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FOREWORD 

The Consultative Group on International Agricultural Research (CGIAR) has committed itself to ensuring 

that agricultural research serves the needs of the poor. Two urgent needs for the poor are better nutrition 

and better health. In its new vision (CGIAR SRF 2010), the CGIAR commits to reduce poverty and 

hunger, improve human health and nutrition, and enhance ecosystem resilience through high-quality 

international agricultural research, partnership, and leadership. This CGIAR Research Program, 

Agriculture for Improved Nutrition and Health, directly and strategically supports this new vision. 

Agriculture will need to develop and expand to meet the food needs of a growing population from 

a finite resource base. How agriculture develops to do this can have critical consequences on the health 

and nutrition of people. This program is designed to support the overall CGIAR research agenda by 

improving our understanding and options for how agriculture can better accentuate the positive benefits 

and mitigate the risks of agricultural development on human health and nutrition. These lessons are meant 

to serve the entire CGIAR agenda, within agroecological production systems and along food value chains.  

Emphasis will be placed on two populations of people. The first group is those people who are 

left behind by socioeconomic development, suffer from high rates of malnutrition and agriculture 

associated diseases, and rely on aid and development support. Research in the program will meet the 

demands of development implementers and investors for better knowledge, technologies, and learning 

approaches to improving their performance.  

The second group is those poor people in dynamically intensifying and changing systems in 

which research can help shape agricultural development more positively and safely. This program will 

support policy- and decisionmakers and development implementers. Managing the benefits and risks of 

agricultural development on human health and nutrition are central to achieving the CGIAR-stated impact 

goals of poverty reduction, food security, and environmental sustainability for people in developing 

countries.  

This program will work at the interface of the agriculture, nutrition, and health sectors. These are 

three critical pillars for development. For the ambitions of this program to be met, partnerships will be 

critical. Twelve CGIAR Centers and multiple partners from agriculture, nutrition, and health communities 

have actively participated in contributing to the development of this proposal through written 

contributions, stakeholder and partner workshops, and oral discussions. This program proposes a much 

closer partnership between the agriculture, nutrition, and health research and development communities 

than seen previously. New approaches to cross-sectoral work are proposed. While new, this program will 

build on past successes of CGIAR and partners working together on agriculture, nutrition, and health 

programs and seeks to complement a number of new international initiatives for improving agriculture-

nutrition and agriculture-health integration and synergies. 
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1.  EXECUTIVE SUMMARY 

Background 

Hunger, malnutrition, and poor health are widespread and stubborn development challenges. Agriculture 

has made remarkable advances in the past decades, but progress in improving the nutrition and health of 

poor farmers and consumers in developing countries is lagging behind. A recent IFPRI 2020 Conference 

in New Delhi, ñLeveraging Agriculture for Improving Nutrition and Health,ò brought together about 

1,000 stakeholders to examine how agriculture could be energized to become a more powerful tool to 

tackle the persistent problems of food insecurity, malnutrition, and poor health. Building on the 

momentum created by those discussions, the CGIAR Research Program on Agriculture for Nutrition and 

Health (CRP4) is designed to fill the 

existing gap between agricultural 

development and its unfulfilled health and 

nutritional benefits.  

The starting point for CRP4 is that 

agricultural practices, interventions, and 

policies can be better adapted and 

redesigned to maximize health and nutrition 

benefits and to reduce health risks. This 

concept reflects the new vision of the 

CGIAR Strategic Results Framework 

(April 2011), which has four strategic 

objectives: improving human nutrition and 

health, reducing rural poverty, improving 

food security, and achieving sustainable 

management of resources. While CRP4 will 

contribute to the achievement of all four 

CGIAR strategic objectives, its primary 

focus will be on improving human nutrition 

and health. In order to achieve this goal, 

CRP4 will bring together research and 

development professionals across the 

agriculture, nutrition, and health (ANH) 

sectors to jointly tackle key challenges and 

design joint solutions.  

CRP4 Strategic Goal 

CRP4 is a research program that will work to accelerate progress in improving the nutrition and 

health of poor people by exploiting and enhancing the synergies between agriculture, nutrition, and 

health through four key research components: value chains, biofortification, control of agriculture-

associated diseases, and integrated agriculture, nutrition, and health development programs and policies. 

CRP4 Strategic Framework and Research Components 

Figure 1 presents the overall strategic framework of CRP4. The key development challenges that the 

program will address are the stubborn problems of undernutrition and ill health that affect millions of 

poor people in developing countries. CRP4 will leverage agriculture to improve the nutrition and health of 

the poor through four research components that will directly address the problems of low diet qualityð 

the main cause of undernutrition worldwideðand of vulnerability to agriculture-associated diseases. 
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Component 1 focuses on opportunities to improve nutrition along value chains to increase the poorôs 

access to nutritious foods. Component 2 aims to improve the availability, access, and intake of nutrient-

rich, biofortified staple foods for the poor. Component 3 addresses food safety issues along the value 

chain, including the control of zoonotic diseases and the better management of agricultural systems to 

reduce the risk of human diseases. Component 4 addresses the need for integration among the agriculture, 

nutrition, and health sectors, at both the program and policy levels. 

These four components were selected based on discussions and brainstorming with 

representatives from 12 CGIAR centers and a wide range of partners who participated in the CRP4 

planning meeting in July 2010. Their selection arises from the recognition and consensus that poor diet 

quality and related micronutrient deficiencies are now the most pressing nutritional problem affecting the 

poor. Similarly, the severe disease burden from food-borne infections and zoonotic diseases is associated 

with changes in agricultural practice and policy, and therefore requires agricultural solutions. As 

agriculture is the main livelihood strategy for the poor, it is they who are disproportionately affected by 

these health and nutrition problems. For CRP4 to adequately tackle these challenges, the program team 

carefully assessed the opportunities that exist within the current (and future) research portfolio of the 

CGIAR and its partners in order to leverage agriculture to improve nutrition and health and to exploit 

their potentially powerful synergies to achieve the common goal of improving the nutrition and health of 

the poor.  

Research Objectives 

The CRP research objectives across the different components are as follows: 

1. Generate knowledge and technologies to improve the nutritional quality and safety of foods 

along value chains (Components 1, 2, and 3). 

2. Develop, test, and release a variety of biofortified foods, as well as other nutrient-rich foods 

that are affordable for the poor and accessible to them (Components 1 and 2). 

3. Generate knowledge and technologies for the control of zoonotic, food-borne, water-borne, 

and occupational diseases (Component 3). 

4. Develop methods and tools to improve the effectiveness, efficiency, and timeliness of 

surveillance and monitoring systems and to permit meaningful evaluation of complex 

multisectoral programs and policies (Components 1-4). 

5. Produce evidence of nutritional and health burdens and benefits and of the returns to different 

interventions in different sectors (Components 1-4).  

6. Assess and document changes in dietary and nutritional patterns and risks of agriculture-

associated diseases among poor people in intensifying systems, and identify and test 

agricultural options to enhance nutrition and health benefits and mitigate risks of agriculture 

intensification in these populations (Components 1 and 3).  

Impact Pathways  

Figure 2 presents the overall program impact pathway. CRP4 is expected to enhance the contribution of 

agriculture research outputs to nutrition and health impacts through three major impact pathways and their 

respective actors: (1) value chains that provide more nutritious and safer foods; (2) development 

programs that successfully integrate agriculture, nutrition, and health; and (3) policy that promotes a 

supportive and enabling cross-sectoral policymaking process and investment environment. Expected 

outputs from CRP4 are value chains that provide more nutritious and safer foods accessible to the poor; 

stronger and more effective integrated ANH programs; and better cross-sectoral policies, investments, and 

regulation. CRP4 will contribute to large-scale sustainable impacts by developing strong linkages with 

development implementers, including value-chain actors and ANH program implementers, and with 

enablers such as international and national policymakers and governments.  
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Partnerships 

Effective partnerships and new partnership practices will be essential for achieving CRP4ôs ambitious 

research outputs and development outcomes and impacts. A partnership strategy will be developed 

initially, to create the best conditions for carrying out the research and making full use of the subsequent 

findings. The unique complexity of CRP4, which requires working across sectors, calls for a range of 

partnership types and partnership depths. CRP4 will work with four broad categories of partners: enablers 

(policymakers and decisionmakers), development implementers, value-chain actors, and research 

partners. We are committed to a partnership process that incorporates strategic thinking, systematic 

processes with partners, innovative behaviors and resources, and implementation of best partnership 

performance practices. We regard partners as the essential ingredient of a successful joint effort.  

Research Components: An Overview  

Component 1: Value Chains for Enhanced Nutritionðwill focus on increasing the demand for nutritious 

foods among poor rural and peri-urban households, and on identifying leverage points along the value 

chain where innovative nutrition interventions can be incorporated to stimulate both the supply and the 

demand for nutritious foods. It will build on work on value chains carried out by the CGIAR and other 

partners on nutritious (usually high-value) foods. Specifically, it will 

Å develop innovative approaches and tools to analyze the value chain, using a ñnutrition lensò 

combined with a consumer focus.  
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Å implement research to identify leverage points to enhance the nutritional value of select 

nutrient-rich foods.  

Å develop tools to assess and correct information asymmetries regarding nutrition among 

different value-chain actors, including consumers.  

This componentôs impact will result from (1) enhanced nutritional knowledge and awareness 

created among value-chain actors, including consumers, and (2) the greater selection of affordable 

nutrient-rich foods available and accessible to the poor through informal and formal markets. 

Component 2: Biofortificationðwill develop and test biofortified nutrient-dense staple crops and make 

these novel crops available to the poor and undernourished. This component will have the desired impact 

via an increased production and consumption of biofortified staple foods; an increased intake of iron, 

zinc, and vitamin A; and a resulting reduction in the prevalence of iron, zinc, and vitamin A deficiencies. 

Component 3: Prevention and Control of Agriculture-Associated Diseasesðwill enhance environmental 

sustainability, reduce poverty, increase food security, and contribute to the health of poor communities by 

assessing, preventing, and mitigating agriculture-associated health risks, through research for improved 

food and water safety; control of bacterial, viral, parasitic, or fungal diseases that can be transmitted from 

animals to humans (zoonoses); and managing agroecosystems for better health. This component will find 

and develop solutions and innovations to reduce the risks of agriculture-associated diseases; understand 

and support appropriate institutions and incentives that will make these efforts sustainable; assess the 

impact of interventions; and develop communications, advocacy, and influence strategies that will enable 

the uptake and use of those interventions.  

Component 4: Integrated Agriculture, Nutrition, and Health Programs and Policiesðwill exploit and 

enhance the synergies between agriculture, nutrition, and health through operational and policy research 

that permits (1) more effective integrated community-level programming, and (2) the cultivation and 

strengthening of an enabling policy and institutional environment to support relevant action. This 

component will harness both the synergy of integrated programming and the potential for sustained policy 

commitment, to best realize the benefits of agriculture, nutrition, and health. 

Cross-cutting Issues 

Gender 

Throughout much of the world, women are the guardians of household food security and nutrition. At the 

same time, biological and cultural factors can put women and girls at particular risk of undernutrition, 

micronutrient malnutrition, and poor health, especially during the reproductive period. Good agriculture, 

nutrition, and health programming must therefore account for gender issues at all stages of the project 

cycle, from participatory assessment and analysis through surveillance, implementation of interventions, 

monitoring, and evaluation. CRP4 will focus on the following broad areas: (1) gender analysis of needs 

and differential exposure to risks; (2) fostering womenôs participation in and benefits from agriculture, 

nutrition, and health programs; (3) empowering women and increasing their access to assets; 

(4) promoting equitable intrahousehold food allocation and consumption for all members; (5) ensuring 

gender-friendly technology and delivery systems; and (6) building capacity. 

Capacity Strengthening 

Capacity strengthening is a crucial element for CRP4ôs longer-term and more sustainable impacts, 

essential for program scale-up and sustainability. Implementing CRP4 will require adequate capacity for 

translating research methods and outputs into adopted technologies and institutional and policy changes. 

Just as important, it will mean developing cross-disciplinary capacity at various levels, including 

government and development agencies as well as educational and research institutions. Research teams 
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working on CRP4 will undertake, as a preliminary step, comprehensive assessments of capacity gaps and 

needs in targeted countries and institutions, to develop an appropriate capacity-development strategy.  

Innovation 

Bringing together agriculture, nutrition, and health is not a new idea, but CRP4 will be innovative in a 

number of areas. It will 

Å foster new partnerships to ensure that agriculture, nutrition, and health are integrated and 

deliveredðat the community level, in large development programs, and in policymaking.  

Å undertake cutting-edge research to meet emerging challengesðfor instance, it will work with 

partners to design mechanisms for enhancing nutrition along the agricultural value chain and 

to apply new molecular biology tools informed by population biology and social research to 

improve our understanding of how agricultural intensification can be more sustainably 

managed.   

Å invest in designing new tools and approaches to build the evidence base to usefully guide 

policy and practice across sectors. 

Management Structure 

The governance and management arrangements for CRP4 follow the guidelines set out in the CGIAR 

Strategic Results Framework. IFPRI will be the lead center, and will have overall fiduciary and 

operational responsibility for the implementation of CRP4. The International Livestock Research Institute 

(ILRI) will play a strong supporting role, providing the Chair of the Planning and Management 

Committee (PMC) for the initial two years. The PMC will  oversee the planning, management, 

implementation, and monitoring and evaluation of the CRP. An Independent Advisory Committee, 

composed of six members representing scientists and program development experts, will provide advice 

on research program performance, research priorities and focus, and management and partnership issues.  

Monitoring and Evaluation 

Indicators for tracking and assessing achievements will be constructed according to the SMART 

frameworkðspecific, measurable, achievable, relevant, and time-boundðallowing for clear, results-

based management of the CRP. A monitoring and evaluation plan will be developed under each 

component and subcomponent. The plans will provide a framework to track both the process of 

implementation and the attainment of interim targets. They will include milestones for activities, outputs 

(such as publications, datasets, training materials, and training activities), communication, dissemination, 

and networking (to ensure appropriate uptake of project outcomes). Plans will also specify corrective 

actions to be taken if milestones are missed.  

Conclusion 

The CGIAR has long played a unique role as an internationally coordinated agricultural research system 

that provides international public goods. With its partners, it is well equipped to provide leadership in 

developing new technologies, evidence, and applied field research for leveraging agriculture to improve 

nutrition and health. The CGIAR can work closely with partners in all three sectors to develop innovative 

and evidence-based solutions, strategies, and policies. Fully utilizing the CGIARôs scientific competence 

and reputation in this complex interdisciplinary area and its vast collaborative network at all levels of the 

impact pathway, CRP4 will achieve meaningful outcomes and tremendously benefit the health and 

nutrition status of poor people, especially women and young children.  
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2.  STATEMENT OF OBJECTIVES AND STRATEGIC FRAMEWORK 

Hunger,
1
 malnutrition, and poor health are widespread and stubborn development challenges. Agriculture 

has made remarkable advances in the past decades, but progress in improving the nutrition and health of 

poor farmers and consumers in developing countries is lagging behind. The recent IFPRI 2020 conference 

ñLeveraging Agriculture for Improving Nutrition and Healthò (New Delhi 2011) brought together about 

1,000 stakeholders to think through how agriculture could be energized to become a more powerful tool 

to tackle the persistent problems of food insecurity, malnutrition, and poor health. Building on the 

momentum created by those discussions, the Consultative Group on International Agricultural Research 

(CGIAR) Research Program on Agriculture for Nutrition and Health (CRP4) is designed to fill the 

existing gap between agricultural development and its unfulfilled health and nutritional benefits.  

2.1  The Potential Contribution of CRP4 to the Achievement of the CGIARôs System-Level 
Outcomes (SLOs)  

Agricultural practices and interventions can be better adapted to maximize health and nutrition benefits 

and to reduce health risks. This conceptðthe starting point for CRP4ðreflects the new vision of the 

CGIAR Strategic Results Framework (April 2011). Improving human nutrition and health is one of the 

four strategic objectives of that Framework, along with reducing rural poverty, improving food security, 

and achieving sustainable management of resources. The CGIAR thus recognizes that nutrition and health 

are global priorities, and that agricultural research can have a profound influence on both of these 

outcomes.  

Thus, while CRP4 will contribute to the achievement of all four CGIAR strategic objectives, its 

primary focus will be on improving human nutrition and health. In order to achieve this goal, CRP4 is 

designed to bring together research and development professionals across the agriculture, nutrition, and 

health (ANH) sectors to jointly tackle key challenges and design joint solutions. The program recognizes 

that increasing agricultural productivity is not sufficient in itself to improve health and nutrition, and that 

the three sectors need to join forces in tackling their common development goals. The persistence of high 

rates of maternal and child undernutrition, especially in Sub-Saharan Africa and South Asia, calls for new 

approaches and new partnerships across the ANH sectors. Similarly, there are persistent health risks 

associated with agricultureðsuch as water-related, food-borne, and zoonotic diseasesðthat also require 

joint solutions to be managed between the agriculture and health sectors. The CGIAR has long played a 

unique role as an internationally coordinated agricultural research system, and, with its partners, it is well 

equipped to provide leadership in developing new technologies, evidence, and applied field research for 

leveraging agriculture to improve nutrition and health. 

2.2  CRP4 Objectives  

CRP4ôs strategic goal is presented in Box 1. To achieve its strategic goal, the program is organized 

around four components, listed in Table 1 along with their overall objectives.  

 

 

 

 

 

 

                                                      
1 See Appendix 1 for a glossary of nutrition and health terms used in this proposal.  

Box 1. CRP4ôs strategic goal 

CRP4 is a research and development program that will work to accelerate progress in 

improving the nutrition and health of poor people by exploiting and enhancing the 

synergies between agriculture, nutrition, and health through four research components: value 

chains, biofortification, control of agriculture-associated diseases, and integrated ANH 

development programs and policies. 
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Table 1. CRP4 components and objectives 

Component  Objective 

1. Value chains for enhanced nutrition and health  Leverage the value chain for select nutrient-rich foods to 

increase the demand for, access to, and consumption of 

affordable and nutritious foods for the poor.  

2. Biofortification  Develop and test nutrient-dense staple crops through 

biofortification; make these novel crops available to the 

poor and undernourished, either as individual staple 

crops or as part of a food basket.  

3. Prevention and ccontrol of agriculture-associated 

diseases  
Prevent and control agriculture-associated diseases 

through research for improved food safety, water 

quality, agricultural practices, and better control of 

infectious (zoonotic and emerging) diseases. 

4. Agriculture, nutrition, and health ð Integrated 

programs and harmonized policies  
Exploit and enhance the synergies between agriculture, 

nutrition, and health, through operational and policy 

research that supports (1) more effective integrated 

community-level programming, and (2) the cultivation 

and strengthening of an enabling policy and institutional 

environment to support relevant action.  

 

The CRP research objectives across the different components are as follows: 

1. Generate knowledge and technologies to improve the nutritional quality and safety of foods 

along value chains (Components 1, 2, and 3). 

2. Develop, test, and release a variety of biofortified foods, as well as other nutrient-rich foods 

that are affordable and accessible to the poor (Components 1 and 2). 

3. Generate knowledge and technologies for the control of zoonotic, food-borne, water-borne, 

and occupational diseases (Component 3). 

4. Develop methods and tools to improve the effectiveness and efficiency of surveillance and 

monitoring systems and to permit meaningful evaluation of complex multisectoral programs 

and policies (Components 1-4). 

5. Produce evidence of nutritional and health burdens and benefits and of the returns to different 

interventions in different sectors (Components 1-4).   

6. Assess and document changes in dietary and nutritional patterns and risks of agriculture-

associated diseases among poor people in intensifying systems, and identify and test 

agricultural options to enhance nutrition and health benefits and mitigate risks of agriculture 

intensification in these populations (Components 1 and 3).   

