dev. § Management

Crops 2746 2.748 2.745
Beans 038 G 894 G894
__ Cassava 3,396 1358 1386
Rice 456 0.45¢ 0458
- Fruits a1 9114 _o1s
Livestock 1147 | 3,147 ERLY
Treus )
Flsh

TOTAL 4.007 4.007 4.067

2% Total Regearch Agenda

Crops 24.50% 24,589 24,583
DO ...... 3 e 10718 Wwiw | 0 wne
| Cassava 7 g8t 7.980 7880

Rice 5952 5,952 5992
Fruds 0528 0528 6528

Livestoex 6.042 5.042 6.042

Troes

Fish

TOTAL 31.460 31.160 31.160

2002 2003 2004

REGION {proposal} {plan) {plan}
Sub-Saharan Africa {SSA) 7.843 7343 7.843
Asia 4790 47583 4753
Latin American and the Caribbean (LAC) 18055 18035 | 3Eeas
Waest Asia and North Africa (WANA} o486 5489 0489

TOTAL| 31.160 | 31,160} 31.160

1 inchues overheads, asd must add up W e sum of the ndvidual seclorsiamnmed as from e project poriehs
2/ Equais s sur of sectorsicommmadities i incressmng Productasly, scaled up ia lohal investments ke the Rasearch Agercia

Losding Calculation
Jotal Research Agends 2002 2003 2004
HBeans B} e - 10718 owmrne 10748
Cassava L . T vesd ) 7es0 7880
mics - | ofmsER 53W2
Fruts . . R - w528 0528
Livestouk i . 6042 8842 6042
; 31984 31,160 31.160




Table 8. CIAT - Expenditures, 2002-2004: Objsct of Expenditure, Capital Investment and
Capital Fund Cash Reconciliation {in $ million},

2002 2003 2004
QOBJECT OF EXPENDITURE {proposal) {plan) {plan)
Personnel . 152000 15400 15400
Supplies and Services _ 12816 | 12410 | 12410
Operational Travel . 2200  2.200 2.200
Depreciation 1.1580 1.150 1.150
TOTAL. 31.160 31160 31.160
2002 2003 2004
CAPITAL INVESTMENTS {proposal) {plan) {plan}
Physical Facilities
Resgearch o . N
Training o L _ o
Adminsstration R o o
Housing = _ . e R
Awxtliary Units
sub-total 0.000 0.000 0.000
infrastructure & Leasehold 0.300 0.300 0.300
Furnishing & Equipment
Farming 0100 0.100 0.100
Laboratory & Scientific 0.150 0.150 0.150
Office - . 0.020 0.020 _6.020
Housing —— _ U IR
Auxliary Units e - G100 0.100 0.100
Computers ; e 0350 - 0.350 0.350
Vehicles 0.420 0.420 0420
Aircrakt
sub-total 1.140 1.140 1.140
TOTAL 1.440 1.440 1.440
2002 2003 2004
CAPITAL FUND CASH RECONCILIATION {proposal) {plan} {plan}
Balance, January 1 0517 427 0.337
plus. annual depreciationcharge . 11sc _ 1150 1180
plus / minug: disposal gains/llosses) A 0150 0,180
pius / minus: ather o Q080 0.050 4 0.050
minus: assel acquisiion costs -1 440 -1 440 -1 440
equals: Balance. December 31 0.427 0.337 0.247




Table 9. CIAT- Staff Composition: Internationally and Nationally Recruited Staff, 2001-2004,

Internationally-Recruited Staff {IRS)

Research and Research Support
of which:
Postdoctoral Felfows
Associate Professionals

Training ! Communications
of which
Frost-doctoral Fellows
Associate Professionals

Researchr Management
of which:

Post-doctoral Feliows
Associale Professionals

Tota!l IRS

Support Staff
TOTAL STAFF

DEFINITIONS
Internationally-Recruited Staff {IRS)

This category includes staff who carry out highly fschnicalisenior functions, as defined by the center, and they may include
personnel hired in the local or regionat labor market. Included in this group, but shown separately, are post-doctoral fellows