The four research components of CRP4 were selected based on a broad consultation process with 

representatives from 12 CGIAR centers and with a wide range of partners who participated in the CRP4 

planning meeting in July 2010 (see https://sites.google.com/a/cgxchange.org/mp4/home). Taking into 

consideration the CGIARôs comparative advantage, the components were selected by taking into 

consideration the following key questions: (1) what is the nature, scope, dimension and causes of the 

nutrition and health problems that the CGIAR needs to address in order to achieve its strategic goal of 

improving health and nutrition through agriculture; (2) what opportunities exist within the current (and 

future) research portfolio of the CGIAR and its partners to leverage agriculture to improve nutrition and 

health; and (3) how can CRP4 best use these opportunities to exploit the potentially powerful synergies 

between agriculture, nutrition, and health and to achieve the common goal of improved nutrition and 

health. These considerations led the team of partners to select the four broad research components listed 

in Table 1. 

https://sites.google.com/a/cgxchange.org/mp4/home
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2.3 CRP4ôs Strategic Framework 

Figure 1 presents the overall strategic framework of CRP4. The key development challenges that the 

program is addressing are the stubborn problems of undernutrition and ill health that affect millions of 

poor people globally. Root causes of poor nutrition and health include poverty, food insecurity, gender 

inequity and limited access to water, sanitation, and health services. Tackling undernutrition and poor 

health will thus require joint ANH solutions; each sector is essential but insufficient by itself to solve the 

nutrition and health challenges faced by the poor. This CRP aims at bringing these three sectors together 

in research, development programs, and policy.   

It is well recognized that poor-quality diets and related micronutrient deficiencies are a much 

more widespread nutritional problem than the lack of food (or calories). Although estimates from FAO 

suggest that the number of hungry people (lacking calories) is close to 1 billion (FAO 2009a), WHO 

estimates that anemiaðwhich is largely caused by iron deficiencyðaffects 1.62 billion people worldwide 

and costs US$50 billion in GDP losses each year (WHO 2008a). Vitamin A deficiency also affects 163 

million children, or close to one-third of children living in developing countries (ACC/SCN 2010). Poor 

diet quality and related micronutrient deficiencies are also a major cause of the staggering numbers of 

stunted children in the developing world (see Appendix 2 for a list of 36 countries that account for 90 

percent of the total burden of childhood stunting). The agriculture sector must provide ssolutions designed 

not just to produce more food, but to improve poor peopleôs access to nutritious foods. Similarly, 

agricultural solutions are required to reduce the severe disease burden from food-borne infections and 

zoonotic diseases, which are associated with changes in agricultural practice and policy. Because 

agriculture is the main livelihood strategy for the poor, it is they who are disproportionately affected by 

these health and nutrition problems.  

Improving health and nutrition requires actions in several sectors, but CRP4 will focus on the 

CGIARôs comparative advantage, which starts with agriculture. CRP4 will leverage agriculture to 

improve nutrition and health of the poor through four research components that will directly address the 

problems of poor diet quality and of vulnerability to agriculture-associated diseases of the poor. 

Components 1-3 focus on pragmatic nutrition and health solutions to improve the poorôs access to 

nutritious and safe foods and to reduce agriculture-associated health risks. Component 1 focuses on 

opportunities to improve nutrition along value chains, from production through to consumption; 

Component 2 aims at improving the availability, access, and intake of nutrient-rich biofortified staple 

crops for the poor; and Component 3 addresses food safety issues along the value chain, including the 

control of zoonotic diseases and the better management of agricultural systems to reduce risk of human 

diseases. Component 4 addresses the need for integration among the agriculture, nutrition, and health 

sectors, at both the program level and the policy level (Subcomponents 4.1 and 4.2). More specifically, 

the inputs generated by research on Components 1-3 will be incorporated into integrated ANH programs, 

which will be tested, evaluated, and scaled up under Component 4 (Subcomponent 1 on integrated ANH 

programs). Finally, evidence generated through Components 1-4.1 and through policy research 

(Subcomponent 4.2) will be used to create and sustain an enabling environment, to develop institutional 

capacity, and to foster synergies between agriculture, nutrition, and health at the policy level. 

The lower part of Figure 1 highlights some of the development impacts that will be achieved 

through CRP4ôs work, by integrating agriculture, nutrition, and health into value chains, development 

programs, and policies. Biofortification research and value chains focused on enhancing the nutrition and 

safety of foods and on stimulating the demand for such foods will lead to new options that can contribute 

to increasing the availability, accessibility, and consumer awareness of the benefits of high-quality and 

safe foods. Higher quality diets combined with lower risks of agriculture-associated diseases in the 

population will result in healthier, better nourished, and more productive men and women farmers. Better 

access to nutritious food, and better information about nutrition and food safety, will yield cross-cutting 

benefits to poor consumers and producers. 
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Figure 1. CRP4 Strategic framework 

 
 

 

To achieve the program objectives, researchers in CRP4 will coordinate and initiate cutting-edge 

research on catalyzing nutrition and health outcomes. Forging partnerships will be an essential element 

for strengthening the connections between agriculture and health organizations and for exploiting 

synergies in research, policy, and practice. Delivering impacts will require examining the context of the 

broader agrifood production system and value chain and engaging critical actors through different impact 

pathways. 

Within the health sector, the program focuses on two main areas of impact. The first area is 

promoting overall improvement in the health of women, infants, and young children through better 

nutrition, by exploiting the window of opportunity for improving nutritionðthe thousand days between 

conception and the childôs second birthdayðand by targeting girls and women at all stages of the life 

cycle. The second area is reducing agriculture-associated diseases through improved food safety, better 

agricultural practices, and water management, as well as by controlling zoonoses (endemic and 

emerging). This focus area targets people from all population groups and at all stages of the life cycle.  

In addition, more specific targeting efforts will increase program impact in particular regions. 

These target areas will include mainstreaming HIV/AIDS in heavy burden countries, and addressing the 

rapid rises in obesity and related chronic disease risks in countries undergoing rapid economic growth and 

changing agrifood systems. These additional health outcomes, although important, will not be a main 

research focus in the initial phase of the program. 
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2.4  Target Population 

This program will target two specific populations: (1) poor, food-insecure, and malnourished populations, 

and (2) populations affected by agricultural intensification. Increasing population, incomes, and 

urbanization are driving increasing demand for food, which in turn has led to an intensification of 

agricultural production. The expansion and intensification of agrifood systems has had enormous benefits 

for farmers, market agents, private-sector business, and consumers. However, in many rapidly 

intensifying systems, these benefits have been accompanied by negative environmental, nutritional, and 

health effects, including food-borne and zoonotic diseases. At the same time, despite the overall trend 

toward dynamic change and intensification in developing-country agrifood systems, many areas have 

been left behind, and people in remote and marginal areas and conflict zones have been particularly 

disadvantaged. In many cases, population has increased more rapidly than the capacity of agricultural 

production and value chains, leading to chronic food and nutrition insecurity and poor health. 

Å The first target group consists of poor populations who suffer from food insecurity, low diet 

quality and related poor micronutrient intake, and undernutrition. These populations may be 

served by social protection and development programsðand CRP4 will work on leveraging 

these programs with better-integrated ANH interventions to achieve improved health and 

nutrition. For those left behind, CRP4 will focus on reaching them and improving their access 

to either biofortified staple crops, or new and better targeted integrated ANH programs.  

Å The second target group consists of populations that are exposed to changing and intensifying 

agrifood systems in various regions of the developing world. Research must answer critical 

questions to assess the rapid changes in dietary patterns and lifestyles of these populations 

and the associated changes in health risks. Understanding these shifts is critical for designing 

appropriate policies, technologies, and institutional arrangements that will enhance nutrition 

and health benefits and mitigate risks for the poor. CRP4 will take a forward-looking 

perspective, given the rapid changes in many countries in its geographic focal regions.  

2.5  Geographic Focus 

CRP4 will focus particularly on Sub-Saharan Africa and South Asiaðthe two regions with the highest 

burden of poverty, food insecurity, undernutrition, and poor health. The latest State of Food Insecurity in 

the World report from the Food and Agriculture Organization of the United Nations (FAO) estimates that 

in 2005/07, 202 million people (28 percent of the population) were undernourished in Sub-Saharan 

Africa, and 333 million people (33 percent of the population) in South Asia (FAO 2010). The same two 

regions are home to the vast majority of the worldôs undernourished children. Appendix 2 presents the 36 

countries with a prevalence of child stunting greater than or equal to 20 percent; together, these countries 

account for 90 percent of the global burden of childhood stunting. Several of these countries are currently 

the focus of new global initiatives, which require a strong commitment to nutrition from the participating 

Governments. One such initiative is the Scaling-Up Nutrition (SUN) movement 

(http://www.unscn.org/en/scaling_up_nutrition_sun/), which was launched in 2010 to stimulate leaders to 

focus more on nutrition and to adopt effective national policies to reduce undernutrition during the most 

vulnerable 1,000-day period of a childôs life from pregnancy to the age of two years. The High-Level 

Meeting on Nutrition hosted by the United Nations (UN) secretary-general at the General Assembly in 

September 2011, which provided an overview of progress one year after the launch of the movement, 

showed that 20 countries (including high-burden countries such as Bangladesh, Ethiopia, Nepal, and 

several countries in Sub-Saharan Africa) have joined, and several others are in the process of doing so 

(see Appendix 2 for a list of SUN countries). This result reflects an unprecedented level of commitment 

from developing-country government leaders. 

Other initiatives such as the UNôs REACH (Ending Child Hunger and Undernutrition) program 

also support country efforts to reduce undernutrition. Similarly, the US governmentôs Feed the Future 

initiative is an agriculture-focused program that supports country-driven approaches to addressing the root 

http://www.unscn.org/en/scaling_up_nutrition_sun/
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causes of hunger and poverty (http://www.feedthefuture.gov/countries.html). CRP4 will partner with 

these initiatives and their networks of stakeholders in several high-burden countries. During its first year 

of implementation, CRP4 team members will develop a plan for engaging with these initiatives and other 

emerging regional or global initiatives in the areas of agriculture, health, and nutrition in several high-

burden countries.  

CRP4 will also link with research conducted in other CRPs, including CRP3.7 value-chain work 

on 

¶ high-value animal source foods in Ethiopia, India, Mali, Senegal, Tanzania, Uganda, and Vietnam 

(Component 1);  

¶ community-based ANH programs implemented by nongovernmental agencies such as Helen 

Keller International (HKI), Concern Worldwide, Save the Children, and Catholic Relief Services, 

as well as governments and other partners, in Burkina Faso, Nepal, Zambia, and other locations 

(Component 4); and  

¶ institutional commodity procurement for food emergencies by agencies such as the World Food 

Programme (Component 3 on mycotoxins). 

 

Targeted work will be carried out in select regions of Latin America, especially on biofortification (see 

component 2.2). Within these targeted regions, specific sites for research will be selected according to the 

locations of our partnersô work on value chains and ANH development programming.  

http://www.feedthefuture.gov/countries.html
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3.  JUSTIFICATION OF THE PROGRAM  

3.1  Agriculture, Nutrition, and Health: Essential Links  

The worldôs poor and hungry have been hard-hit in recent years. Food and financial crises have 

undermined food security, bringing the number of hungry people to around 1 billion (FAO 2009a). 

Progress in combating maternal and child undernutrition and micronutrient deficiencies has stalled in 

many high-burden areas, leading to long-term, irreversible damage to the cognitive and physical abilities 

of many people in developing countriesðand diminishing those countriesô economic productivity (World 

Bank 2006). Maternal and child undernutrition contributes to more than one-third of child deaths and 10 

percent of the global burden of disease (Black et al. 2008). Zoonotic diseases are causing unprecedented 

concern, threatening pandemics and placing an especially heavy burden on the worldôs most vulnerable 

people. Agriculture-related health losses are massive, accounting for up to 25 percent of all disability-

adjusted life years lost (DALYs) and 10 percent of deaths in low-income countries (Gilbert et al. 2010). 

The economic toll of these health losses is also huge. For example, severe acute respiratory syndrome 

(SARS), a zoonotic disease associated with food safety, cost an estimated $50 -100 billion
2
 (Aguirre and 

Gomez 2009), and a major avian influenza pandemic could cost more than $1 trillion (Burns, van der 

Mensbrugghe, and Timmer 2008). The cost of undernutrition to economic development is estimated at 

$20-30 billion annually (UNICEF 2006). Without well-designed investments, programs, and policies to 

address these challenges, the human and economic costs will continue to be enormous.  

Agriculture plays a key role in the interrelationship between nutrition and health. It is the primary 

source of human energy and essential nutrients; it is a source of income for 80 percent of the worldôs 

poor; and it is an essential element of human life, health, and culture. On the other hand, livestock and 

wild animals are the source of the great majority of human infectious and emerging diseases, and 

agricultural products and practices can pose serious health risks. And while increased agricultural 

development is fundamental for sustaining the nutrition and health of billions of people, it also 

contributes to many challengesðsuch as population growth, urbanization, and climate changeðthat 

threaten the availability of water, land, and other natural resources. Finally, millions of the worldôs poor 

are rural people who are trapped in a combination of low-productivity agriculture, poor health, and 

undernutrition (Ahmed et al. 2007). 

The importance of agriculture for nutrition and healthðin terms of both benefits and risksðis 

recognized now as never before. The unprecedented enthusiasm and commitment of stakeholders from all 

three sectors at the landmark IFPRI 2020 Conference on this topic in early 2011 strongly indicate that a 

global consensus from the development community is emerging on the need to act quickly (IFPRI 2011). 

Yet a lot needs to be done to design the approaches and tools needed to bring the three sectors together to 

achieve their common goals. Links among the ANH communities have traditionally been weak, 

jeopardizing the effectiveness and efficiency of efforts to improve health and nutrition outcomes.  

Indeed, agricultural conditions and interventions may sometimes undermine health and nutrition. 

Agricultural intensification, for example, has the potential to exacerbate the spread of agriculture-

associated diseases and to spur the development of new ones. The failure of agriculture to provide access 

to nutritious foods and high-quality diets may aggravate the widespread problem of micronutrient 

deficiencies. For example, past agricultural policies have focused on increasing production of staple 

cereals, without commensurate investments in productivity increases for other food commodities, leading 

to lower prices of food staples and higher prices for nutrient-rich foods such as pulses. Dietary energy 

thus became more affordable to the poor (up until the recent food price rises), while dietary quality 

became more expensive (Bouis, Eozenou, and Rahman 2011). The need for greater understanding of 

these links will become even more critical as countries face the double burden of under- and 

overnutrition, and the emergence of obesity and related chronic diseases among the poor.  

                                                      
2 All dollar figures are USD. 
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A focus on agricultural development thus presents enormous opportunities for improving health 

and nutrition. The health and nutrition of vulnerable populations can be vastly improved by managing 

agricultural intensification in a sustainable way. Better food safety, water quality, and control of 

occupational, zoonotic, and emerging diseases can reduce the risk of debilitating diseases. Greater access 

to more nutritious and diversified diets can address maternal and child undernutrition and help tackle the 

huge burden of micronutrient deficiencies. Improved nutrition and health, in turn, can reduce poverty for 

the 1.4 billion people living on less than $1.25 a day (World Bank 2010). A greater focus on the role of 

women in agricultureðas potential mediators of household and individual food and nutrition securityð

could accelerate improvements in the nutrition and health of women and young children. The key is to act 

now, as the ANH communities are beginning to recognize that they cannot meet these challenges in 

isolation. Only well-coordinated efforts can offer any hope of meeting the shared goals of reducing 

poverty, undernutrition, and ill health. 

3.2  A Unique Opportunity 

A succession of alarming recent eventsðglobal food price rises, threats of pandemics, and the spread of 

animal diseases and pests across established boundariesðhave threatened livelihoods, health, and 

nutrition worldwide. These challenges have raised policymakersô awareness of the problem of sectoral 

boundaries between disciplines and ministries, ñstovepipesò that act as barriers to achieving solutions.  

The need for multisectoral approachesðtools, programs, and policiesðto achieve impacts at 

scale is now well recognized among stakeholders in all three sectors, as signaled by a burgeoning of 

multisectoral global initiatives: on nutrition and health, the Scaling Up Nutrition (SUN) movement and 

the 1,000 Days Initiative; on agriculture and food security, the High Level Task Force on Food Securityôs 

Comprehensive Framework for Action (CFA), the Committee on World Food Security, the 

Comprehensive Africa Agriculture Development Program (CAADP), and the recently funded Global 

Agriculture and Food Security Programs (GAFSP); on infectious diseases, the One Health Initiative; and 

on food safety, several global food safety alliances, such as the World Health Organizationôs Foodborne 

Disease Burden Epidemiology Reference Group (FERG), the Global Food Safety Initiative (GFSI), and 

the Partnership for Aflatoxin Control in Africa (PACA).  

Several national governments have also realized the importance of building stronger links 

between agricultural growth and improved nutrition. The Indian Prime Minister, for example, has 

expressed great concern regarding the persistence of high rates of undernutrition among Indian children, 

in spite of significant agricultural growth over the past decade. China formed a national food security and 

nutrition committee and is planning to set up a research institute on food and nutrition under the Chinese 

Academy of Agricultural Science. NEPADôs African Union program launched the African Food and 

Nutrition Security Day on October 31, 2010. 

The IFPRI 2020 Conference provided a much-needed platform for sharing knowledge and 

practice in linking agriculture, nutrition, and health. It identified a huge task ahead: filling knowledge 

gaps, designing and scaling up innovative joint ANH programs, and creating an enabling environment for 

joint policy based on solid partnerships and mutual accountability.  

The CGIAR, with its partners, is uniquely positioned to draw on its collective experience and 

research capacity in all three areasðagriculture, nutrition, and healthðto start filling some of the critical 

knowledge gaps and to generate and communicate evidence and learning on the linkages between 

agriculture, nutrition, and health. This CRP is designed to make a difference to the lives of the rural poor 

by (1) taking a systematic view of how agriculture, nutrition, and health interact globally, nationally, and 

locally; (2) developing a strong body of evidence based on rigorous research to help decisionmakers 

evaluate trade-offs between different investments and policy options; (3) conducting action research to 

develop technologies that induce positive changes in the lives of the poor; and (4) fostering effective 

approaches that bridge sectoral boundaries. Within the CGIAR, this CRP represents an opportunity for 

collective action with partners at all levels of the impact pathway, from research discovery to 

development outputs, for achieving meaningful outcomes for poor people.  
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4.  IMPACT PATHWAYS  

4.1  Research Strategy  

CRP4 is designed to strengthen the role of agriculture in improving human nutrition and health, through 

both enhancing its positive benefits and reducing its potentially negative effects. In creating critical 

linkages between agriculture, nutrition, and health, CRP4 has two overarching strategies. The first is to 

influence agricultural research and development efforts to more actively pursue nutrition and health 

outcomes. The second is to influence the health and nutrition communities to consider and include 

agricultural solutions for improving nutrition and health outcomes. This CRP will seek to influence and 

catalyze interactions among the ANH sectors in both directions.  

In influencing the agricultural research community to focus on better nutrition and health 

outcomes, the emphasis will be on broadening the paradigm of agricultural productivity and value-chain 

research to ensure that food produced is more nutritious, safer, and accessible to the poor. For the 

agriculture and nutrition communities, this work will involve developing joint solutions for the delivery 

of better nutrition through production of higher-quality foods (such as biofortified, nutrient-rich staple 

crops) and through nutrition-sensitive value chains.
3
 Between the agriculture and health communities, 

research will focus on joint programs for the control of agriculture-associated diseases (AAD). CRP4 wil l 

also undertake joint research that brings the three sectors together to design efficient and effective cross-

sectoral approaches to achieve common ANH impacts. This will work through two main areas of research 

partnership: to develop tools and solutions for development implementers; and to generate knowledge, 

evidence, and options for policy and decisionmakers.  

This research agenda will require incorporating innovative elements into the work of planning 

and implementing research. New emphasis will be placed on communication and improved information 

systems; integration of actions across the ANH sectors; tools and approaches for cross-sectoral policy and 

decisionmaking; studying agriculture intervention options (through testing, evaluation, documentation, 

and scaling-up) to provide evidence on health and nutrition outcomes; and integration of ANH programs 

into the broader social protection agenda for marginalized and vulnerable populations. A major incentive 

to cross-sectoral cooperation for all three sectors is the potential for far greater returns to investment and 

much larger impacts, as compared to interventions in single sectors.    

4.2  Impact Pathways  

Figure 2 highlights the strategy leading from research outputs to development impacts. CRP4 outputs, 

outcomes and contribution to the CGIAR system-level outcomes are presented in CRP4ôs performance 

indicators matrix (Appendix 3). CRP4 will enhance the contribution of agriculture research outputs to 

nutrition and health impacts through three major impact pathways: (1) value chains that provide more 

nutritious and safer foods; (2) development programs that successfully integrate agriculture, nutrition, and 

health; and (3) policy that promotes a supportive and enabling cross-sectoral policymaking process and 

investment environment. 

  

                                                      
3 Nutrition-sensitive value chains are defined here as value chains that incorporate nutrition objectives and interventions to 

enhance the nutrient content of foods and prevent nutrient losses along the value chain; and focus on educating the different 

value-chain actors, including the consumers about the nutritional benefits of the targeted foods. 
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Figure 2. CRP4 Impact pathway 

 

4.2.1 Value-chain Impact Pathways 

CRP4 (Component 1) focuses on enhancing and protecting the nutritional content of nutritious foods 

along the value chain while mitigating key food safety risks. CRP4 will add value to existing research by 

bringing focused attention to the quality and safety of foods in value chains. This will include 

collaborations with value-chain work conducted on highly nutritious foods such as livestock and fish 

(CRP3.7), legumes (CRP3.5), and fruits and vegetables (CRP6, World Vegetable Center, and the Global 

Horticulture initiative), as well as on enhancing the nutritional value and safety of staple cereals, roots, 

and tubers (CRP3.1, 3.2, 3.3, 3.4, and 3.6).  

Figure 2 highlights four principal ways that CRP4 research will  contribute to value chains:  

Å Providing food producers technical and knowledge inputs to produce more diverse and higher 

nutritional value foods (Components 1 and 2).  

Å Enhancing or protecting the nutritional value of foods along the value chain, from production 

to postharvest handling and storage, through processing and distribution to consumers. This 

will involve identifying entry points and methods to protect or enhance the nutritional value 

of foods, and exit points where nutrient losses can be prevented (Component 1). 

Å Providing information and knowledge to consumers to positively influence behavior in 

seeking more nutritious and safer foods (Components 1, 2, and 3). 
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Å Helping regulators assess safety risks of food at different points along the value chains; 

developing appropriate and effective methods for mitigating public health risks while 

optimizing economic benefits to poor producers and market agents (Component 3). 

There are several points of entry along the value chain where CRP4 research outputs can be used 

by different value-chain actors. The value chains important to poor people are highly diverse, ranging 

from small-scale, informal value chains involving only a few actors (such as farmers, traders, and 

consumers) to more formal value chains involving a much larger number of value-chain actors (including 

input providers, farmers, market agents, processors, distributers, transporters, retailers, and consumers). 

Many of the value chains CRP4 will engage in will be local and informal markets in rural areas. Over 

time, as urban demand increases, more complex value chains develop, bringing both new opportunities 

and greater challenges for the poor.  

There are great potential benefits to links with agribusiness in developing more efficient and 

effective input and output markets, including the capacity to meet market demand for nutritional quality 

and food safety standards, but such a strategy poses the risk of leaving behind small producers and poor 

consumers. Two objectives of CRP4 research will be to support the ability of poor producers to 

participate in these new market opportunities, and to ensure that nutritious and safe foods are available, 

accessible, and affordable to poor consumers.    

At the policy level, evidence from nutrition- and food safety-focused value-chains research would 

inform policymakers, regulators, and public and private investors on the nutritional, health, income, and 

other benefits and risks to be considered in any decisionmaking on value chains.   

4.2.2 Development Program Impact Pathway 

Research outputs from Components 1-3 will provide important inputs for integration into current and 

future ANH programs, through evaluation activities by development partners (Subcomponent 4.1). 

Enhanced monitoring, evaluation, and learning by development partners, supported by CRP4, will include 

testing and adapting and scaling-up some of the research findings of other program components. This will 

require CRP4 to provide inputs at critical stages in the program design, targeting, planning, 

implementation, evaluation, scale-up, and assessment cycle.  

Outputs from Components 1 and 3 are expected to contribute to other, more specific agriculture-

nutrition and agriculture-health programs implemented by development partners. For example, research in 

Component 3 would contribute to the public health programs for zoonotic and emerging diseases. 

Research in Components 1 and 2 could contribute to specific nutrition interventions by being integrated 

into development programs implemented by partners such as the Ending Child Hunger and 

Undernutrition (REACH) partnership, the Global Alliance for Improved Nutrition (GAIN), and other 

nutrition development actors.  

4.2.3 Policy Impact Pathway 

Research outputs from Components 1, 2, and 3 and Subcomponent 4.1 will provide the evidence base, 

knowledge, tools, and technical inputs to help decisionmakers make better investment and policy choices. 

In particular, better approaches for data collection, analysis, and metrics to assess cross-sectoral outcomes 

will be needed. CRP4 researchers will collaborate with universities, other advanced research institutes, 

and key developing country research institutions in this area. The ability of the CRP4 partnership to 

engage policymakers and national governments in evidence-based process will be critical to initial 

success in the first few years of the program. 

While better evidence for decisionmaking is necessary, it is far from sufficient in achieving 

policy impacts. One step is that evidence needs to be communicated effectively so that it is useful to 

decisionmakers. At the moment, there is strong international and national consensus on the importance of 

leveraging agriculture for improving nutrition and health, which is evidenced by major international and 

national initiatives such as the SUN, REACH and the WHO FERG initiative on food safety, and a variety 
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of One Health initiatives for zoonoses and emerging diseases control. But this support can only be 

sustained effectively if it fits with policymaking processes. The role of CRP4 will be to bring the cross-

sectoral ANH knowledge and tools into broader policy processes, in close partnership with CRP2. These 

processes must closely align and support broader policy approaches. Fortunately, there is increasing scope 

for doing this in Africa through the AU-NEPAD CAADP process that links broader continental and 

regional policy processes to specific policies and implementation plans at the national level. Appendix 4 

provides further details of how CRP4 can link to the CAADP process. For the other major CRP4 target 

region of South Asia, important efforts to engage governments in policy processes will be built upon, 

both at regional and national levels. IFPRI has very strong links with policymaking processes and with 

economic research institutions in the region.  

While the CRP4 research partnership can play a catalytic role in evidence-based policymaking, 

sustaining and deepening impacts along this pathway will require a concerted effort to strengthen the 

capacity in national governments for analysis, planning, program design, and evaluation of cross-sectoral 

agriculture-nutrition-health. Efforts have already started to develop a coalition of research and capacity 

training partners for this purpose. In India, the Public Health Foundation of India will be a critical partner 

in the interface between capacity, policy, and practice for agriculture-nutrition-health interventions.  

4.2.4 Longer-Term and Broader Impacts 

CRP4 will only be able to contribute to large-scale sustainable impacts through strong linkages with 

effective development implementers and enablers, including national governments. There are strong 

indications that development implementers and enablers are now, more than ever before, committed to 

scaling up ANH interventions. There also seems to be much enthusiasm, expressed at both the CRP4 

partnership meeting in developing this proposal and the recent IFPRI 2020 Conference in New Delhi, that 

CGIAR research is considered important to strengthen agricultureôs contribution to improving nutrition 

and health and providing research evidence to guide interventions, policies, and practice.   

For CRP4 to be successful in contributing to these impact pathways, its research must add value 

to some specific and neglected areas of evidence. The first addresses how agricultural interventions can 

reach the malnourished and ill. This will require research that informs programs and policies that work for 

the poor. Clearly, gender and social science research will be critical components of this. The second 

addresses how interventions can enhance food and nutrition security by increasing the poorôs access to 

and demand for nutritious foods. A major neglected research area that this CRP will tackle is the demand 

and the practices of poor consumers with respect to nutritious and safe foods.The program will also begin 

to address priority issues around the environmental sustainability of agriculture linked to better nutrition 

and health. There will be two initial priorities. The first will be to improve our understanding of the 

diversity of foods that can support nutritious diets; the second will be to look at the health risks linked to 

rapid and uncontrolled intensification of agricultural production system and food systems.   

At the IFPRI 2020 Conference, there was an overwhelming consensus that high-quality research 

is missing on the impacts of multisectoral interventions and programs. Thus, a strong data and evidence 

research focus is planned for the first three years of the program. Results will be critical to catalyze and 

support the strong current momentum for national governments and international agencies around ANH 

initiatives. CRP4 will work toward catalyzing impacts at different scales, according to the level of 

partnership. At regional and international levels, impacts are potentially far-reaching. Potentially large-

scale impacts, to be further refined in initial ex-ante impact assessments, can be achieved through global 

partnerships of several kinds. Some examples include 

- The generation of research outputs to inform and support major international development 

initiatives in nutrition. These include the previously mentioned SUN movement, planned to 

operate in 36 countries and cover 2.8 billion people (356 million undernourished children); 

REACH, focusing on a minimum of 10 African countries and aiming to include a large 

agriculture for improved nutrition component; and a number of national government 

programs.  
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- Supporting integrated ANH programming implemented by government agencies and 

nongovernmental organizations (NGOs). This would build on the previous experience of 

CGIAR centers working with some large international NGOs, such as Helen Keller 

International and Concern Worldwide.  

- The provision of evidence and good practice for food safety linked to WHOôs FERG, in 

partnership with institutions in select African and Asian countries.  

- Collaboration with international zoonotic and emerging disease control initiatives, programs, 

and networks (such as One Health and Ecohealth initiatives) through the World Organization 

for Animal Health (OIE), FAO, and WHO.  

- Collaboration with international NGOs and intergovernmental development agencies on 

complex multisectoral decisionmaking in policy, regulations, and investments. 

-  Leveraging major CGIAR agricultural research investments within the new CRP portfolio. 

Those most likely to go to scale are (1) supporting value-chain work in other CRPs to 

enhance their impacts on improving nutrition and health; and (2) providing information for 

the scaling-up of biofortified staple crops in value chains and ANH programs.  

The examples listed show that CRP4 will focus its efforts on generating regional and international 

public goods (IPGs) consisting of knowledge, technologies, and evidence for decisionmaking and 

investment. These public goods will be developed with and relevant to actors working at national and 

local levels, with a focus on those goods with the widest application. This IPG strategy will also involve 

working closely with international initiatives as vehicles for applying CRP4 outputs and outcomes for 

both nutrition and health as widely as possible. Using the consultative planning process described for year 

1 (see Sections 5 and 6), CRP4 will further co-develop specific activities leading to priority outputs and 

outcomes with partners around these IPG principles and examples.    

In the impact planning for CRP4, a critical element for achieving longer-term and more 

sustainable impacts is through the contribution to capacity strengthening. The CGIAR, working with its 

research partners, has a comparative advantage in supporting developing-country agriculture research 

organizations and researchers, with long experience of working collaboratively in programs to strengthen 

the capacity of both development enablers and implementers. A capacity-strengthening consortium is 

being developed to include universities and research institutions from developed and developing countries 

linked to CRP4. 
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5.  PARTNERSHIPS 

5.1  Principles and Practices 

Agricultural research can improve the lives of the poor only by working withðand throughð

implementing partners, to help shape research strategies and to translate opportunities into impacts. 

Effective partnerships and new partnership practices will therefore be essential for achieving CRP4ôs 

ambitious research outputs and development outcomes and impacts. A partnership strategy will be 

developed initially, with support from IFPRIôs Partnership Coordinator, to create the best conditions for 

carrying out the research and making full use of the subsequent findings. The partnership strategy will 

include a roadmap, a plan of action, and a partnership monitoring and tracking system. One of the first 

steps in implementing the strategy will be to do a stakeholder mapping and a landscape analysis of public 

health, agriculture, and nutrition research and development actors, and to identify opportunities for 

partnerships. This will be done both at the international level and at the level of the program focus 

countries. 

A key strategic concept in developing the partnership strategy is value addition. The lead role in 

defining, designing, and implementing local policies and programs must be taken by the relevant 

decisionmaking organizations and their stakeholders at all levels, including research organizations; the 

role of CRP4 (and the CGIAR) is to add value to the efforts of these stakeholders. The concept of value 

addition allows CRP4 to focus on its mandate as provider of international public goods, while ensuring 

local relevance in implementation. 

The CGIAR centers involved in this program have considerable experience in partnerships across 

the types of development processes involved in CRP4 (support to policy and decisionmakers, 

development implementers, and value-chain actors). In addition, all have experience in specific domains 

of ANH linkages, through previous and ongoing research and research-development partnerships as well 

as, collectively, through the CGIAR Agriculture and Health Research Platform. (See 

http://programs.ifpri.org/ahrp/ahrp.asp for further information.)  

This impressive body of experience will be critical in fulfilling the partnership requirements of 

this program, which are much broader and bolder than previous endeavors. CGIAR centers have 

considerable depth of knowledge of partnerships: see Horton, Prain, and Thiele (2009) for a recent review 

of partnership literature, and ILRIôs 2006 Partnership Strategy for partnership practices. At the partnersô 

meeting held in July 2010, as part of the process of developing this proposal, tremendous enthusiasm was 

expressed for partnering with CRP4, as well as solid agreement on its broad framework and components. 

(The proposal planning documentation is available at https://sites.google.com/a/cgxchange.org/mp4/.) 

This enthusiasm reflects the growing interest and investment in the critical linkages between agriculture, 

nutrition, and health, and it is evident in many initiatives described in this proposal (including the IFPRI 

2020 Conference noted earlier).  

We identify four broad categories of partners: (1) enablers (policy and decisionmakers); 

(2) development implementers; (3) value-chain actors (and representatives); and (4) research partners. 

The unique complexity of CRP4, which requires working across sectors, calls for a range of partnership 

types and depths. Partnerships will be dynamic, ranging from joint fundraising and planning to 

implementation, including communication and dissemination of outputs. They will entail shared financial 

and human resources. Some will be extensive and profound; others may be limited to common research 

interests and the sharing of knowledge and information. Partnership relationships can also change over 

time, as initial research outputs move to outcomes.  

In managing partnerships, CRP4 will focus on and monitor a number of principles and practices: 

Å Mutual accountability for achieving strategic goals, outcomes, and impacts  

Å Shared goals to create international public goods that will contribute to the achievement of 

the vision of the CGIAR, with an emphasis on improving human health and nutrition 

http://programs.ifpri.org/ahrp/ahrp.asp
https://sites.google.com/a/cgxchange.org/mp4/
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Å Mutual respect, with open and transparent discussions between partners  

Å Emphasis on identifying and meeting the needs of partners for evidence, innovation, and 

other research outputs 

Å Clear guidelines and practices for joint communication, publication, and sharing of credit, 

based on comparative advantage and consensus 

Å Priority support for developing country institutions and partners in building capacity and 

skills 

5.2  Nature and Types of Partnerships 

CRP4 will work with four broad categories of partners: enablers, development implementers, value-chain 

actors, and research partners. Each category is described below, along with examples of prospective 

partners.  

1. Enablers. These partners include policy- and decisionmakers as well as investors at different 

levels. 

o Intergovernmental organizations engaged in policy and regulations related to 

nutrition and health, such as WHO, the World Food Programme (WFP), FAO, and 

OIE (World Organization for Animal Health).  

Intergovernmental agencies have increased their coordination in relevant areas: nutrition, through 

the Subcommittee on Nutrition (SCN), the SUN movement, and the REACH initiative; food safety, 

through Codex alimentarius and SPS technical standards for WTO; and zoonoses and emerging diseases, 

around the One Health initiative. CGIAR centers have engaged with these organizations individually, 

around major programmatic areas, as well as collectively through the Agriculture and Health Research 

Platform.  

o Continental, regional, and subregional organizations in the ANH sectors that 

support decisionmaking related to policy, regulations, and investment.  

Recent years have seen a strengthening of capacity in these organizations, with greater 

harmonization of actions and political commitment, offering new opportunities for engagement. For 

example, major progress can be seen in the development and implementation of CAADP, at several 

levels: AU/NEPAD; regional economic communities (RECs); FARA and subregional organizations 

(SROs); and national governments.  

CRP4 has several mechanisms to engage with CAADPôs pillars of action to strengthen policy, 

decisionmaking, and capacity development. This will build on the strong and well-established role of 

IFPRI with AU/NEPAD in this area, as well as on the important role played by the regional centers for 

strategic analysis and knowledge support (RESAKSS) associated with three hubs (hosted by ILRI, IITA, 

and the International Crops Research Institute for the Semi-Arid Tropics [ICRISAT]/the International 

Water Management Institute [IWMI ]). Several regional and national actors in public health will also be 

engaged, such as the West African Health Organization (WAHO) and the Public Health Foundation of 

India (PHFI). 

o International and regional development banks and other major bilateral investors 

support the regional and national enablers: the World Bank, the African Development 

Bank, the Asian Development Bank, and the Inter-American Development Bank are 

significant investors in research and development in this area.  

o National governments will be partnered for cross-sectoral policymaking, strategic 

planning, and capacity development, either directly or mediated through regional 

processes, as appropriate.  
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o Civil society organizations and various public and private organizations will be 

supported with knowledge and evidence relevant to key areas of policy and 

advocacy.  

2. Development (or program) implementers. Several of the participating CGIAR centers in 

CRP4 have extensive experience in working closely with relevant government departments 

and nongovernmental organizations that will play a critical role in the impact pathway for 

CRP4. The ambition is to expand, enhance, and deepen these partnerships.  

o Government ministries engaged in agriculture for improved nutrition and health 

programs (such as the Ministries of Agriculture and Health in Uganda, and other 

countries) who have important cross-sectoral ANH activities; and government 

ministries engaged in broader development programming focused on poor and 

marginal areas (such as Kenyaôs Ministry of Northern Development).  

o United Nations and other global initiatives that bring networks of organizations 

together to achieve a common goal. Examples include the global initiatives that 

promote multisectoral approaches to reduce poverty, food insecurity, undernutrition, 

and poor health; and those that support country-owned processes such as the closely- 

linked SUN movement, the REACH initiative, the Global Horticulture Initiative, and 

the One Health initiative.  

o NGOs, civil society organizations, and farmers groups engaged in agriculture and 

rural development programs to improve ANH outcomes, such as Catholic Relief 

Services (CRS), Helen Keller International (HKI), Concern Worldwide, Save the 

Children, and World Vision (WV), at both the international and local partner level. 

CRP4 will support evidence-based programming, including research to enhance 

program design, targeting, monitoring, evaluation, and scaling-up. For relatively 

small marginal investments, the program can help generate and disseminate 

knowledge and learning and improve impacts in a critical development domain, 

potentially leveraging billions of dollars of outside investment.  

3. Value-chain actors and their representatives: CRP4 will work with researchers and value-

chain actors and partners to add value to their work by focusing on the quality and safety of 

foods in value chains. 

o Private-sector companies and public-private initiatives working to enhance health 

and nutrition through agriculture. Only a few initiatives in this area have focused on 

nutrition value chains and biomedical research partners. Major entry points for 

expansion will be along value chains for staple foods for both nutrition and health 

outcomes, working principally around food safety, in collaboration with other CRPs. 

We will expand our relationships with public-private partnerships, engaging with 

GAIN in the area of agriculture and nutrition and with the Global Alliance for 

Livestock Veterinary Medicines (GALVmed) on zoonoses.  

o Associations and groups provide a conduit for working with producers, value-chain 

intermediaries, and consumers. We will work with special interest groups (for 

example, consumersô associations) as well as state and other entities bringing 

together stakeholders (such as national dairy boards). 

4. Research partners. CRP4 will expand beyond existing agriculture-nutrition and 

agriculture-health partnerships to develop new research partnerships that work across all 

three areas. CRP4 will build on existing partnerships and develop new ones with several 

types of research partners:  

o Advanced research institutes and academic institutions (universities) will be key 

partners. Many of these are already well-established collaborators with CGIAR 
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centers around nutrition and health issues, including (for agriculture and nutrition 

issues) the United States Department of Agriculture (USDA), Cornell University, the 

University of California at Davis, and other universities; and (for agriculture and 

health issues) the Agricultural Research Development (CIRAD), the International 

Centre of Insect Physiology and Ecology (icipe), and the Universities of London, 

Basel (Swiss Tropical and Public Health Institute), Edinburgh, Cornell, Guelph, and 

others. The new Leverhulme Center for Integrated Research on Agriculture and 

Health (LCIRAH), coordinated by the London International Development Centre 

(LIDC), will be a key CRP4 research partner, especially as it is currently in the 

process of creating a University Network on Agriculture, Nutrition, and Health for 

Development.  

o Developing-country research institutes and universities will be an important 

element of the CRP research partnerships. Current partnerships in this area will be 

expanded, particularly relating to zoonoses, food safety, and ecohealth, with 

universities in eastern and southern Africa and South and Southeast Asia. In India, 

key partners in research on agriculture and nutrition issues include the Tata Institute 

of Social Sciences, the Institute of Dalit Studies, and the Sitaram Bhartia Institute of 

Science and Research. Another type of partnership opportunity is offered by regional 

initiatives, such as the Southern Africa Center for Infectious Disease (SACIDS)ða 

virtual center, serving eastern and southern Africa. 