2001 2002 2003 2004
{estimated} {proposal} {plan} {plan}
Hired by: Hired by Hired by: Hired by:

center other center other  center other | center other

80 & 80 & &0 B &4 8
& A & 6
_ 2% 61 28 .. 28 6| 2 ¢

3 3 3 3

7 7 7 7

A A Y R R R _

a0 5 8¢ 8 80 8 g0 8
800 . 80O 600 600
B30 8 €30 & £80 B 630 &

and asscciate professionals (who may have other titles in different centers), ard who often are staff provided by donors
as part of a project or other institutional arrangement, Costs for consultants engaged for specific tasks are not personnel
expenses and the individuals are not staff;, their costs should be calculated in the "suppiies and services” category.

Support Staff

This category includes the numerical majority, in many cases, of persanniel at a center. These are usuaily. but not
necessarily always, individuals hired in the local labor market. They carry out functions which require less demanding
skills than for the IRS category. The support staff category does not include ssasonal field labor or other individuals
engaged on a puraly contract basis, for example when a center contracts with an employment agency (o provide
security, janitorial, and other services, Such costs should be calculated in the "supplies and services” category
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Tabla 10a. CIAT - Financial Position; Cash Requirement and Revenue Flow, 2001-2003

{in $'000).
MONTHLY CASH USES AND SOURCES
Fd Note: 1/ Jan febr Mar Apr May Jun S Aug Sep Oct Mo D
Cpering Cash Balance 5 857 BB $350F 490988 3713l A7051 3581 AP95]  5e1] 2437 2748 4704
Rotmpts
(Grants
EDovesticied 4 508 2 084 1200 0 100 1246 6730 3048 3008 & 000 ke 320 2200
Rastricind 2280 0559 0810| G881 1236 18500 1058 903 1900| E0C| \BoD. 2809
Ao INComEOhecs 3 0D6 R 0 088 3 058 $ D 1088 i 088 2 OB8 0 ORE 5668 5 30 O DB
Subiotsi 74186 0.967] Z.076| 1047 2542 J.148] 1154 1966, 1986 2241 4.586] &S.065
Disb anty
Opersions 4380 2.4B0] 2.400i 2300) 2500 32004 1.700 2208 17500 1300] 230G] 3000
(Capital Acguision 2030 a030] L4584 G030 4030] 4426 0120 9120 gee| 033 9ad0| GEn
Oty G0 1990 G000 QO0G] Q000 o000 BOGC QOO0 HOL0N 0000 QUOR D240
Subtotal 4.350 500 24300 A 2830 3.20: 130 2,328 1878 2130 2636 LEYE
Net manttly moverent 2928 35330 £384; 1283 O012) G174 0658 0354 2896 D11+ 1958 1.496
| Ending <an Balanck 8883 5060 4596 TY13 3T25] 3881 2 2541 25370 2748 4704 B200
(2062 Note: & Jan Feb Mar Agr | May | Jun Jul Aug Sep oot Nov Dec
Qpening Casr: Balance 8,200 8040 B2801 57201 4230 atr0] 2820 FE JiBGT 2410 2868 41i1in
Recaiots
Grawss
Urrastncted 3060 5 104 1200 2100 1 W0 0300 0 4G 5068 0 24 z 260 2.000 2 306
Resineted 2800 S600) G70D0] 07I0) 3200 1TCLi 1500 2000l 200G 2000 000 3505
Egrrad Inpome/Others 6a7g, 0070 2070 2470 076 3870 $878; 9078 0070 3l Y 3030
Subtotzg 5470 G770 1970 S.8480| 2470 1.970: 1610 2570 2079 1330; 4% 52380
Cashuesamsnia
Opesbons 4000 26001 Z50G) 23581 2600 2200| 1780 2.4G0 1700 1860 2408 3900
CapiaE Acquisiton O30 0Q3G1 5030 203 083 21200 g120 0126 0120] D250] (2500 (0290
Ofhers £2.000 oO00] 000G apoDi Go00f SDogi 0000 0000  0000] 00000 GU00| 0o
Subtotal AL0 2580 ZEMT 22801 26300 30| 1820 25200 13300 2080 26501 3280
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Table 10b. CIAT - Financial Position: Currency Structure of Expenditures, 2001-2003.
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Table 11. CIAT - Financial Position: Assets, Liabilities and Net Assets, 2000-2004 (in $'000).