5.3  Partnership Engagement and Development Process 

During the consultative process for developing this proposal, partners provided comments online, and 

many attended a partnersô workshop, resulting in two important foundational accomplishments. First, 

partners contributed to, and took ownership of, the research program development process, including the 

design of the overall conceptual framework, priority setting, and selection and definition of the key areas 

of research. Second, CGIAR centers and partners developed and shared an inventory of current interests, 

activities, and capacities to be considered for inclusion in the program, as captured in the workshop 

documentation (https://sites.google.com/a/cgxchange.org/mp4/). The partnership development process 

resulted in strong support and agreement on the overall framework and research plan for CRP4. 

While not part of the CRP4 planning, the IFPRI 2020 Conference on ANH also provided a forum 

for key stakeholders working at the interface between agriculture, nutrition, and health to share 

perspectives and build commitment and consensus on the way forward.  

CRP4 will build on these partnerships by developing a partnership strategy for various stages of 

the impact pathway, as well as a detailed implementation and monitoring plan for the overall program and 

its components and subcomponents. Social network analysis tools will be used to describe and evaluate 

the science and implementation networks emerging from CRP4.The program will consider and choose 

from a variety of potential strategic partnership mechanisms, such as knowledge and information 

platforms and communities of practice, and will explore how to engage existing platforms of international 

organizations (such as WHO and FAO, or ReSAKSS, in which several participating centers are already 

active)ðand possibly expand their scope. CRP4 may also develop new platforms to support partners in 

agriculture and rural development who serve as champions in developing evidence and advocacy related 

to cross-sectoral ANH interventions. Critical in this will be supporting coalitions of developing-country 

organizations.  

We find great enthusiasm as well as extensive opportunities to enhance partnerships in this area. 

We are committed to a partnership process that incorporates strategic thinking, systematic processes with 

partners, new behaviors and resources, and implementation of best partnership performance practicesð

the essential ingredients of a successful joint effort. The roles that CRP4 takes up with partners will be 

guided by the strategic directions in this proposal and further developed into specific activities with 

partners in the first years of the program. Changes in partnership roles will be guided by the CRP4 focus 

https://sites.google.com/a/cgxchange.org/mp4/
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on agricultural solutions, and research on international public goods to support development, and 

comparative advantage. As in any partnership arrangement, CRP4 teams will also be responsive to the 

demands of clients and partners as they fit with its overall focus. 

In Year 1, a major activity will be to develop a partnership strategy, which will engage a specific 

plan for engaging and working with the key groups of partners identified above. This activity will  include 

defining overall partnership principles, research priorities, and the roles of different partners. The strategy 

will then be used to proceed with joint work planning with agreed roles, responsibilities, and resource 

allocations among partners. 

Within the overall partnership strategy, clear guidelines will be provided for:  

1. internal CGIAR partnerships and the value that CRP4 can add to value-chains research and 

programs in other CRPs,  

2. key partnerships in value chains, assessed with public and private value-chain actors, for both 

nutritional quality and food safety, 

3. partnerships on aflatoxins with continental, regional, and national programs, other CRPs, 

agribusiness, and public health agencies,  

4. strengthening of researchïdevelopment partnerships for development programs in which 

agriculture, nutrition, and health issues are critical to livelihoods,  

5. research networks with developing-country researchers, supported by key developing-country 

institutional research leaders, to identify and develop key metrics and evidence, and  

6. partnerships with existing strategic analysis and knowledge support systems in Africa (SAKSS) 

linked to AU-NEPAD and the Public Health Foundation of India (PHFI) to develop mechanisms 

for using research knowledge and evidence to support policymakers and investors.  

 

The partnership approach can be illustrated in more detail with partnerships for value chains to 

enhance nutritional quality and food safety. The initial focus will be to work with programs (particularly 

CRP3.7) that support value-chain development for complementary foods (in this case milk, meat, and 

fish). The partnering value chain will develop the overall framework for looking at the value chain. It will 

also help convene the key public and private participants and identify the role of key participants, the 

capacities they need, and key research and development priorities. CRP4 will identify points along the 

value chain at which nutrition or food safety can be enhanced, identify the roles of key actors in those 

nutrition and health improvements, provide specific information on consumers, and support the key actors 

through knowledge, tools, and evidence. An important task of CRP4 will be to define areas in which other 

national and international enablers can support the value-chains actors beyond CRP4. Initial experiences 

with value chains for complementary foods will be extended to fruits and vegetables and legumes and 

then to biofortified foods coming from the Harvest Plus varietal development pipeline. 

Appendix 4 provides an example of partnerships for policy support using the example of 

CAADP. Building on current CGIAR experience with providing research evidence to support 

policymaking and priority setting, CRP4 will  add specific nutrition and health inputs into the overall 

agriculture policy process and support links between the agriculture and public health sectors. 

Combining partnerships with capacity building is central to CRP4ôs support for developing-

country institutions. Appendixes 13 and 14 provide further information on specifics of capacity 

development that relate to proposed research outputs, outcomes, and impact areas.   
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6.  MAIN ACTIVITIES PROPOSED TO GENERATE OUTPUTS, OUTCOMES, 
 AND IMPACTS 

This section describes the four components and their subcomponents (See Table 2) of CRP4ôs research 

program.  

 

Table 2.  CRP4 components and subcomponents 

Component Subcomponent 

1. Value chains for enhanced nutrition and health 
 

2. Biofortification 1. HarvestPlus 

 2. Agrosalud 

3. Prevention and control of agriculture-

associated diseases 

 

1. Improving food safety 

2. Zoonotic diseases and diseases emerging from animals 

3. Other health risks in agroecosystems 

4. Agriculture, nutrition and health ï Integrated 

programs and harmonized policies 

1. Integrated programs 

2. Harmonized policies 

 

A critical challenge at the proposal development stage is to define specific research activities with 

milestones and partner roles. Clearly, it is impossible to achieve the level of specificity needed to start 

implementation without extensive discussions with partners regarding their role, the nature of the 

different partnerships needed to carry out the research, and information on funding flows, as well as a 

careful joint research prioritization exercise. For this reason, CRP4 will spend a significant amount of 

time designing its implementation plan in year 1, relying on extensive consultation with current and 

potential partners, starting with other CRP teams. At this stage, we have identified a set of countries 

where activities pertaining to the four components of CRP4 are either ongoing or will start during the first 

year of implementation (see Table 3). We expect the program to expand rapidly during the first year, as 

team members start engaging fully with partners and other CRPs. Below we present an overview of the 

most promising partnerships and areas of research to be pursued in the short term and of the sequencing 

of partnership engagement and research prioritization for the different CRP4 components. More 

information is provided in the following sections, which describe each component in more detail.  

For research within the value-chain impact pathway, research will initially focus on new activities 

on value chains for animal source foods and on enhancing and scaling up research on orange-fleshed 

sweet potatoes (OFSP) in collaboration with HarvestPlus. In both cases, the focus is on enhancing the 

nutrition and health of mothers and children younger than age two. CRP4 will thus collaborate with a 

subset of the target value chains in CRP3.7 (fish value chain in Uganda in the first year), nomadic dairy 

value chain in Senegal (jointly with CRP2), and OFSP in Mozambique and Uganda with HarvestPlus and 

its partners. During its first year of implementation, CRP4 will explore potential collaboration with other 

CRP3.7 target value chains such as small ruminant meat in Ethiopia and Mali, pig meat in Uganda and 

Vietnam, and milk in Tanzania and north-east India. Activities will focus on developing and applying 

dietary surveys, market surveys, studies of consumer knowledge and perceptions, nutrition assessment 

tools, and food safety assessments along these target value chains in years 1 and 2. In addition to these 

target value chains, CRP4 will emphasize activities for the control of mycotoxins in value chains. The 

role of CRP4 will be to develop an overall risk framework for mitigating aflatoxin in key value chains 

(such as maize and groundnuts with CRPs 3.2 and 3.5) and to develop risk assessment methods and 

mitigation options to be applied in larger initiatives such as the Program for Aflatoxin Control in Africa 

(PACA). The relative roles of approaches and technologies need to be harmonized in year 1 with the 

leaders and key scientists of CRP3.2 and 3.5.   
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Beyond year 2, value-chain activities in CRP4 will expand to include other nutrient-rich foods 

such as fruits and vegetables (with AVRDC), legumes (with CRP3.5), and new biofortified crops as they 

become available (with HarvestPlus in Component 2). CRP4 will document the tools and approaches 

developed; widely disseminate results through peer-reviewed journals, research and policy briefs, and 

workshops and seminars; and train stakeholders, to ensure that these tools and approaches are used to 

replicate, scale up, and motivate future investment in value chains for nutrition and food safety.  

For research within the program impact pathway, nutritional assessment methods and, when 

applicable, strategies for assessing and controlling agriculture-associated diseases will be applied within 

the broader development program planning and implementation activities led by partners. Initial activities 

in CRP4 will focus on beginning new work with CRP1.3 on aquatic systems and livelihoods in 

Bangladesh and Zambia, expanding ongoing partnerships with Helen Keller International from Burkina 

Faso to Nepal, and strengthening partnerships with Concern Worldwide in Zambia. In year 1, we will 

actively explore opportunities to engage with other development initiatives (for example, following up on 

initial discussions with REACH). Priorities for specific agriculture-associated diseases will be established 

with existing food safety and zoonotic disease platforms in Africa (SACIDS, Afrique One) and Asia 

(PHFI in India and a variety of programs in Southeast Asia). Through discussions with partners, we 

expect to develop a clear strategy for how CRP4 can support development partners for both nutrition and 

health programs by the end of year 2. In many cases, CRP4 activities will be able to take advantage of 

already established or developing partnership platforms.  

Research activities within the policy impact pathway will start in year 1 by exploring 

complementarities and potential partnerships with new policy research programs in the areas of 

agriculture and nutrition and knowledge management in nutrition. The two new DfID-funded projectsð

Transform Nutrition (TN), a six-partner consortium led by IFPRI, and Leveraging Agriculture for 

Nutrition in South Asia (LANSA), a six-partner consortium led by the Swaminathan Research Foundation 

and including IFPRI as a key partnerðprovide an excellent opportunity for collaboration with CRP4. 

Both projects aim at improving nutrition in Sub-Saharan Africa (TN) and South Asia (both projects) by 

scaling up direct nutrition interventions and leveraging other sectors, especially agriculture.  In India, a 

similar opportunity is offered by the new IFPRI-led Partnerships and Opportunities for Strengthening and 

Harmonizing Actions on Nutrition (POSHAN) supported by BMGF (see Box 10, Section 6.4.4 for a short 

description of these projects). 

Given the novelty of cross-sectoral policymaking, research under this component will be 

developed over a longer period of time. In Africa, CRP4 will develop a clearer action plan in 

collaboration with AU-NEPAD by the end of year 2 and will link to country-level implementation plans 

for regional economic communities. These activities will build on the existing capacity of the Strategic 

Analysis and Knowledge Support (SAKSS) programs linking the CGIAR centers and the CAADP 

initiative. In South Asia, CRP4 will rely on existing agricultural policy efforts linked to the PHFI. A 

strong element of improved policymaking and investment decisions is the evidence base for 

decisionmaking. During the first year, CRP4 will develop a strong research network of academic partners 

in universities and research institutes in its target regions of Africa and Asia and in developed countries. 

The goal will be to have in place a useful set of metrics, tools, and approaches to support the policy 

impact pathway by the end of year 3.   
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Table 3.  CRP4 focus countries in first year of program implementation 

 Component 1 Component 2 Component 3 Component 4 

 Value chains HarvestPlus AgroSalud Food safety Zoonoses 

Other risks in 

agro-ecosystems Programs Policies 

Africa  

Kenya         

- Enteric pathogens    X     

- Emerging disease (RVF) (4 projects)     X X   

- Zoonoses in western Kenya     X    

- Mycotoxins (several projects)    X     

Uganda         

- Fish value chain (with CRP3.7) X   X     

- OFSP value chain and dissemination 

(with H+)  X X     X  

- Food safety in smallholder pig chain    X X    

Mozambique          

- OFSP value chain and dissemination 

(with H+) X X     X  

Zambia         

- ANH programs with Concern       X  

- Provitamin A in maize  X       

- Possible ANH work with CRP1.3 on fish 

and livelihoods       X  

Senegal         

- Nomadic dairy value chain (with CRP2) X   X     

Burkina Faso         

- ANH programs with HKI       X  

DRC         

- Provitamin A cassava and iron beans  X       

Rwanda         

- Iron beans  X       

Nigeria         

- Provitamin A cassava  X       

Multiple countries (Africa)  

- Participatory epidemiology (2 projects)     X    

- Harmonization of milk hygiene 

regulations in East Africa    X    X 

(continued)      
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Table 3. (continued) 

 Component 1 Component 2 Component 3 Component 4 

 Value chains HarvestPlus AgroSalud Food safety Zoonoses 

Other risks in 

agro-ecosystems Programs Policies 

Asia 

Bangladesh         

- Fish systems, fish ponds, programs and 

livelihood (with CRP1.3)       X  

- Zinc in rice  X      

 

 

- Agriculture, food security, and nutrition 

policies (with Feed the Future IFPRI-led 

program) and DfID-funded LANSA and 

Transform Nutrition (TN)        X 

India          

- Zinc in rice  X       

- Agriculture and nutrition policy research 

with LANSA and TN        X 

- Milk safety in Assam    X     

Pakistan         

- Zinc in wheat  X       

- Agriculture and nutrition policy research 

with LANSA        X 

Nepal         

- ANH with HKI and Save the Children       X  

- Agriculture and nutrition policy research 

with TN        X 

Vietnam 

- Food safety in smallholder pig value 

chains    X     

Multiple countries (Southeast Asia) 

- Ecohealth (6 countries): Cambodia, 

China, Indonesia, Laos, Thailand, 

Vietnam    X X X   

Latin America  

Brazil          

- High-iron and high-zinc beans and rice   X      

Colombia         

- High-iron and high-zinc beans and rice   X      
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Additional details of activities, outputs, and outcomes are in Table 4 (Component 1), Tables 7ï10 

(Component 2), Tables 12, 14, and 16 (Component 3), and Tables 18 and 20 (Component 4). 

To meet the overall milestones that will be further specified with partners in detailed discussions 

in year 1, capacity development across the range of research activities and partnership development 

activities will be critical. Research activities linked with broader organization activities, milestones for 

partnerships, and key capacities to be developed are listed in Table 21. 

6.1  Component 1: Value Chains for Enhanced Nutrition  

6.1.1  Rationale, Objective, and Research Questions 

Rationale 
The challenge of addressing food security is not simply a matter of ensuring that all people have enough 

foodðor energy (calories)ðto live a healthy life. A much more daunting problem is to ensure that poor 

people have access to nutritious
4
 and high-quality diets. Typically, poor households subsist on 

monotonous staple-based diets; they lack access to nutritious foods, such as fruits, vegetables, animal 

source foods (fish, meat, eggs, and dairy products), or wild foods of high nutrient content. Lack of 

diversity in the diet is strongly associated with inadequate intake and risks of deficiencies of essential 

micronutrients (Ruel 2003; Leakey 1999; Arimond et al. 2010). The resulting deficiencies have far-

reaching health and nutrition consequences, both in the short and the long term. Economic constraints, 

lack of knowledge and information, and related lack of demand for nutritious foods are critical factors 

that limit poor populationsô access to such foods.  

Food production is just one factor in the consumption and availability of nutrients. Food is stored, 

distributed, processed, retailed, prepared, and consumed in a range of ways that affect the access, 

acceptability, and nutritional quality of foods for the consumer. Producing for consumption in the home 

or for local markets remains important in many places; but today, the more market-oriented nature of 

agricultural policies means that more farmers are net-food buyers and are thus affected by commercial 

markets.  

Value-chain concepts and approaches have been widely used in international development (and in 

the CGIAR) with the objective of enhancing the livelihoods of food producers. Although they often 

address food safety issues, value-chain analyses rarely incorporate nutritional and other health 

considerations (Hawkes and Ruel 2011). The food supply chain is most often discussed from the 

perspective of value-chain actorsðthe supply side. Little emphasis is placed on how informed consumers 

can play a role in influencing the value chains, and how changes in the demand for specific foods can 

influence the processes and outputs of value chains. There is also little emphasis on how actors along the 

value chain can be better informed on how to enhance nutritional value and safety of foods as they move 

along the value chain. 

This component will build on work on value chains carried out by the CGIAR and other partners 

on nutritious (usually high-value) foods.  

Å It will  develop new approaches and tools to analyze the value chain, using a ñnutrition lensò 

combined with a consumer focus.  

Å It will implement research to identify leverage points to enhance the nutritional value of 

select nutrient-rich foods.  

                                                      
4 Nutritious (or ñnutrient-richò) foods are defined as foods high in essential nutrients, including animal source foods (fish, meat, 

eggs, and dairy products), fruits and vegetables, biofortified staples, fortified foods, and traditional local crops sourced from 

biodiverse systems (including neglected and underutilized species and wild foods). Specialized processed and/or fortified foods 

for populations with special needs (acutely malnourished children, people living with HIV/AIDS, infants) are also included in 

nutrient-rich (or nutritious) foods. Medicinal plants, although not classified as foods, represent an additional potential set of 

commodities that may be explored in this component, in partnership with CRP6.  
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Å It will develop tools to assess and correct information asymmetries regarding nutrition among 

different value-chain actors, including consumers.  

 

Component 1 will focus on increasing the demand for nutritious foods among poor rural and peri-

urban, marginal households, and on identifying leverage points along the value chain where innovative 

nutrition interventions can be incorporated to stimulate both the supply and the demand for nutritious 

foods.  

Boxes 2ï5 present case studies that illustrate some emerging work incorporating nutrition 

considerations and interventions into value chains (Hawkes and Ruel 2011). They show that value-chain 

concepts and approaches offer considerable potential for enhancing efforts to improve nutrition, and they 

provide a framework for identifying and implementing opportunities to leverage agriculture for improved 

nutrition.  

The first case study (Box 2) describes an ongoing program aimed at strengthening the bean value 

chain in Uganda, to foster both nutrition and income gains among small-scale farming households. We 

note that 77 percent of farmers involved in the production, harvesting, and marketing of beans in the 

study area are women, and that women also play a central role in decisions regarding food preparation 

and distribution as well as child feeding and care. The program thus has great potential to improve the 

food security and nutrition of household members, and especially of young children.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the second case study (Box 3), a value-chain approach was used to create a market and 

stimulate the demand forðand consumption ofða new type of sweet potato: a biofortified, vitamin A-

Box 2.  Case Study 1: Enhancing nutritional value and marketability of beans through 

research and strengthening of key value-chain stakeholders in Uganda 

Iowa State University (ISU) and its Ugandan partners have been working on improving the bean 

value chain to improve agricultural production, income, health, and nutrition among small-scale 

farming households in the Kamali District of Uganda. Beans are a major food and cash crop in 

Uganda. Their relatively high nutritional content and high market price mean that they have the 

potential to improve both nutrition and income among producer households.  

The potential nutritional and economic benefits of beans are diminished, however, by 

inadequate pre- and postharvest handling techniques. Late harvest exposes beans to fungus, 

damage, and breakage during threshing; high levels of insect infestation occur during storage. 

Moreover, bean preparation generally requires long preparation time (with significant fuel use), 

resulting in decreasing bean consumption especially among peri-urban and urban residents.  

In view of the interrelated nature of problems that extend along the value chainðfrom 

production to postharvest handling, processing, marketing, and consumption (demand)ðthe 

project adopted a participatory market chain approach (PMCA). The goal was to understand 

barriers to participation and consumption, and to develop solutions for producers and consumers 

in different parts of the bean value chain, through participatory research involving improved 

management practices and technologies, development of training materials, peer extension and 

outreach, and monitoring and evaluation. By developing solutions for key points along the value 

chain, coordinating these activities so that they reinforce each other, and including diverse 

sectors and partners (including consumers), the project reflects core value-chain concepts and 

theories and has good prospects for effectively promoting sustainable change and development. 

It also highlights the clear potential of value chains to leverage agriculture for improved 

nutrition. 

Note: The project was implemented under the framework of the USAID-funded Dry 

Grain Pulse collaborative Research Support Program (CRSP) (2008-12). 

 

Source: Mazur et al. 2011; Hawkes and Ruel 2011. 
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rich orange-fleshed sweet potato (OFSP) in Uganda and Mozambique. This study is an excellent example 

of a value chain for a newly introduced nutritious product that includes specific nutrition goals: to 

increase not only production of OFSP but also its consumption, as well as the vitamin A intake and status 

of poor households, with a focus on women and young children. The rigorous evaluation carried out in 

both countries shows that the approach was highly successful in enhancing production, market 

opportunities among small-farm producers, and consumption of OFSP, resulting in greater vitamin A 

intake among particularly vulnerable groupsðmothers, infants, and young children. 

In the third case study (Box 4), demand and supply for traditional green leafy vegetables were 

raised in tandem, by working with producers within existing local production and consumption systems. 

The project aimed (1) to promote nutritious, traditional foods to increase demand; and (2) to open markets 

Box 3. Case Study 2: Increasing production, availability, and consumption of vitamin A-rich  

orange-fleshed sweet potato (OFSP) in Mozambique and Uganda 

 
Most sweet potatoes consumed in Africa are white-fleshed. Replacing these in the diet of the rural and 

urban poor with orange-fleshed varieties, rich in vitamin A (beta-carotene), has the potential to reduce 

vitamin A deficiency. To help achieve this potential, the HarvestPlus project, ñReaching End Users,ò 

undertook a series of activities to increase the production, availability, and consumption of orange-flesh 

sweet potato (OSFP) among rural producer-households. The project aimed also to raise the income of 

producers, who can sell excess production, and to stimulate consumption by nonproducing households, 

thus increasing demand for this excess production. Actions were taken to develop the value chain for 

OFSP at all three levelsðfarmer, trader, and consumer. 

Å At the farmer level, it was important to build confidence that market demand existed, to increase 

skills in marketing, and to ensure that there was a market for the produce. 

Å At the trader level, it was important to raise awareness of the nutritional advantages of OFSP, to 

identify where it could be sourced, and to define the role traders could play in promoting 

consumption. It was also important to show traders that they could make higher returns from 

selling OFSP, as diagnostic work indicated that it was often sold at a higher price. This was 

substantiated by willingness-to-pay studies with purchasers. 

Å For consumers, it was vital to raise awareness of OFSPôs nutritional benefits and to encourage 

replacement of white-fleshed varieties with the vitamin A-enhanced orange variety.  

The results showed that it was possible to create a market for OFSP and to stimulate consumption 

among both producers and net consumers. In Mozambique, the percentage of orange (compared to 

white) sweet potatoes sold rose from zero in 2006 to 18 percent in 2008 and to 50 percent in 2009. As 

many as 82 percent of sweet potato purchasers indicated that they would buy OFSP in the future, 

largely because of its nutritional and health benefits, which they understood from the education 

messages. A rigorous impact evaluation showed that the project led to large increases in the 

consumption of OFSP and, more important, in vitamin A intake among women, infants, and young 

childrenðthe key target groups because of their high susceptibility to vitamin A deficiency (Hotz et al. 

2010).  

The value-chain approach was particularly useful in this study, to help coordinate actions across the 

supply chain and to engage with a range of value-chain actors, including producers, traders, and 

consumers. Agriculture was linked to nutrition, not just through greater production, but also through 

market linkages created in the value chain. Value was conceptualized as economic value for the 

producers and traders, and as nutritional and health value for the consumers. Of importance, 

consumers were willing to pay more for the product when they were made aware of its nutritional and 

health benefits. 

Source: Coote et al. 2011; Hawkes and Ruel 2011. 
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to respond to this demand, potentially enhancing producersô income. Women continue to be the main 

actors in African leafy green vegetable production and marketingða positive aspect that can be leveraged 

to enhance the economic empowerment of women. 

 

 

The last case study (Box 5) addresses some of the constraints to preserving the nutritional, safety, 

and monetary value of fishery products in Bangladesh. Fish value-chain analysis allowed the 

identification of alternative processing techniques that can help preserve nutritional value, prevent losses 

along the value chain, ensure the safety of the products, and stimulate demand. Small fish, eaten whole, 

are a particularly rich source of essential micronutrients and can be used to enrich maternal and child diets 

at a low cost.  

  

Box 4. Case Study 3: Traditional African green leafy vegetables find their way to 

formal  markets 

African leafy vegetables (ALVs) are an important source of essential macro- and 

micronutrients. They also offer a source of livelihood when marketed, and they contribute 

to crop biodiversity. Sub-Saharan Africa contains a large variety of nutritious, leafy 

vegetablesðan estimated 800ï1,000 species. In Kenya, where approximately 210 species 

are available, only about 10 find their way to markets (mainly African nightshade, leafy 

amaranth, cowpeas, and spider-plant). 

Bioversity works with resource-poor vegetable farmers on the outskirts of Nairobi, 

in peri-urban areas. Together they have inventoried leafy vegetable species and identified 

the key issues hindering their cultivation, conservation, and marketing. Other activities 

include nutritional and agronomic studies, distributing seeds to farmers, and disseminating 

local recipes featuring leafy vegetables to stimulate demand. With support and training 

from the project, farmers on the outskirts of Nairobi began growing leafy vegetables.   

Results from a 2006 study commissioned by the Global Facilitation Unit for 

Underutilized Species (GFU) show the tremendous growth of the ALV market within 

Nairobi over the last decade: the market gross value increased by about 213 percent from 

2001 to 2006. The campaign for traditional vegetables between 1997 and 2007 brought 

notable positive changes in growing, consumption, marketing, and nutritional awareness 

of ALVs.  

The growth of this market has been greatly influenced by increased consumer 

demand that has been stimulated by a number of factors. These include promotional 

strategies of local NGOs and international organizations; increased health awareness and 

consciousness of Nairobi dwellers; livelihood effects of HIV/AIDs; and improved ALV 

presentation in supermarkets as well as upmarket groceries. Supply has in turn been 

enhanced: by promotion of production in peri-urban and upcountry areas, by international 

organizations and local NGOs; by external marketing support provided by NGOs; by 

farmersô capacity for self-organization; and by improvement of telecommunication 

technology.  

Work is now under way to understand how these foods contribute to improved diet 

diversity and micronutrient intake in these communities. 

 Source: Gotor and Irungu 2010; Gotor et al. 2010. 
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Objectives  
The overall objective of this component is to leverage the value chain for select nutrient-rich (high value) 

foods to increase the demand for, access to, and consumption of affordable nutritious foods among poor 

rural and peri-urban marginal households, with a particular focus on benefiting vulnerable women, 

infants, and young children.   

The specific objectives are listed below and illustrated in Figure 3. 

Specific Objectives 

1. Characterize the dietary patterns of vulnerable and marginal populations and communities; 

identify the available nutrient-rich foods that could be made more accessible to these 

communities through value chains. 

2. Understand information gaps and constraints to the consumption of nutrient-rich foods 

(economic, social, and cultural). 

3. Develop, test, and evaluate new tools to increase awareness, access to information, and 

knowledge among consumers to stimulate demand for nutritious foods.  

4. Identify nutrition entry points (where nutrients are gained) and exit points (where nutrients 

are lost), at different points along the value chain; test new models to enhance or protect the 

nutritional value of foods (including fortification) during postharvest handling, processing 

and preserving, transportation, distribution, storage, and food preparation.  

5. Evaluate the impact and cost-effectiveness of the approaches developed and tested in 

objectives 3 and 4 in enhancing demand for, and access to, these targeted nutrient-rich foods 

among rural and peri-urban poor populations.  

 

Figure 3 shows a simplified value chain. On the right are shown some of its key actors; on the left 

are the list of objectives and the related broad categories of activities to be undertaken under this 

component. The figure shows that the starting point in this approach is the consumer rather than the 

producer (as in typical value-chain work); the ultimate goal is to stimulate demand and increase access for 

the poor to nutritious food, instead of the usual focus on enhancing production and producer income. 

  

Box 5.  Case Study 4: Improving processing and preparation of fish to preserve 

nutritional  quality and improve childrenôs diets in Bangladesh 

Fresh fish supply chains are often inefficient because of lack of electricity for refrigeration or ice 

making. Roasting and smoking are common methods of preserving fish, although they result in 

nutrient loss and use scarce fuelwood. WorldFish has initiatied research on processing 

technologies that can add both nutritional and monetary value to fishery products. These 

technologies include solar dryers as well as new methods of salting, pickling, and fermenting 

that draw on traditional, regional, or local methods. Processed products such as fish powder, 

added to staple foods, represent a promising means of enriching maternal and infant diets using 

locally available products. Ongoing research, supported by Danida, is investigating the potential 

for improving child nutrition by using nutrient-rich fish to improve the nutritional quality of 

complementary foods for young children (MoFA Denmark 2010).  
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Figure 3. Research strategy for enhancing nutrition along the value chain 

 

Research Questions 

Objective 1. Characterize dietary patterns and identify available nutrient-rich foods. 

Å What are the dietary patterns of consumption and use, in target populations, of traditional 

local foods, animal source foods, fruits and vegetables, biofortified staple foods, and 

processed (including micronutrient-fortified) foods?  

Å How do these patterns differ across different groups of consumers, as defined by gender, 

education, household composition, income level, culture, geographic location, access to 

markets, and levels of food self-sufficiency? 

Å What are the changes in dietary patterns and nutritional quality of foods produced and 

consumed associated with different patterns of agriculture intensification along value chains? 

Å What is the nutritional value of these nutrient-rich foods (both nutrient content and functional 

properties)? How is their nutritional value affected by postharvest handling, processing, 

storage, and food preparation? 

Å Can diversified agricultural production be scaled for commercial use while maintaining 

biodiversity and ecosystems, and improving human nutrition and health? What does 

agricultural biodiversity imply for peri-urban value chains, and what do trends in peri-urban 

markets imply for potential success of agricultural biodiversity? 

Å How adequate is the supply (quantity, quality, and seasonality) of nutrient-rich foods at 

informal and formal markets? 

Å What is the cost of these nutrient-rich foods in these settings? What contributions do they 

make (or could they make) in the diet of the poor? Which nutrient gaps do they (or could 

they) fill, especially for vulnerable women and young children?  
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Å What is the potential of biodiverse systems in providing rich and varied sources of nutrients 

for foods? How does this contribute to household consumption and diet quality or income 

generation? (Examples of such systems include root and tuber crop diversity in the Andes, 

sweet potato in Papua New Guinea, leafy green vegetables in Kenya, and minor millets in 

India.) 

Objective 2. Understand information gaps and constraints to consumption. 

Å What are the main constraints to consumption and use, in target populations, of traditional 

local foods, animal source foods, fruits and vegetables, biofortified staple foods, and 

processed foodsðincluding cultural, economic, availability, and information constraints? 

What are the constraints to better use of local knowledge of biodiverse systems to improve 

the nutrition of households? 

Å What are the opportunities and barriers to increasing demand for and consumption of these 

nutrient-rich foods among the poor? What is the role of women in decisionmaking regarding 

food purchases and intrahousehold distribution? 

Å What is the current level of nutritional knowledge and awareness of consumers and actors 

along the value chain regarding nutrition, during phases of food processing, handling, and 

preparation? What sources of information do they trust the most for information regarding 

healthy diets and nutrition? How is information diffused and acquired? What is the role of 

social networks in knowledge diffusion? 

Å What is the willingness of poor rural and peri-urban consumers to pay for foods that are rich 

in nutrients? How can their willingness to pay be increased (for example, through education, 

information dissemination, and media)? 

Å How do the previous four questions vary across different groups of consumers, as defined by 

gender, education, household composition, income level, culture, geographic location, access 

to markets, and level of food self-sufficiency? 

Objective 3. Develop, test, and evaluate new tools to increase knowledge and awareness 

regarding nutrition among key value-chain actors. 

Å What are the most efficient and effective approaches, methods, tools, and media outlets to 

disseminate information and raise public awareness about nutrient-rich foods? How can the 

value chains be leveraged to inform value-chain actors, including consumers? 

Å How can women participate more actively in various processes along the value chain and 

play a greater role in producing high-quality nutrient-rich (and commercial) products, as well 

as in shaping the demand for such foods? 

Å What is the nutritional impact of commercial producersô participation in rural markets for the 
poor? 

Objective 4. Identify nutrition entry and exit points, and test new models to enhance nutrition 

along the value chain.  

Å For nutrient-rich foods, what are the potential points of entry to enrich, replace, or preserve 

nutrients along the value chain?  

Å What exit points along the value chain should be mitigated to avoid nutrient losses?  

Å What is the added cost of making nutrient-rich foods more nutritious along the value chain? 
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Å How can local value chains be used to produce specialized products for populations with 

special needs (such as undernourished or pregnant mothers, persons living with HIV/AIDS, 

and infants)? Strategies might include ready-to-use therapeutic foods, fortified blended foods, 

biofortified crops, and improved complementary foods.  

Å What nutritious products could be developed and promoted from available local foods and 

underutilized crops? What scale would be appropriate and cost-effective for local production 

from biodiverse systems of affordable, high-quality, specialized foods for these vulnerable 

population groups?  

Å How can women farmers be linked in as producers and processors of nutrient-rich foods, or 

as ingredient suppliers to commercial manufacturers of specialized foods? 

Å How are different entry and exit points likely to change with intensification of production and 

increasing length and complexity of value chains? 

Objective 5. Evaluate the impact and cost-effectiveness of the approaches developed under 

Objectives 3 and 4.  

Å What is the impact of the approaches developed in Objectives 3 and 4 on availability, access, 

and consumption of nutrient-rich foods among the target populations? How does the impact 

differ across groups of consumers, as defined by gender, education, household composition, 

income level, culture, geographical location, access to markets, and level of food self-

sufficiency? 

Å What is the impact on particularly vulnerable subpopulation groups, such as the poorest of the 

poor and women and young children within poor households? 

Å What is the cost-effectiveness of the different approaches developed? 

Å What are the lessons learned for other value chains in other contexts, and at a greater scale? 

Å How are the trade-offs addressed between economic gains for producers and other actors 

along the value chain for nutrient-rich foods and the higher cost for consumers? Are 

consumers willing to pay for additional nutritional value of foods? Which consumers? What 

happens to the poorest of the poor? 

 

Researchable Hypothesis 

This component will test the main hypothesis that value chains are a feasible, effective, and cost-

effective approach to improve the supply of and demand for select nutritious foods among poor 

populations and nutritionally vulnerable individuals such as women and young children. Several 

excellent tools and methods exist to analyze value chains for poverty reduction or to increase small 

farmersô access to markets, but none have been developed yet to test the feasibility of incorporating 

nutrition goals and interventions into value-chain development. CRP4 will take up the challenge and 

develop and test these tools in order to answer the key development question of whether or not 

leveraging value chains is a cost-effective way of improving nutrition outcomes among the poor.  

6.1.2  Impact Pathway  

This component will have the desired impact if it contributes to increasing the demand forðand access 

toða larger variety of affordable nutritious foods, among vulnerable and marginalized households in 

rural and peri-urban areas. This will result from (1) enhanced nutritional knowledge and awareness 

created among value-chain actors, including consumers, and (2) the greater selection of affordable 

nutrient-rich foods available through informal and formal markets. The pathway to achieving these 

impacts will be mediated through the following three outcomes (as shown in Figure 4):  
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1. Tools developed to enhance consumer knowledge, awareness, and willingness to pay for 

nutritious foods are used broadly to create demand for such foods among the poor.  

2. Models developed and tested to enhance nutrition along the value chain are adapted and used 

for other commodities, as well as for replication and scale-up in other contexts.  

3. Nutritional considerations, analysis, and interventions are increasingly incorporated in value-

chain research and development. 

 

Figure 4.  Impact pathway of Component 1 

 

 

Commodities with intrinsic nutritional value that are typically out of reach for poor consumers 

(and that tend to be sold for income rather than consumed by producer households) will be prioritized for 

value-chain analysis and improvement. Research outputs from work on these selected food commodities 

will fall into three categories:  

1. detailed information on diets, consumption patterns, and access constraints for the poor to 

nutritious foods  

2. new tools and approaches to measure and increase consumer awareness, knowledge, and 

willingness to pay for nutritious foods  

3. new cost-effective models to improve the nutritional value of these foods through the value 

chain  
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The research in this component will be closely linked with food safety research in Component 3 

to provide outputs to enhance nutritional quality and food safety along the value chain. This will require 

significant engagement with three key stakeholder groups involved in value-chain work.  

1. The CGIAR and other research institutions working on highly nutritious food value chains. 

For example, close linkages are planned with CRP3.7 for meat, dairy, and fish along with their 

partners, and with CRP2 and partners for the promotion of nutrient-rich food production.  

2. Development actors involved in social protection programs or in integrated ANH programs 

promoting healthy diets and increased demand for nutritious foods. 

3. The private-sector food-chain actors, which are increasingly engaged in the production, 

processing, distribution, and marketing of specialized foods and nutrient-rich foods. 

Private-sector initiatives include programs focusing on the distribution and demand creation for 

specialized foods and locally produced fortified products targeted to vulnerable groups such as pregnant 

or lactating women, young children, or other individuals with special needs. A key actor will be 

pharmaceutical companies involved in nutrition product development and in fortifying foods with 

essential micronutrients, such as DSM, Nutriset, and others. The Global Alliance for Improved Nutrition 

(GAIN), which facilitates private-sector investment in adding nutritional value to foods along the value 

chain, will be an important partner and enabler for this component. Other key actors include the United 

Nations (UN) REACH initiative, WFP and its development assistance programs, and governments and 

nongovernmental organizations implementing social protection and targeted nutrition programs, to name 

a few. 

6.1.3  Activities, Outputs, and Outcomes  

The proposed activities, with related outputs and outcomes are presented in Table 5, listed by objective. 

These activities, outputs and outcomes are still broadly defined, but specificity will be achieved when 

they are applied to the target value chains selected for research under CRP4. A tentative plan for target 

value chains, countries and key partners for CRP4ôs work on value chains for nutrition is presented in 

Table 4 by year of implementation. This plan will be revised during the first year of implementation, after 

extensive discussions with a broad range of CRP4 partners are held, including with teams from other 

CRPs.  As noted above, CRP4ôs approach in value chain will be to build on the work carried out by the 

CGIAR and its partners on value chains for nutrient-rich food and to incorporate nutrition in existing 

work, rather than developing a new value chain research portfolio. An example of the approach that CRP4 

will use to complement other CRP work on value chain is presented in Appendix 5 for tilapia and catfish 

in Uganda in collaboration with CRP3.7. The example illustrates the types of activities, outputs and 

outcomes that CRP4 will add to CRP3.7ôs work and how this joint work will add value to the work of 

both CRPs and enhance their impacts on the nutrition and health of poor populations. Appendix 6 

presents another example of potential research that may be undertaken in collaboration with Bioversity on 

value chains for nutritious local and traditional foods and neglected and underutilized species.  
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Table 4. Preliminary list of value chains and countries that will be included in the CRP4 value 

chain for nutrition research in the first five years of the program 

Country  Value chain Main partner  Links with other CRP4 components 

Year 1    

Uganda Fish  CRP3.7 - Food safety 

Uganda OFSP HarvestPlus - Biofortification 

- Integrated ANH programs 

Mozambique OFSP HarvestPlus - Biofortification 

- Integrated ANH programs 

Senegal Dairy (nomadic populations) CRP2 - Food safety 

    

Year 2 (countries still to be determined; options are listed) 

Mali  

Ethiopia 

Small ruminant meat CRP3.7 - Food safety 

- Integrated ANH programs 

Uganda 

Vietnam 

Pig meat CRP3.7 - Food safety 

- Integrated ANH programs 

Tanzania 

India 

Milk  CRP3.7 - Food safety 

- Integrated ANH programs 

    

Year 3-5 (countries and specific commodities to be determined) 

Tbd Fruits 

Vegetables 

CRP6 

World Vegetable Center 
- Integrated ANH programs 

Tbd Legumes CRP3.5 - Integrated ANH programs 

Tbd New biofortified crops HarvestPlus - Biofortification 

- Integrated ANH programs 
Notes: Abbreviations: ANH = agriculture, nutrition and health; OFSP = orange fleshed sweet potatoes; Tbd = to be determined. 