Assets

Current Assets
Cash & Cash Equivalents
Accounts Receivable
Donorg
Employees
Cther
Inventories
Prepaid Expenses
invesiments

Total Current Assets

Fixed Assets
Property, Plant, & Equipment
Less:  Accumulatsd Depreciation

Total Fixed Assets - Net
{ther assets

Total Assets

Liabilities and Net Assels

Current Liabilities
Bank Indebledness
Accounts Payable

Donors

Employees

Others
In-Trust Accounts
Accruals and Provisions ¥

Total Current Liabilities
Leng-Term Liabilities

Total Liabilities

Net Assets
Appropriated
Unappropriated
Tatal Net Assets

Total Liahilities & Net Assets

2000 2001 2002 2003 2004
{actual) {estimate} {proposal iptan) {plan)
5,957 8,200 6,100 6,100 6,100
5,442 5,300 5,000 5.000 5,000
127 150 180 180 150
1,255 1,000 1.000 1.000 1,060
328 360 300 300 300
338 200 200 200 200
1,000
14,447 13,150 12,750 12,750 12,750
23.008 23,805 24,805 25,408 26,205
~12,558 -13,258 ~13,555 -14 855 -15,385
10,453 10,880 10,650 16,750 14,850
122 100 100 100 100
25,022 23,800 23,500 23,600 23,700
87 300 300 300 a0
3.983 3,638 3,468 3498 3.448
368 500 Boo 500 500
2,688 2,061 1,850 1,800 1,800
1,748 300 700 700 700
177 477 877 877 777
9,048 7.776 7,426 7.478 7,828
2,868 2,718 2766 2818 2868
11,714 10,452 10,192 10,292 10,382
286 100 100 100 100
13,022 13,208 13,208 13,208 13,208
13,308 13,308 13,308 13,308 13,308
25,022 23,800 23,500 23,600 23,700
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Appendix III

List of Acronyms and
Abbreviations



Acronyms

ADEB
AHI

Bean/Cowpea CR5P

BeT

CA
CARDER
CARE
CATIE
CBN
CENIPALMA
CIALs
CIFOR
CIMMYT
cip
CIPASLA
CIRAD

CLODEST
CNPMF
COLESBU
COLCIENCIAS

CONDESAN
CORPOICA
CSIRO
CURLA

DANIDA
DFID
DGIS
DICTA
DNP

EAP-Zamorano
EC

ECABREN
ECLAC
EMBRAPA
EPMR

ETH

FAG
FCRY
FLAR
FONALIAP

GRU
GWG

IBSRAM
1CA
ICARDA
ICER
ICIPE
ICRAF
ICRISAT

Asian Development Bank
African Highland Initiative

Bean/Cowpea Collaborative Research Support Program {of the University of Georgia,
LISA)

Board of Trustees {of CIAT)

Département des Caltures Annuelles {of CIRAD)

Corperacion Autdnoma Regional de Risaralda, Colombia

Cooperative for American Relief Everywhere

Centro Agronomico Tropical de Investigacion y Ensefianza, Costa Rica

Cassave Biotechnology Network

Centre de Investgacion en Palima de Aceite, Colombia

Comités de Investigacion Agriccla Local, Colomina

Centre for International Forestry Research, Indonesia

Centro Internacional para Mejoramienta de Maiz y Trige, Mexico

Centro Internacional de la Papa, Peru

Consorcie Interinstitucional para una Agricultura Sostenible en Laderas, Colombia
Centre de Coopération Internationale en Recherche Agronomique pour le
Développement, France

Comuté Local para el Desarrollo Sostenible de ln Cuenca del Rio Tascalapa, Honduras
Centro Nacional de Pesquisa de Mandioca e Fruticuitura Tropical (of EMBRAPA}
Corperacién para el Desarroilo Sostenible de Ucayali, Peru