 

6.1.4 Priority Setting and Sequencing of Activities 

The first activity in this component will be to finalize the selection of suitable value chains and contexts 

to initiate research on integrating nutrition considerations and interventions into value-chain research and 

development. Initial discussions with partners led to the selection of the four value chains listed in Table 4 

for year 1, but additional discussions are needed to make a final selection of value chains to initiate work 

in years 2 and beyond. The team will therefore organize a meeting of relevant CGIAR centers, CRPs, and 

other partners who are working on value chains for nutrient-rich foods such as animal source foods, 

legumes and fruit and vegetables. Examples of experts and partners for this workshop include those 

working on CRP3.7 on meat, dairy, and fish and on CRP3.5 on grain legumes; experts working on 

biodiversity (including staff from Bioversity and partners); staff and partners from the World 

Agroforestry Centre (ICRAF) and the World Vegetable Center working on fruits and vegetables; staff 

working on biofortification (Component 2 of this CRP); and development partners such as REACH, 

GAIN, and private companies interested in working on value chains for enhanced nutrition. The outcome 

of this initial workshop will be the confirmation of plans regarding the selected value chains for year 1; 

the selection of four to five additional value chains for start-up research in years 2 and 3; and plans for 

sequencing these value chains in the course of the first 3 years of the program. Follow-up workshops with 

each value chain team will be conducted to draw a detailed work plan. 

The criteria for value-chain selection will include a series of factors, including (but not limited to) 

the potential to effectively reach the poor and improve their access to nutritious foods, the likelihood of 

success in working with value-chain actors on incorporating nutrition interventions, and the goal of 

working in a diversity of environments, contexts, countries, and populations, including populations 

exposed to different stages of economic development, market access, and agroecological zones.  
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Once value chains and contexts are selected, work will be phased in, in roughly the order in 

which the activities are listed in Table 5. Research under Objectives 1 and 2 will be launched in Years 

1-2; this will include a series of assessments using quantitative multilevel surveys, qualitative enquiry, 

social network censuses, nutritional analysis of foods (where relevant), and non-survey methods to assess 

consumersô acceptance and valuation of nutrient-rich foods. This rich information will be used, starting in 

Year 3, to address Objectives 3ï5. Tool and method development and impact evaluation (starting with 

baseline in Year 3) will be implemented gradually in different contexts in Years 3ï5 and will  take perhaps 

three-to-five years to complete, depending on the scope and rigor of the evaluation methods selected. We 

therefore envision, at a minimum, a ten-year process to complete a full set of case studies and to generate 

the planned research outputs and outcomes. 

6.1.5 Methods 

A variety of quantitative and qualitative methods will be used to address the five objectives of this 

component. Table 6 provides an overview of methods and indicators that will be used for each objective. 

Note that all analyses will generate gender-disaggregated data, where relevant. 
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Table 5.  Activities, outputs, outcomes, and impacts of Component 1, by objective 

Activities Outputs Outcomes and Impacts 

Objective 1. Characterize the dietary patterns of vulnerable and marginal populations and identify the available nutrient-rich foods that could be 

made more accessible to these communities through nutrition-sensitive value chains 

Years 1-2: for 5-8 value chains/contexts 

¶ Dietary surveys and qualitative research to 

characterize dietary patterns of target populations  

¶ Lab analyses of nutrient content of food (including 

lesser known, traditional and local foods) and losses 

during processing (if value chain with Bioversity is 

included in year 2) 

¶ Market surveys on availability and cost of target 

foods (and other nutrient-rich foods) within markets; 

and on market access of target populations  

 

(Senegal (dairy) and Uganda (fish) in year 1; 4-5 other 

commodities/contexts in year 2,including possibility of 

work on biodiversity; information on OFSP in 

Mozambique and Uganda already available) 

 

¶ Data on food consumption patterns, use of target and 

other nutrient-rich foods, determinants of use, and 

nutrient gaps among target population  

¶ Database on nutritional value of lesser known and 

local foods (if work on biodiversity is included) 

¶ Data on dynamics of food purchases, own-production, 

purchase and sales of nutrient-rich foods, cost, market 

access among the poor  

 

Evidence regarding availability, access, use, processing 

(and nutrient content) of foods; and identification of 

nutrient gaps in targeted populations and individuals (in 

Senegal, Uganda, Mozambique, and 4-5 other 

countries/contexts)  

 

Methods and tools to generate this evidence tested and 

well-documented  

Methods, data and evidence used to design 

programs/initiatives to increase access to nutritious 

foods by the poor 

 

Impact: programs to increase access to nutritious 

foods are better designed 

Objective 2. Understand information gaps and constraints to consumption of nutritious foods (e.g., economic, social, cultural constraints) 

Years 1-2: for 5-8 value chains/contexts 
¶ Qualitative and quantitative research on consumer 

knowledge, attitudes, awareness, preferred source of 

information  

¶ Non survey methods to assess consumersô acceptance, 

valuation and willingness to pay for nutrient-rich 

foods  

¶ Quantitative and qualitative research to assess food 

preparation and storage methods, knowledge, 

awareness, attitudes, sources of information, and to 

identify knowledge gaps 

(Senegal (dairy) and Uganda (fish) in year 1; 4-5 other 

commodities/contexts in year 2; information on OFSP in 

Mozambique and Uganda already available) 

. 

¶ Data on poor consumersô knowledge and awareness 
about nutritious foods; and preferred sources of ï and 

channels for information on nutrition and health 

¶ Tools to assess, and data on poor consumersô 
willingness to pay for nutritious foods and 

preferences (types, format) of these foods 

¶ Data on food preparation and storage methods and 

knowledge gaps identified in this area 

 

Improved understanding of consumersô knowledge, 

awareness, preferred sources of information, and 

willingness to pay for nutritious foods (in Senegal, 

Uganda, Mozambique, and 4-5 other contexts)  

Information used to design effective behavior change 

and communication (BCC) strategies to improve 

demand for nutritious foods and to tailor supply of 

attractive, culturally acceptable and convenient 

nutritious foods for targeted populations  

 

Impact: BCC strategies to stimulate demand for 

nutritious foods among targeted poor populations are 

better designed and more effective 

 

 

 

 

 

(continued) 
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Table 5. Activities, outputs, outcomes, and impacts of Component 1, by objective (continued) 

Activities Outputs Outcomes and Impacts 

Objective 3. Develop, test, and evaluate new tools to increase awareness, access to information, and knowledge among consumers to stimulate 

demand for nutrient-rich foods 

Implementation starting in Years 3ï5; completion in Years 6ï10 for 5-8 value chains/contexts 

¶ Research in collaboration with program implementers 

to test and evaluate tools and materials to increase 

consumer knowledge and awareness of, and stimulate 

demand for nutritious foods 

 

(Senegal (dairy), Uganda (fish) in year 1; 4-5 other 

commodities/contexts in year 2; information on OFSP in 

Mozambique and Uganda already available)  

¶ Tools to increase poor consumersô awareness and 
promote consumption of nutritious foods developed, 

tested and evaluated nutrition interventions identified 

and prioritized for research under this component 

¶ Portfolio of information, education and 

communication materials developed and available 

Tools and materials widely used by private sector, 

NGOs, governments, and consumers to increase 

consumer awareness and stimulate demand for nutritious 

foods by the poor 

 

Impact: Poor have greater demand for ï and consume 

a larger variety of nutritious foods 

Objective 4. Identify  nutrition entry points (where nutrients are gained) and exit points (where nutrients are lost) along the value chain, and test new 

models to enhance or protect the nutritional value of foods during postharvest handling, processing and preserving, transportation, 

distrib ution, preparation, and storage 

Implementation starting in Years 3ï5; completion in Years 6ï10 for 5-8 value chains 

¶ Value chain analysis to assess points of entry/exit 

where nutrient content can be enhanced/protected in 

select value chains 

¶ Testing and evaluation of tools and technologies to 

prevent losses, increase nutrient content of nutritious 

foods along the value chain 

 

(Senegal (dairy), Uganda (fish); and 4-5 other 

commodities/contexts) 

 

¶ Top performing technologies identified and tested to 

enhance nutrition along the value chain for target 

nutritious foods  

 

Evidence generated from 5-8 value chains of the 

feasibility of leveraging value chains to improve access 

to nutritious foods by the poor 

¶ Tools and technologies developed to enhance 

nutrition along the value chain are used by a variety  

of value chain actors 

¶ Evidence of the feasibility of enhancing nutrition 

along the value chain motivates use of methods, tools 

and technologies by different stakeholders for new 

value chains 

Impact: Value chains provide a greater variety of 

nutritious foods that are more accessible to the poor 

Objective 5. Evaluate the impact and cost-effectiveness of the approaches developed under Objectives 3 and 4  

Implementation starting in Years 3ï5; completion in Years 6ï10 for 5-8 value chains 

¶ Design and carry out impact and cost-effectiveness 

evaluation of approaches developed in 3 and 4 

 

(Senegal (dairy), Uganda (fish) ; a selection of 3 or so 

other commodities/contexts for impact and cost-

effectiveness evaluation) 

 

¶ Evidence generated from at least 5 contexts of impact 

and cost-effectiveness of leveraging value chains to 

improve access to nutritious foods (supply) by the 

poor and to stimulate demand for such foods through 

successful BCC (demand) 

 

 

¶ Evidence generated regarding the impact and cost-

effectiveness of enhancing nutrition through value 

chains in at least 5 contexts leads to greater 

investments in value chains and BCC to improve 

nutrition, and use of tools and methods developed by 

large number of stakeholders 

 

Impact: Poor have greater access to ï and consume a 

larger variety of nutritious foods 
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Table 6. Methods and indicators for Component 1 

Methods Examples of indicators 

Objective 1. Characterization of dietary patterns and nutrient composition of foods 

Quantitative, representative household surveys to collect basic information on 

(1) household demographics, socioeconomic conditions, consumption/expenditure, 

agricultural production, access to services and markets, and food security; (2) detailed 

information on food consumption and acquisition; and (3) gender-disaggregated dietary 

intake data, using detailed 24-hour recall methods, food frequency questionnaires, 

dietary diversity assessments, and anthropometric measurements, as well as biomarkers 

(for micronutrient status) where appropriate.  

- Total expenditure; food expenditure; budget shares for different nutritious and 

other foods  

- Household food security indicators (household hunger scale, household food 

insecurity access scale, coping strategies) 

- Quantified food production (types and amounts of different foods produced; 

percent consumed; percent sold, and so forth) 

- Intake of energy, protein, fat, and select micronutrients by vulnerable individuals 

(such as women and young children); nutrient gaps (at household and individual 

level) 

 - Anthropometric measurements (weight-for-age Z-scores, height-for-age Z-scores, 

weight-for-height Z-scores; stunting, wasting, underweight), focusing on women 

and young children 

- Biomarkers of micronutrient status, where relevant (such as serum retinol for 

vitamin A, haemoglobin for anemia, serum zinc for zinc status), focusing on 

women and young children 

- Reported illness symptoms in past two weeks (focus on child) 

Quantitative community surveys to collect information on community characteristics 

and availability of services 

- Community characteristics (number of schools, health facilities, water source, 

agriculture, and the like) 

Market surveys to collect data on the availability and cost of nutrient-rich foods - Food supply; food prices, market processes; mapping of foods available in 

markets 

Laboratory methods to estimate the macro- and micronutrient content of selected 

traditional local foods 

- Data on calories, protein, fat, and micronutrient content of traditional foods of 

importance in the population, which are not included in food composition tables 

Agriculture, ecosystem, and biodiversity tools to characterize the food diversity of 

agriculture landscapes and ethno-botanical characteristics of potential food sources 

Linear programming to (1) identify nutrient gaps and (2) select diets (based on local 

foods available in markets) that satisfy a set of nutritional constraints 

- Species numbers, abundances, densities 

- Shannon diversity and evenness indices 

- Number of uses per species and species per use category 

(continued) 
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Table 6. Methods and indicators for Component 1 (continued) 

Methods Examples of indicators 

Objective 2. Understand information gaps and constraints to consumption of nutrient-rich foods 

Quantitative: surveys in Objective 1 will also collect relevant data on knowledge, 

practices, and attitudes in relation to nutrition/nutritious foods; perceived constraints to 

use of nutritious foods; preparation and storage of nutritious foods; sources, uses, and 

preferences regarding knowledge acquisition and information gathering (using social 

network census approaches).  

- Knowledge score (based on knowledge test) 

- Practices scales (for different dimensions of practices) 

- Lists (and quantification) of constraints identified 

- Lists (and quantification) of social networks, sources and providers of 

information, and so forth 

Qualitative: to be selected from a variety of potential approaches, depending on context 

and specific questions addressed. Examples of approaches include focused ethnographic 

studies; focus group discussions; in-depth structured, semi-structured, and unstructured 

interviews; observations; shadowing.  

Topics same as for quantitative surveys  

- In-depth information on knowledge, attitudes, and practices regarding nutritious 

food use, intake, preparation, and storage. Information on constraints to intake of 

nutritious foods (such as sociological-, cultural-, economic-, and gender-related) 

and on preferred sources of information relating to issues around food use.  

Survey methods to assess consumersô acceptance and willingness to pay for nutrient-rich 

foods based on different levels of information. Methods include hypothetical nonmarket 

stated preference methods (SPMs) encompassing both contingent valuation and choice 

experiments (see Alfnes et al. 2006); real nonmarket valuation methods, such as 

Vickery and Becker-Degroote and Marschack experimental auctions (Train and Wilson 

2011; Plot and Zeiler 2005; Horowitz and McConnell 2002; Shogren et al. 2001); and 

real market randomized experiment methods to understand the effects of information 

about nutritious attributes of food, including their effect on the WTP (Masters and 

Sanogo 2002; Birol, Roy, and Torero 2010). 

- Measures of expected willingness to pay as compared to existing market prices. 

This will be developed across the income distribution to control for low ability to 

pay (ATP). 

- Measurement of the nutritious attributes more valued by consumers. 

- Measures of the effects of better information about the nutritional attributes of 

food. 

Objective 3. Develop, test, and evaluate tools to increase consumer awareness, access to information, and knowledge about nutrient-rich foods 

Formative research will be used to develop new education/behavior change approaches. 

Data collected under Objectives 1 and 2 will also be used to design education 

interventions. 

Rigorous evaluation methods will be used to compare and evaluate approaches; see 

component 4 for description of evaluation methods, including impact, process and cost 

evaluation. Qualitative data collection will be used to assess constraints to adoption and 

use of recommended practices, and to interpret results of evaluation. 

- Impact will be evaluated on the same indicators as above: knowledge and 

practices test scores; changes in constraints; changes in use of information; 

changes in use of nutrient-rich food. 

(continued) 
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Table 6. Methods and indicators for Component 1 (continued) 

Methods Examples of indicators 

Objective 4: Identify nutrition entry and exit points and test new models to enhance or protect the nutritional value of foods along the value chain 

Value-chain analysis: This activity will first define the value chain for analysis by 

identifying key commodities that could be sensitive to increases in nutritional content. 

Once the key commodities are identified, a mapping of the specific value chains will be 

done with key stakeholders, and field instruments will be developed to identify key exit 

and entry points of nutritional content across the value chain. The detailed analysis of 

the value chain will include measuring its performance and evaluating the benefits and 

costs associated with nutrition upgrading options. Then we will identify opportunities 

and mechanisms for small farmers to benefit, based on the WTP studies of consumers; 

we will pilot possible interventions and assess their impact, in terms of costs and 

benefits to producers and consumers of the upgrading options implemented. 

Laboratory evaluation methods will be used to quantify the losses/increases in nutrient 

content along the value chain, to enable comparisons and evaluation among different 

models/interventions. 

- Key commodities to be targeted to improve nutrition at key entry and exit points. 

- Cost-benefit analysis by commodity of potential interventions to enhance 

nutrition at specific entry points and to prevent losses at exit points along the 

value chain. 

- Best practices identified in improving the nutritional content of value chains. 

Objective 5. Evaluate the effectiveness and cost-effectiveness of the approaches developed in Objectives 3ï4 

Rigorous evaluation methods will be used based on sound program impact theory, using 

process evaluation and cost-effectiveness assessments (see Component 4 for details on 

methods). 

- Impact indicators: household consumption and individual intake of targeted 

nutritious foods; contribution of these foods to changes in micronutrient intake 

and micronutrient status, and possibly to child growth and morbidity symptoms 

(depending on the micronutrient) 
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6.1.6 Partnerships 

In addition to CG centers and the World Vegetable Center (an international agriculture research center 

focusing on vegetables), the list of potential partners for this component includes a wide variety of 

stakeholders, including NARES, NGOs (such as CRS, Concern Worldwide, and Helen Keller 

International), intergovernmental organizations (UN agencies and programs such as FAO, WHO, and 

REACH), government institutions, foundations, and academic institutions. Beyond these partners, many 

regional and locally specific partnerships and stakeholders have been identified under individual research 

activity descriptions. 

A strong collaboration with the private sector will be pursued under this research component for 

testing sustainability of methods and tools along case study value chains. Public-private partnerships will 

be fostered in collaboration with GAIN. Strategic alliances will be pursued with existing agricultural 

investment projects, such as those supported by the International Fund for Agricultural Development 

(IFAD) (like the Orissa Tribal Empowerment and Livelihood Program), by GAIN, and by the food and 

retail industries (Table 7). 

Table 7. Examples of partnerships for Component 1 

Enablers 

Development 

implementers Value-chain actors Research partners CGIAR centers 

IFAD NGOs : - Private sector - World Vegetable Center Bioversity 

FAO - CRS (e.g., Land OôLakes) - LCIRAH CIAT 

WHO - Concern Worldwide - GAIN - NARES CIMMYT  

REACH - HKI    CIP 

Gain    ICARDA 

Government     ICRAF 

institutions in    ICRISAT 

countries of emphasis    IITA  

    ILRI  

    World Fish 

6.2 Component 2: Biofortification 

6.2.1 Rationale, Objectives, and Research Questions 

Rationale 
A primary underlying cause of malnutrition is poor diet quality, characterized by high intake of food 

staples and low consumption of foods rich in vitamins and minerals, leading to widespread micronutrient 

malnutrition among people who cannot afford to buy (or manage to produce) more nutritious foods. By 

developing staple crop varieties whose edible portions are richer in bioavailable nutrients (through a 

process called biofortification), agricultural research can provide farmers with crop varieties that can 

readily improve nutrition for millions of people (Nestel et al. 2006).  

CRP4 will encompass two programs designed to do just that: HarvestPlus, and AgroSalud. Since 

2003, the Consultative Group on International Research (the CGIAR) has supported HarvestPlus, the 

CGIAR Challenge program on biofortification. HarvestPlus has produced promising varieties of seven 

nutrient-rich staple crops, poised to be released within the next three years. HarvestPlus is now 

performing nutritional testing on these crops in target areas in Africa and Asia, to ensure they deliver 

bioavailable nutrients. AgroSalud is undertaking biofortification work for the Latin American region. In 

addition, AgroSalud proposes to explore the possible impact of the production and consumption of 

several biofortified crops in the food basket that represents the typical staple crop diet in Latin America.  

HarvestPlus and AgroSalud are independent programs with their own well-established goals, 

visions, governance, management, and funding base. Nevertheless, the two programs work closely and 

share research methods, protocols, germplasm, scientists, and communication capabilities. Published 
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nutrition studies under both programs have added to the growing body of evidence that biofortification 

can reduce micronutrient malnutrition in a cost-effective way. In particular, biofortified beans (developed 

at CIAT) and biofortified maize (developed at the International Maize and Wheat Improvement Center 

[CIMMYT ]) contribute to variety development globally. 

Component 2 proposes to channel investments into these two geographically distinct but related 

subcomponents: 

Å Subcomponent 1: HarvestPlus (www.harvestplus.org)  

Å Subcomponent 2: Biofortified Food Basket for Latin America and the Caribbean 

(www.AgroSalud.org) 

Objectives 
The objective of Component 2 is to develop and test nutrient-dense staple crops through biofortification 

and to make these novel crops available to the poor and undernourished.  

Research Questions 
For biofortification to be successful, four broad questions must be addressed: 

1. Can plant breeding and modern agricultural biotechnology techniques increase the nutrient 

density of food staples to target levels that can potentially have a measurable and significant 

impact on human nutritional status?  

2. When consumed under controlled conditions, will these extra nutrients be bioavailable and 

absorbed at sufficient levels to improve the nutrient status in target populations?  

3. Will farmers adopt the biofortified varieties?  

4. Will consumers purchase/eat the biofortified varieties?  

 

Researchable Hypothesis 

New and ongoing work in biofortification is testing the hypotheses that breeding nutrient-dense staple 

crops through biofortification is feasible without affecting yield and other positive crop 

characteristics, that farmers will adopt, that consumers will consume, and that the nutritional status of 

targeted populations will improve. Although the proof of concept of the impact of orange-fleshed 

sweet potato on vitamin A status has been demonstrated in a few countries, much remains to be done 

to test these hypotheses for other target nutrients, for other crops, and in other countries. The science 

behind this research is well developed, but different nutrients, crops, and environments will bring new 

challenges that this CRP will address in partnership with the different commodity CRPs (CRP3 suite).  

6.2.2 Impact Pathway, Outputs, and Outcomes   

Figure 5 shows the impact pathway for biofortification. Outputs and outcomes revolve around (1) the 

release of biofortified crop varieties, (2) their use by the farm households, and (3) subsequent distribution 

through the marketing system. Details are provided for individual crops under development under each 

subcomponent. 

Agricultural research scientists (at CGIAR centers and National Agricultural Research Systems 

[NARS]) develop high-yielding, high-nutrient lines that are tested in target countries for agronomic 

performance. If they test well, the next step is for nutritionists (from both developed country and target 

country institutions) to test that the varieties can improve micronutrient status under controlled conditions 

through efficacy trials. Finally, dissemination of biofortified varieties is organized through partnerships 

with agriculture- and health-oriented NGOs, government extension agencies, and communications 

experts.  

http://www.harvestplus.org/
http://www.agrosalud.org/
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Figure 5.  Impact pathway of Component 2 

 
 

6.2.3 Subcomponent 2.1: HarvestPlus 

Approved in 2003, HarvestPlus was one of the first Challenge Programs supported by the CGIAR. Since 

its inception it has been heralded as a successful institutional innovation, invigorating both 

interdisciplinary research and cross-sectoral investment in the CGIAR. HarvestPlus is co-convened by 

two of the CGIAR centers: the International Center for Tropical Agriculture (CIAT), with headquarters in 

Cali, Colombia, and the International Food Policy Research Institute (IFPRI), with headquarters in 

Washington, DC. As a Challenge Program, HarvestPlus is designed and managed as a time-bound, 

independently-governed program of high-impact research that targets the CGIAR goals in relation to 

complex issues of overwhelming global and/or regional significance, and requires partnerships among a 

wide range of institutions in order to deliver its products. 

Rationale, Objectives, and Research Questions 

Rationale 
Since 2003 HarvestPlus has built an alliance of over 200 scientists in 40 countries who breed nutrient-

dense crops and test these crops for nutritional efficacy and effectiveness. In its next phase, HarvestPlus 

will focus its efforts on designing and building effective partnerships to disseminate these new nutritious 

crops in nutritionally challenged regions of Africa and Asia. In this way, HarvestPlus seeks to harness the 

full potential of agricultural, nutrition, and marketing sciences to develop and disseminate more nutritious 
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staple foods in order to directly address the persistent problem of micronutrient malnutrition, especially 

for the poor.  

Objectives 
The goal of HarvestPlus is to improve the health of poor people by breeding staple food crops that are 

rich in micronutrients, a process referred to as ñbiofortification.ò HarvestPlus focuses on three 

micronutrients that are widely recognized by the World Health Organization (WHO) as limiting in diets 

of the poor: iron, zinc, and vitamin A. While spillover benefits are expected to extend beyond national 

borders, seven focus country crop products make up the HarvestPlus portfolio (see Appendix 7):  

¶ Zinc rice for Bangladesh and India 

Å Zinc wheat for India and Pakistan 

Å Provitamin A maize for Zambia 

Å Provitamin A cassava for Nigeria and Democratic Republic of Congo 

Å Iron pearl millet for India 

Å Iron-rich beans for Rwanda and DR Congo 

¶ Provitamin A sweet potato for Uganda and Mozambique 

Research Questions 

Who are the hungry, what do they eat, and will biofortification have an impact? 

For biofortification to be most effective, HarvestPlus crops must be tailored to the needs and local 

context of the undernourished. HarvestPlus researchers must determine who the hungry are, where they 

live, and what they are consuming. They must estimate existing consumption patterns as well as potential 

contributions from biofortified products to determine which crop/nutrient combination would generate the 

most impact for which populations. These initial questions have been largely answered during the first 

five years of the program; for these and other research findings, visit www.harvestplus.org. 

 

Can HarvestPlus breed nutrients into staple crops without negatively effecting yield? 

The ultimate end users of HarvestPlus crops are farmers as well as consumers. As rural-based 

nutrition interventions, the new crops must first and foremost be attractive to farmers, with yields equal to 

or greater than current varieties. Intensive plant breeding has been devoted to ensuring acceptable yield 

and other positive characteristics of biofortified varieties. For each crop cycle, breeders work to 

incrementally increase the level of nutrient in the edible portion of the staple crop, aiming for a level that 

nutritionists have determined to have a measurable nutritional impact. HarvestPlus employs the latest 

agricultural research technologyðdeveloped within the CGIAR, in international institutions and 

universities around the globe, and at national agricultural research systemsðto screen germplasm, breed 

crops, and test and disseminate the new nutritious staple crops.  

 

Will these crops improve nutritional status?  

Improving the nutritional quality of food is a complicated endeavor. People eat food, not 

nutrients; and the complexities surrounding the absorption and bioavailability of nutrients from foods still 

represent, to some extent, an uncharted science. HarvestPlus nutritionists are applying the latest 

understanding of nutrient inhibiting and promoting compounds that exist in foods and in humans, to 

maximize the bioavailability of the micronutrients added via biofortificationðand advancing the body of 

knowledge in this area is one of several public goods emerging from the program. Two other critical areas 

of program research are testing the efficacy of HarvestPlus crops in a controlled setting, and testing their 

effectiveness in improving nutritional status in a community setting. Finally, the nutritional quality of 

foods often gets compromised as food is stored and prepared. HarvestPlus nutritionists are testing the 

http://www.harvestplus.org/
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retention of the nutrients under local conditions and have discovered, among other things, that nutrient 

retention is, in fact, a heritable characteristic. This has therefore become an additional breeding objective 

for HarvestPlus plant breeders. 

 

What are the determinants of farmer adoption of biofortified varieties in different settings? What will be 

the incentives and disincentives for consumers to purchase/eat the biofortified varieties? 

There are two main strategies for introducing a new product. The push strategy is supply-driven. 

It focuses on the supply of seed and relies on breeding high nutrients into agronomically superior and 

high-profit varieties. The pull strategy focuses on the demand for biofortified crops or processed products. 

Well-designed consumer communication and mass media campaigns will play a major role in generating 

consumer demand.  

Impact Pathways 
The impact pathways for biofortification are described in Section 6.2.2 above. Figure 6 presents the 

specific research steps involved. 

Figure 6. Steps in research process for biofortification 

 
 

The research process involves three phases: discovery, development, and delivery. 

Discovery 
Appropriate target populations for biofortification are determined through analysis of cropping patterns, 

consumption trends, and prevalence of malnutrition. This intersection, in turn, determines the selection of 
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focus crops and the areas where biofortified varieties should be directed (Arsenault et al. 2010; Zapata-

Caldas et al. 2009). Nutritionists work with agricultural scientists to establish nutritional breeding targets 

based on several factors: the food intake of populations in need; nutrient losses during cooking, storage, 

and processing; bioavailability of nutrients, related to the presence or absence of complementary 

compounds; and the probability/difficulty of breeding for specific nutrients (Hotz and McClafferty 2007). 

Once targets are set, the global germplasm banks of the CGIAR institutes, as well as the germplasm banks 

held in trust by national partners, provide a reservoir of staple-crop germplasm to be screened for nutrient 

genetic diversity (Pfeiffer and McClafferty 2007), available to be drawn on for breeding programs 

(Beebe, Gonzalez, and Rengifo 2000).  

Development 
To date, the largest research endeavors under biofortification have focused on crop development, 

including testing for nutritional bioavailability, efficacy, and effectiveness. Crop development includes all 

breeding activities to produce varieties with the desired farmer and consumer characteristicsðimproved 

nutrient content, ideal consumer quality features, and farmer-preferred agronomic performance (Pfeiffer 

and McClafferty 2007). Along with breeding, nutrition studies are of paramount importance to establish 

that the nutrients added through biofortification will in fact be absorbed by the human body, through 

extensive and complex research into bioavailability, efficacy, and effectiveness.  

Delivery 
Varietal release regulations differ by country. Registering new varieties of crops requires proof (1) that 

the variety is new and distinguishable, and (2) that it adds value. After registration and release comes the 

least understood/most challenging aspect of biofortification: ensuring farmer and consumer acceptance of 

nutrient-rich staple crops. Sustainable extension and seed production systems are the foundation of a 

delivery process that will help push the products into marketðbut well-designed marketing and demand-

creation techniques must also be employed to generate pull by consumers. Attention to consumer 

acceptance is particularly important when the additional nutrient is visibleðas with provitamin A; 

consumer behavior change must then be part of the delivery strategy. Finally, biofortified products must 

be disseminated in an enabling public policy environment. Advocacy campaigns for biofortification can 

help create space for this new nutrition intervention, in both the agriculture and public health sectors.  

Activities, Outputs, and Outcomes 
Table 8 presents a summary of broad activities, outputs, and outcomes for HarvestPlus. The emerging 

HarvestPlus delivery program is ambitious. The first pilot launches will concentrate on delivering 

provitamin A maize in Zambia, iron-rich bean in Rwanda, provitamin A-rich cassava in Nigeria, and iron-

rich pearl millet in India. During its first delivery campaign, HarvestPlus aims to reach 100,000 farmers 

with these pilot crops by 2013. Lessons learned from this initial delivery exercise will be applied to 

continued expansion in those areas as well as rollout of other crops in other target regions. HarvestPlus 

will disseminate crops through strategic partnerships with the private sector, civil society, and 

governmental organizations.  

Table 9 provides some detail relating to research on specific crops and the delivery of key 

biofortified varieties, through 2015. Beyond 2015, the strategy envisions three broad areas of activity: to 

establish breeding for minerals and vitamins as a core activity at CGIAR centers and NARS; to scale up 

delivery in additional non-target countries; and to carry out follow-up surveys to measure impact. 
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Table 8. Overview of HarvestPlus activities, outputs, and outcomes 

Activities Outputs Outcomes 

Continued crop improvement, including evaluation 

of Genotype X Environment Interactions on 

nutrient density of edible portions 

Improved lines of seven biofortified parents 

introduced into the product pathway 

New nutritious crops are made available to 

NARES and implementing partners in Africa and 

Asia.  

Nutrient retention and bioavailability studies Nutritious crops that will overcome losses during 

storage, processing, and cooking 

HarvestPlus crops are available that deliver 

nutritional benefits to the consumers. 

Nutritional efficacy studies on human subjects Published evidence that micronutrients in 

HarvestPlus crops are bioavailable and that the 

crops are efficacious in improving micronutrient 

status (for targeted micronutrients) in humans 

HarvestPlus crops will be nutritionally efficacious 

and are assured to have a positive impact on 

human nutritional status. 

Release and delivery of HarvestPlus crops. Biofortified crops rich in bioavailable nutrients are 

available on the market and/or available to poor 

farmers via the public seed distribution system. 

Farmers and consumers have access to new 

varieties of nutrient-dense maize, cassava, bean, 

and sweet potatoðand consume them regularly. 
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Table 9. Some crop-specific HarvestPlus activities, outputs, and outcomes 

Activities Outputs Outcomes 

Provitamin A Sweet Potato (Uganda) 

 Pilot studies completed in 2010  Orange sweet potato dissemination scaled-up based 

on lessons learned from initial pilot studies. 

Iron beans (DR Congo, Rwanda) 

¶ CIATðcontinue to develop varieties higher in 

iron with best agronomic properties; send 

multiple finished lines each year to Rwanda and 

DRC for GxE testing 

¶ Rwanda and DRC NARSðtest varieties for 

breeding for high-iron lines; select most 

promising varieties for submission for varietal 

release; complete efficacy trial in 2012 

First releases expected in 2012 in Rwanda, later in 

DRC; second wave, even higher in iron, available 

for dissemination 

 

Published evidence that high-iron beans are 

efficacious in improving iron status in humans 

First trial packets of bean seeds distributed in 2012 

by collaborating NGOs and government agencies. 

 

Government Health Ministry supports efforts to 

disseminate high iron beans. 

Iron Pearl Millet (India)  

¶ ICRISATðcontinue to develop varieties higher 

in iron with best agronomic properties; share 

germplasm with private seed companies in India 

for development of high iron hybrids; provide 

finished OPV lines for national testing 

¶ India NARSðbreeding for high-iron lines, 

select most promising varieties for submission 

for varietal release; complete bioavailability and 

efficacy trials in 2012  

First release of an OPV expected in 2012; high-iron 

hybrids distributed as truthfully labeled by private 

companies in 2014 

 

Published evidence that iron in high-iron pearl 

millet is bioavailable and that high-iron pearl millet 

is efficacious in improving iron status in humans 

First packets of OPVs sold in 2012 by private seed 

companies. 

 

 

High-iron pearl millets used in public food 

distribution programs. 

Provitamin A Maize (Zambia) 

¶ CIMMYT and IITAðcontinue to develop 

varieties higher in provitamin A with best 

agronomic properties; send multiple finished 

lines each year to Zambia for GxE testing 

¶ Zambia NARSðtest varieties for adaptability to 

growing environments, breeding for high-

provitamin A lines; select most promising 

varieties for submission for varietal release; 

complete efficacy trial in 2012 in Zambia 

First releases expected in 2012 in Zambia, later 

second waves 

 

Published evidence that provitamin A maize is 

efficacious in improving vitamin A status in 

humans 

First trial packets of maize seeds distributed in 

Zambia by collaborating NGOs and private seed 

companies in 2012.  

 

Government Health Ministry supports efforts to 

disseminate high-provitamin A maize. 

(continued)  
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Table 9. Some crop-specific HarvestPlus activities, outputs, and outcomes (continued) 

 

Activities Outputs Outcomes 

Provitamin A Cassava (DR Congo, Nigeria) 

¶ IITA and CIATðcontinue to develop varieties 

higher in provitamin A with best agronomic 

properties; send multiple finished lines each year to 

Nigeria and DRC for GxE testing 

¶ Nigeria and DRC NARSðtest varieties for 

adaptability to growing environments, breeding for 

high-provitamin A lines; select most promising 

varieties for submission for varietal release; complete 

efficacy trial in 2013 in Kenya; collaboration with 

INSTAPA 

First releases expected in 2011 in Nigeria, later 

in DRC, and later second waves 

 

Published evidence that provitamin A cassava is 

efficacious in improving vitamin A status in 

humans 

First trial stems distributed by collaborating 

NGOs in 2012 in Nigeria. 

 

Government Health Ministry supports efforts to 

disseminate high-provitamin A cassava. 

Zinc rice (Bangladesh, India) 

¶ IRRIðcontinue to develop varieties higher in zinc 

with best agronomic properties; send multiple 

finished lines each year to Bangladesh and India for 

GxE testing 

¶ Bangladesh and India NARSðtest varieties for 

adaptability to growing environments, breeding for 

high-zinc lines; select most promising varieties for 

submission for varietal release; complete efficacy 

trial in 2012 in Bangladesh 

First releases expected in 2012 in Bangladesh, 

later in India, plus second waves 

Published evidence that high-zinc rice is 

efficacious in improving zinc status in humans 

First seeds distributed in 2013 in Bangladesh by 

collaborating NGOs and government extension 

agencies  

Government Health Ministry supports efforts to 

disseminate high-zinc rice. 

Zinc wheat (India, Pakistan) 

¶ CIMMYTðcontinue to develop varieties higher in 

zinc with best agronomic properties; send multiple 

finished lines each year to India and Pakistan for 

GxE testing 

¶ India and Pakistan NARSðtest varieties for 

adaptability to growing environments, breeding for 

high-zinc lines; select most promising varieties for 

submission for varietal release; complete efficacy 

trial in 2012 in India 

First releases expected in 2013 in India, later in 

Pakistan, plus second waves 

 

Published evidence that high-zinc wheat is 

efficacious in improving zinc status in humans 

First seeds distributed in 2013 in India by 

collaborating NGOs and government extension 

agencies 
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Research Methods 
Biofortification strategy ideally follows clear stages of discovery, development, and delivery. However, 

as products advance down the impact pathway, further research findings may necessitate revisiting 

previous stages to assure the highest quality nutrient-rich product. Methods used at the ten distinct stages 

of the research process are as follows.  

 

1. Identify target populations and set nutritional breeding targets  

Cropping and food consumption patterns, the incidence of micronutrient malnutrition, and ex-

ante benefit-cost analysis are applied to determine where biofortified varieties should be targeted. 

Breeding targets are set for specific micronutrients and crops.  

 

2. Validate nutrition and micronutrient deficiency data 

Nutritionists carry out surveys to assess the levels of food staple consumption and nutrient 

intakes, by age and gender group. They also measure the effects of processing, storage, and cooking 

methods for nutrient retention in biofortified crops and identify retention-friendly practices used by target 

populations. They also study to what extent the nutrients bred into crops are absorbed by the body 

(bioavailability) as well as the prevalence of micronutrient deficiencies. These studies guide plant 

breeders in confirming or refining their breeding targets. 

The analysis of retention of minerals and vitamins after storage, processing, and cooking involve 

the use of the following methods:  

For minerals (from most accurate to least accurate): 

Inductively Coupled Plasma (ICP) 

X-ray Fluorescence (XRF) 

Atomic Absorption Spectrophotometer (AAS) 

Near-infrared spectroscopy (NIRS) 

For provitamin A (from most accurate to least accurate): 

High-performance liquid chromatography (HPLC) 

Thin layer chromatography (TLC) 

Near-infrared spectroscopy (NIRS) 

 

3. Screening and applied biotechnology 

The global germplasm banks of the CGIAR institutes and other partners provide a reservoir of 

staple crops germplasm to be screened and drawn on by HarvestPlus. Plant breeders identify the genes 

that are important in the synthesis of vitamin A and translocation of minerals. They develop procedures to 

implement marker-assisted selection to ñflagò the desired traits for breeding higher levels of 

micronutrients. Upstream transgenic research is also conducted in the case of nutrient targets that are 

challenging to reach through conventional breeding. 

 

4. Crop improvement 

Crop improvement includes all breeding and product development activities to produce new 

micronutrient-rich crop varieties that perform well in farmersô fields and meet farmersô expectations, 

while also providing better nutrition. 

 

5. Test genotype x environment interactions 

How genotypes interact with different environments can greatly influence genotypic performance 

across different crop growing scenarios. HarvestPlus researchers evaluate crops in target countries to 

ensure high and stable expression of the micronutrient content in different environments where the crops 

may be grown. Scientists also look at farming practices that can improve crop nutrient content by 

enhancing the uptake of nutrients in the edible portion of the crop.  
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6. Test nutritional efficacy 

Nutrition teams develop appropriate indicators of micronutrient status; they conduct controlled 

feeding trials to evaluate whether vitamins and minerals from biofortified foods are bioavailable and 

whether biofortified foods improve the nutritional status of target populations. To evaluate bioavailability, 

minerals and vitamins in the biofortified foods are labeled using stable isotopes and fed to subjects over a 

fixed number of days. Blood is drawn and absorption of the minerals is evaluated. The evaluation of the 

nutritional efficacy of biofortified crops in improving nutritional status is done using randomized 

controlled trials with treatment (fed biofortified crops) and control group (fed non-biofortified crops) in a 

tightly controlled environment to assess impact across individuals. The relevant biomarkers, for iron, 

zinc, or vitamin A status, are used to measure efficacy and impact. 

 

7. Identify factors driving farmer adoption and consumer acceptance 

Researchers study the factors that affect whether farmers and consumers will adopt biofortified 

crops or products. Crop varietal maps are developed for this purpose and to provide baseline data for 

assessing impact at a later stage. This applies particularly to vitamin A-rich foods that tend to be orange in 

color, and thus unfamiliar-looking to consumers.  

 

8. Release biofortified crops in target countries 

Varieties are identified for selection and submission to registration trials in countries of first 

release. Following this, procedures are followed to ensure their successful formal release. Proof that the 

variety is new, distinguishable, and value adding must be assembled in order to register new crop 

varieties. CGIAR centers work with NARS to gather the relevant information for registration and formal 

release of biofortified crops in target regions. 

 

9. Facilitate dissemination, promotion, and consumer acceptance of crops 

Delivery managers ensure that seed production, dissemination, and training and extension 

systems are in place to promote these new crops. Advocates are identified who can pave the way for crops 

to be accepted by consumers and adopted by farmers. Branding and other marketing strategies are created 

to increase demand for biofortified crops and foods by consumers. 