Instituto Colombiano para ¢} Desarrollo de la Ciencia y la Teenclogia “Francisco José de
Caidas”, Colombin

Consorcio para ¢l Desarrollo Sostenible de In Ecorregidn Andina, Peru
Corporacion Colombiana de Investigacion Agropecuaria

Commonwealth Scientific and Industrial Research Organisation, Australia
Centre Universitario Regional del Litoral Atlantico, Honduras

Damsh International Developmesnt Agency, Denmark

Department for International Development, UK

Directorate-General for International Co-operation, the Netherlands
Direccién de Ciencia y Tecnalogia Agropecuaria, Honduras
Departamento Nacional de Planescion, Colombia

Escuela Agricola Panamericana at Zamorano, Honduras
Economic Comunissian {pf the European Union)

Eastern and Central Alnica Bean Research Hetwork
Economic Commission for Latin Asnerica and the Caribbean
Empresa Drasileira de Pesquisa Agropecudria, Brazil
External Program and Management Review {of CIAT}
Eidgenéssische Technische Hochschule, Switzeriand

Food and Agriculiure Organization of the United Nations

Field Crop Research Institute, Thailand

Fondo Latincamericano y del Caribe para Arroz de Riego, based a: CIAT
Fondo Nacional de Investigaciones Agropecuarias, Venezuela

Geneuc Resources Unit {of CIAT)
Gender Worlang Group (of the CGIAR Systemwide Programme on
Participatory Research and Gender Analysis for..)

International Board for Soil Research and Management, Thailand
insutute Colombiane Agropecuario, Colombin

International Center for Agricultural Research in the Dry Areas, Syna
[nternally Commuissioned External Review (of CIAT

Internanonal Centre of Insecr Physology and Ecology, Kenyva
nrernatonal Centre for Research in Agroforestry, Kenya

internauonal Cropsg Research Insutute for the Semu-And Tropes, India
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IDEAM
IIAP
ILRC
IFDC
IFPRI
GAC
IGDN
IGER
HA
IASA
Ica
{HA
HTA
LRI
INBIO
INIA
INIAA

INIAP

INIFAP

INFVIT
NTA
IPGRI
IPRA
IRRI
IVITA
W

JIRCAS
LBU
MT
NARO

NRI
NEMG

GF1
ORSTOM

PABRA
PASQLAC
PBEG

PROCITROPICOS
PRODAR
PROFRIJOL
PROFRIZA

RIvM

SABRN

SR
SINCHI

Instituto de Hidrologia, Meteorologia y Estudios Arabientales, Colombia

instituto de Investigacion Agrepecuana de Panama

international Develapment Research Centre, Canada

Internatonal Fertilizer Development Center, USA

International Food Policy Research Insutute, USA

lstitute Geografico *Agustin Codazzi®, Colombia

Inter-American Geospatial Diata Network

Institute of Grasslands Enviromment Research, UK

instituto de Investigaciones Agropecuarias, Venezuela

International Institute for Applied Systems Analysis, Austria

Instituto Interamericans de Cooperacién para la Ayneuliura, Costa Rica

Instituto Hale-Latino Americane, ltaly

Internaticnal Institute of Tropical Agriculture, Nigeria

Internaticral Livestock Research Institute, Kenva

Institute Nacional de Biodiversidad, Costa Rica

instituto Nacional de Investigacibn Agranig, Peru {now IN1AA)

Instituto Nacional de [nvestigacitn Agraria y Agroindustrial, Peru

{formerly INIA}

institute Nacional Autdnome de Invesugaciones Agropecuarias, Ecuador {formerly
Institute Nactonal de Invesugaciones Agropecucarias)

Instituto Nacional de Investigaciones Foresiales, Agricolas ¥ Pecuarias,

Mexico

Instituto de investigaciones de Vigndas Tropicales, Cuba

Instituto Nacional de Tecnologia Agropecuaria, Argentina

International Flant Genetic Resources Institute, Itaiy

Investigacion Participativa en Agricultura/ Participatory Research in Agriculture (CIAT)
International Rice Research Instture, the Philippines

institute Veterinario de investigacicnies Tropicaies y de Altura, Peru

International Water Management Insttute, Sri Lanka (formeriy International Irrigation
Management Institute}

Japan International Research Center for Agricultural Sciences
Louisiana State University, UBA
Management Team [of CIAT)

National Agrrenltural Research Organization, Uganda

Natural Resources Instmute, UK

Naturai Resource Management Group {g/ the CGIAR Systemwide
Programme on Participatory Research and Gender Analysis for. )

Oxford Forestry Institute, UK
LInstitut Frangais de Recherche Scientifique pour le Développement en Coopération,
France {now LTnstitut de Recherche pour le Développement}

Pan-Africa Bean Research Alliance

Programa de Agricultura Sostenible de Laderas en Centre América

Plant Breeding Group (of the CGIAR Systemwide Programme on

Participatory Research and Gender Analysis for L}

Programa Cooperativo de Investigacion y Transferencia de Tecnelogia para los Trépicos
Suramercanos

Programa para ¢l Desarrelio Agroindusiniad Rural, Costa Rica

Programa Cooperative Regional de Frijel para Centro Ameérica, Méxco ¥ el Carbe
Provecte Regional de Frijol para la Zona Andina

Rijksinsuous voor Volksgezondheind en Milienhygiene (Nauonal lnstitute of Pubic Health
and Enwvironmental Protection), The Netherlands

South Africa Bean Research Network

Sunss Agency for Development andd Cooperaton
Institute Amazdnier de nvestgaciones Clentificas Colombia
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List of Acronyms and Abbreviations

SINGER The CGIAR System-wade Information Network for Genetic Resources

8p-iPM Systemwide Program on Integrated Pest Management {of the CGIAR]

8P-PRGA The CGIAR Systemwide Programme on Participatory Research and
Gender Analysis for Technology Development and Institutional Innovation

SWNM The CGIAR Systemwide Program on Soil, Water & Nurrient
Management

TAC Technical Advisory Comunitiee {of the CGIAR)

TCA Tratado de Cooperacidn Amazénica

TSBF Tropieal Soll Biology and Fertility Programme, kenya

UNEP Linited Nations Envronment Programime

UNIVALLE Lmniversidad del Valie, Colombia

USDA United States Department of Agriculture

WARDA West Africa Rice Development Association, Cote dTvoire

WRI World Resources [nstitute, USA

WWW World Wide Web

Abbreviations

ACMV African cassava mosaic virus

AES Agroecosystem

Al Aluminum

AR]s Advanced research institutes

AROs Advanced research organizations

C Carbon

BB Common bactenial blight of beani:
Cassava bactenal blight

Ch-ROM Compact disk—read-only memory

CLOs Comités locales

BCs Developed courntries

D3 Decision support

ESTs Expressed sequence tags (biotechnology)

FM Forest marging

FPR Farmer participatory ressarch

FTE Fuli-time eguivalent

GA Gender analyss

GIS Geographic information systems

GOs Governmental organizations

HS Hilisides

IARCs International agricuitural research centers {the CGIAR system)

INiAs Instituciones nacionales de invesngacién agropecuaria

IPM Integrated pest management

IPR Intellectual property rights

LA Laun Amenica inj

LAC Latin America and the Caribbean

LDCs Less-developed countnes

LoRSDIs Local rural sustanable development putianves .

M&E Momuoring and svaluanon

MTA Material transfer agreemetit {Usec mn germplasm exchange)

MTP Medmm-Term Plan iC1AN
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N Nitrogen

NARES National agricultural research and extension systems
NARIs National agricultural research insttutes
NARS National agneultural research systems
NGOs Nongovernmental organizations

NEM Natural respurce management

P Phosphorus

B Plant breeding

PPB FPartigspatory plant breeding

PR Parucipatory research

R&D Research and development

RHBY Rice “hoja blanca” virus

sp Systemwide program {of the CGIAR)
SROs Specizalized research organizations

85 Senzor staff fof CIAT)

TLA Tropical Latin America