 

10. Measure impact and changes in nutritional status of target population 

Baseline and follow-up surveys are conducted to measure the number of farming households that 

have adopted biofortified crops, as well as any improvements in nutritional status. This will help 

determine the ultimate impact of biofortified crops on public health.  

Partnerships 
Several CGIAR centers have been and will continue to be key in HarvestPlus crop development. In 2010 

those CGIAR institutes included CIMMYT, CIAT, the International Institute of Tropical Agriculture 

(IITA ), IFPRI, Bioversity, CIP, IRRI, the International Center for Agricultural Research in the Dry Areas 

(ICARDA), and ICRISAT. Target country NARS partners are also partners for conducting adaptive 

research and gene by environment (GXE) analysis, as the crops are transferred from the CGIAR 

laboratories to the field. HarvestPlus also partners with a number of public health research institutes on 

the nutrition research, including, among others, Cornell University, University of CaliforniaïDavis, 

ETHZ Switzerland, Wageningen Agricultural University, Makerere University, Micronutrient Initiative, 

and USDA. Impact analysis is conducted by external consultants as well as by CGIAR impact specialists 

within the centers. Advocacy trainings employ international consultants and work with institutions in the 

HarvestPlus target countries. 
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6.2.4 Subcomponent 2.2: AgroSaludðBiofortified Food Basket for Latin America and the 
Caribbean (www.AgroSalud.org) 

AgroSalud has long experience with bringing enhanced nutritional crops to the Latin American-Caribbean 

region. In the past five years, AgroSalud partners have implemented successful commercial releases 

throughout the region: 21 maize cultivars with higher tryptophan and lysine levels in Bolivia, Colombia, 

El Salvador, Guatemala, Haiti, Honduras, Mexico, Nicaragua, and Panama; 8 rice cultivars with higher 

iron in Bolivia, Cuba, and Panama; 5 bean cultivars with higher iron in Bolivia, Brazil, Cuba, and 

Guatemala; and 8 sweet potato cultivars with more beta-carotene in Brazil, Cuba, Dominican Republic, 

Haiti, and Peru (AgroSalud 2011). An additional ten nutritionally enhanced cultivars are in the pipeline, 

to be released in seven countries in 2010ï2011. 

Rationale, Objectives, and Research Questions 

Rationale 
According to the World Health Organization (2004), the leading nutrition-related causes of disability in 

Latin America and the Caribbean (LAC) are childhood and maternal underweight, iron-deficiency 

anemia, zinc deficiency, and vitamin A deficiency. An estimated 66 million children and women in LAC 

are anemic (WHO 2008a); and 8.9 million children and pregnant women are vitamin A deficient (WHO 

2009). Often, individuals suffer from multiple nutritional insults simultaneously (Albalak et al. 2000). 

The economic cost of these nutritional deficits in LAC in 2009 was estimated to exceed $20 billion, based 

on the average GDP for LAC countries (World Bank 2009): 46 percent is attributable to underweight, 32 

percent to iron deficiency, 12 percent to vitamin A deficiency, and 10 percent to zinc deficiency (Salomón 

Pérez, CIAT, personal communication). In sum, there are severe problems of food and nutrition insecurity 

in Latin America and the Caribbean.  

The impact of a single crop biofortified with a single nutrient has been demonstrated in three 

cases: amino acid biofortified maize (Gunaratna et al. 2009); iron biofortified rice (Haas et al. 2005); and 

beta-carotene biofortified sweet potato (van Jaarsveld et al. 2005; Low et al. 2007). These biofortified 

crops have improved the nutritional status of people who consumed them.  

LAC provides an ideal setting to test the impact of multiple crops biofortified with multiple 

nutrients. First, the region suffers from multiple nutrient deficiencies and consequences, including zinc 

deficiency, anemia, and stunting (IZiNCG 2004; WHO 2004). Second, the combinations of foods targeted 

for biofortification make up the traditional combined diet, such as maize and beans or rice and beans 

(FAO 2009b). Third, advances have already been made in breeding and releasing biofortified crops in the 

region, through the AgroSalud project, as noted above.  

Objectives  

1. Improve food and nutrition security among the rural and urban poor in six countries (Brazil, 

Colombia, Guatemala, Haiti, Honduras, and Nicaragua), through the release and 

dissemination of biofortified germplasm and the promotion of newly and previously released 

nutritionally enhanced cultivars in those countries. The combinations that will be promoted 

are specifically related to the nutrition problems in each country and to the foods commonly 

consumed: higher iron and zinc rice and beans to address iron and zinc deficiencies in Brazil; 

higher iron rice and beans to address iron deficiency along with higher zinc rice, beans, and 

maize, as well as high tryptophan and lysine maize to address zinc deficiency and stunting in 

Colombia, Guatemala, Haiti, Honduras, and Nicaragua; and higher provitamin A cassava and 

sweet potato to address vitamin A deficiency in Haiti.  

2. Improve food and nutrition security among the urban poor through biofortified food products 

produced and sold locally in two countries, to be selected from the following: Brazil, 

Colombia, Cuba, Haiti, Nicaragua, and Panama. 
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3. Strengthen ongoing breeding efforts to (1) increase yield, disease resistance, and nutritional 

quality as compared to crops currently available; and (2) offer improved biofortified breeding 

populations for use by NARS in their breeding programs.  

4. Evaluate the agronomic, economic, and nutritional impact of biofortified crops and food 

products when consumed in combination.  

5. Strengthen capacity of institutions in the target countries with regard to breeding, seed 

dissemination, product development, market evaluation, and impact assessment. 

Research Questions  
The key research question for this subcomponent is: What is the impact (agronomic, socioeconomic, and 

nutritional) of farmers producing biofortified crops and consumers eating biofortified food products in 

combination (for example, rice and beans together)? Integrated planning and implementation between the 

impact evaluators and the specialists (in the areas of breeding, seeds, food-product development, and 

market chains) will ensure that timely and relevant impact studies are completed.  

Impact Pathways 
The AgroSalud subcomponent follows the same impact pathways as those described in Section 6.2.2 for 

biofortification. 

Activities, Outputs and Outcomes 
Table 10 presents a summary of broad activities for AgroSalud. Table 11 provides some detail related to 

research on breeding and nutrition and the delivery of key biofortified varieties for target crops.  

Research Methods 
Research methods for AgroSalud are broadly similar to methods used in HarvestPlus, as elaborated in 

Section 6.2.4, ñSubcomponent 2.2: AgroSaludðBiofortified Food Basket for Latin America and the 

Caribbean.ò To develop biofortified crops, conventional plant breeding methods will be employed by the 

CGIAR centers, as follows: International Center for Tropical Agriculture (CIAT) for beans, cassava, and 

rice; CIMMYT for maize; and the International Potato Center (CIP) for sweet potato (AgroSalud 2011). 

Validation and farmer trials will be completed by NARS in each country, with technical support from the 

CGIAR centers. Geographic information systems tools will be used to update on-line atlases with 

nutrition, crop production, and socioeconomic status, showing potential sites for biofortification 

interventions (Zapata-Caldas et al. 2009). Farmers will be trained in tested methods of nonconventional 

seed production to develop quality and timely seed (AgroSalud 2011). Seed dissemination will be carried 

out by partners such as NARS, NGOs, Ministries of Agriculture, and UN agencies through their food and 

nutrition security programs. Food-processing specialists from the Brazilian Agricultural Research 

Cooperation (EMBRAPA) and CLAYUCA will work closely with industry partners, to determine what, if 

any changes, are necessary to protocols in order to substitute biofortified crops for non-biofortified crops 

in product formulations. Urban distribution channels for biofortified crops and for processed foods 

developed with biofortified crops will be assessed and enhanced distribution channels tested. Ex-ante and 

post-hoc evaluations (agronomic, socioeconomic, and nutritional) will be completed to determine the 

impact of simultaneous consumption of two or more crops biofortified with the same nutrient (for 

example, beans, maize, and rice biofortified with zinc) (AgroSalud 2011). Finally, tailored 

communication models will be enhanced, developed, and employed to generate demand for biofortified 

crops and food products by different consumer populations.   
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Table 10.  Overview of AgroSalud activities, outputs, and outcomes  

Activities Outputs Outcomes 

In partnership with CRP3: develop cultivars and 

complete validation and farmer evaluation trials. 

Nutritionally and agronomically improved rice, 

beans, cassava, maize, and sweet potato cultivars 

developed and tested.  

Iron-, zinc-, provitamin A- and amino acid-

biofortified cultivars are made available to reduce 

food and nutrition insecurity in LAC. 

Put existing biofortification atlases online, with an 

interactive feature.  

Online analysis tool available to target 

biofortification activities in countries. 

Informed geographic targeting of biofortification 

activities. 

Support partners in seed production and 

dissemination and commercial release of crops.  

Seed multiplied, disseminated, and commercially 

released in countries. 

Strengthened seed production and dissemination 

systems. 

Work with stakeholders to establish food-

processing technologies and protocols. 

Commercially prepared biofortified food products 

developed. 

Urban consumers have access to biofortified food 

products. 

Assess distribution channels in urban markets; pilot 

and evaluate enhanced distribution channels. 

Biofortified crops and commercially prepared 

biofortified food products distributed in urban 

centers. 

Access to and consumption of biofortified cultivars 

and food products by urban consumers. 

Complete several impact studies for 2+ 

combinations of different crops and food products. 

Quantitative evaluations of the socioeconomic and 

nutritional impacts of 2+ combinations of 

biofortified crops and food products. 

Information generated on the benefits and costs to 

farmers and consumers of biofortification. 

Develop and disseminate communication modules 

for different audiences. 

Diverse communication modules produced and 

disseminated through different media. 

Demand for biofortified crops and food products 

by informed farmers, consumers, extensionists, 

health professionals, and decisionmakers.  

 

  



 

59 

 

Table 11. Some crop-specific AgroSalud activities, outputs, and outcomes 

Activities Outputs Outcomes 

Higher-iron and ïzinc beans (Brazil, Colombia, Guatemala, Haiti, Honduras, Nicaragua) 

¶ CIAT to lead bean breeding work; country 

NARS to conduct adaption pre-release trials 

¶ By 2012, complete simulation analyses in all 

countries to estimate dietary impact of crops. 

¶ By 2013, complete an efficacy trial of higher-

iron beans and rice in one country. 

¶ Government, NGOs, and private-sector partners 

to multiply and disseminate seeds 

Release of biofortified varieties: 2012 Brazil, 

Colombia; 2013 Guatemala; 2014 Haiti, Honduras, 

Nicaragua  

 

In 2013, food-industry partners to deliver food 

products with biofortified beans as an ingredient in 

at least one country 

Higher-iron and ïzinc rice (Brazil, Colombia, Guatemala, Haiti, Honduras, Nicaragua) 

¶ CIAT to lead rice breeding work 

¶ Country NARS to conduct adaption pre-release 

trials 

¶ By 2012, complete simulation analyses in all 

countries to estimate dietary impact of crops 

¶ By 2014, complete an efficacy trial of higher-

zinc maize, beans, and rice in one country 

¶ Government, NGOs, and private-sector partners 

to multiply and disseminate seeds 

Release of biofortified varieties: 2013 Brazil, 

Colombia; 2014 Guatemala; 2015 Haiti, Honduras, 

Nicaragua  

 

In 2014, food-industry partners to deliver food 

products with biofortified rice as an ingredient in at 

least one country 

Higher-zinc maize (Colombia, Guatemala, Haiti, Honduras, Nicaragua) 

¶ CIMMYT to lead maize breeding work; country 

NARS to conduct adaption pre-release trials 

¶ By 2012, complete simulation analyses in all 

countries to estimate dietary impact of crops 

¶ Government, NGOs, and private-sector partners 

to multiply and disseminate seeds 

Release of biofortified varieties: 2014 Guatemala, 

Honduras, Nicaragua; 2015 Colombia, Haiti 

In 2015, food-industry partners to deliver food 

products with biofortified maize as an ingredient in 

at least one country 

(continued)  
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Table 11. Some crop-specific AgroSalud activities, outputs, and outcomes (continued) 

Activities Outputs Outcomes 

Higher-tryptophan and ïlysine maize (Colombia, Guatemala, Haiti, Honduras, Nicaragua) 

¶ CIMMYT to lead maize breeding work; country 

NARS to conduct adaption pre-release trials 

¶ By 2013, complete an efficacy trial of higher-

tryptophan/lysine maize and higher-zinc maize, 

beans, or rice in one country 

¶ Government, NGOs, and private-sector partners 

to multiply and disseminate seeds 

Release of biofortified varieties: 2012 Guatemala, 

Honduras, Nicaragua; 2013 Colombia, Haiti 

In 2012, food-industry partners to deliver food 

products with biofortified maize as an ingredient in 

at least one country 

Provitamin A -rich cassava (Haiti) 

¶ CIAT to lead cassava breeding work; country 

NARS to conduct adaption pre-release trials 

¶ By 2012, complete simulation analyses in all 

countries to estimate dietary impact of crops 

¶ By 2014, complete an efficacy trial of higher-

provitamin A cassava and sweet potato in Haiti 

¶ Government, NGOs, and private-sector partners 

to multiply and disseminate seeds 

Release of biofortified varieties in 2013  

Provitamin A -rich sweet potato (Haiti) 

¶ CIP to lead sweet potato breeding work; country 

NARS to conduct adaption pre-release trials 

¶ By 2012, complete simulation analyses in all 

countries to estimate dietary impact of crops 

¶ Government, NGOs, and private-sector partners 

to multiply and disseminate seeds 

Release of biofortified varieties in 2013  
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Partnerships 
Three CGIAR centers will lead the highlighted activities (CIAT, CIMMYT, and CIP), along with 

CLAYUCA (a public-private consortium operating out of CIAT) and EMBRAPA (the Brazilian NARS). 

Breeding activities will be completed by CIAT for rice, beans, and cassava; by CIMMYT for maize; and 

by CIP for sweet potato. Seed activities will be led by CIAT, which will also lead the market research, 

geographic targeting, and impact assessment. CLAYUCA and EMBRAPA will lead the food-production 

activities.  

The AgroSalud project had significant success in bringing together partners from diverse sectors, 

including Ministries of Agriculture (research and extension units), Ministries of Health, universities, the 

private sector, local municipal governments, and NGOs, among others. At a regional level, partners 

included HarvestPlus and UN agencies. The same partnership model is proposed for this subcomponent, 

with subcontracts negotiated with country partners to complete specific activities, and jointly funded 

activities organized with regional partners. Annual partner meetings will be held to review achievements 

and plan activities for the coming year. 

6.3 Component 3: Prevention and Control of Agriculture-Associated Diseases  

6.3.1  Rationale 

Addressing the scourge of agriculture-associated disease (AAD): Rationale and scope. 

AAD sickens and kills millions of poor people. 
In poor countries, diseases associated with agriculture (Box 6) have important health impacts. Food that 

nourishes can also sicken and kill. Zoonoses (diseases transmissible between animals and man) and 

diseases recently emerged from animals make up 25 percent of the infectious disease burden
5
 in least 

developed countries (Gilbert et al. 2010). Other urgent problems include fungal toxins (mycotoxins) in 

staple crops and animal source foods; plant toxins; use of wastewater for agriculture; misuse of 

agricultural chemicals and antibiotics; and health impacts of agricultural alteration of ecosystems (such as 

irrigation practices that promote malaria).  

AAD has multiple burdens that are not fully understood. 
As well as adverse health impacts, the direct economic, social, and environmental costs of AAD are of 

major importance, as suggested by economic assessments of individual problems. For example, beyond 

their health impacts, mycotoxins lead to trade losses of up to $1.2 billion a year; and the SARS epidemic 

cost $50ï100 billion through economy-wide effects (Aguirre and Gomez 2009).
6
 Indirect effects are also 

important: impaired human health lowers labor productivity and human capital accumulation (as through 

schooling and training)ðworsening livelihood outcomes in both the short and the long run. Disease and 

malnutrition burdens are closely related: for example, research has identified nutritional risk factors for 

diarrhea, the negative impacts of diarrhea on nutritional status, and the importance of dietary therapy 

during and after enteric infection (Brown 2003). Diseases also interact in complex ways: for example, 

aflatoxin exposure and hepatitis infection are major risk factors for liver cancer. For these reasons, the 

question of how agriculture might be better managed to reduce risk is a complex one; our limited ability 

to assess and attribute the multiple burdens of AAD constitutes a major impediment to rational resource 

allocation (Roth et al. 2003). This presents an important opportunity for CGIAR research to contribute to 

human health research and development. 

  

                                                      
5 Disease burden is measured in DALYs (Disability Adjusted Life Years), defined as years of life lost due to death and disability. 
6 All dollar figures are US$.  
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Box 6. Agriculture -Associated Diseases: What they are and why they matter 

Food-borne disease (FBD). Diarrhea is one of the top three infectious diseases in most poor countries, 

responsible for loss of 72.8 million DALYs (WHO 2008a) and killing an estimated 1.3 million children a year 

(Black et al. 2010). Most of this is the result of contaminated food and water. Meat, milk, eggs, and fish are the 

foods most likely to be implicated (Lynch et al. 2006); contaminated irrigation water is a problem, especially 

in intensifying systems (Drechsel et al. 2010). FBD is estimated to cost America $152 billion and Nigeria $3 

billion each year (Scharff 2010; Okike, Grace, and Hussni 2010). Fungal toxins (especially mycotoxins) are an 

important food safety problem, leading to acute, chronic, and cumulative ill health; the Center for Disease 

Control estimates that over 4.5 billion people may be chronically exposed to mycotoxins, and aflatoxins may 

play a causative role in 5 to 28 percent of all hepatocellular carcinoma cases (Liu and Wu 2010). Like many 

food-borne pathogens, mycotoxins can also cause sickness and death in livestock. International trade of 

cropsðparticularly maize, groundnuts, and chiliðis also affected, due to food safety standards. 
Plant toxins associated with common foods, including legumes, cassava, and yams, cause specific and 

non-specific disease. At least tens of thousands are affected by konzo and lathyrism, two neurodegenerative 

diseases that persist among the poorest and most marginalized communities. Contamination of food with 

agricultural chemicals urgently requires more research to understand the health, socioeconomic, and ecological 

impacts and to develop better management. 

FBD also imposes costs on animal production, the food industry, and trade (Bennett and Ijpelaar 2005). 

Inability to meet food safety standards threatens to exclude small producers from higher value markets and 

forces them to incur the transaction costs associated with work in the informal sector. Food safety can only be 

addressed effectively by considering the entire risk pathway from field to fork. 

 

Zoonotic and emerging disease. At least 61 percent of all human pathogens are zoonotic (Taylor, Latham, 

and Woolhouse 2001). Endemic zoonoses that prevail in poor countries are among the most neglected 

diseases. To give just one example, echinococcosis (caused by tapeworm larvae) is responsible for 1 million 

lost DALYs, in addition to human-associated economic losses (including medical costs and lost wages) of $1.9 

billion, and livestock losses of $2.1 billion (Maudlin, Eisler, and Welburn 2009). Sleeping sickness, rabies, 

leishmaniasis, cysticercosis, brucellosis, and leptospirosis are zoonoses of similar impact. 

Most emerging diseases (75 percent) jumped species from animals to humans (Taylor, Latham, and 

Woolhouse 2001), and the actual and potential cost to human health and well-being is enormous. HIV-AIDs, 

which originated in non-human primates, has probably sickened and killed more people than any other disease 

in the history of mankind. As natural ecosystems come under more pressure, and as technology supports the 

keeping of unprecedented numbers of livestock in unprecedented ways, the rate of disease emergence is 

acceleratingðcurrently, one every four months (Jones et al. 2008). 

 

Other health risks of agroecosysytems. Many other diseases and health risks are associated with agriculture. 

Agriculture can create conditions suitable for diseases, or directly expose people to health hazards. Disease 

vectors often persist due to poor design or management and harmful agricultural practices (Boelee and Madsen 

2006; Diuk-Wasser et al. 2006). For example, irrigation and water storage systems provide breeding grounds 

for, and exposure to, vectors of water-related diseases such as malaria, schistosomiasis, and cryptosporidiosis 

(Erlanger et al. 2005; Keiser et al. 2005a; Steinmann et al. 2006). People working in agrifood systems are 

directly exposed to a range of biological, chemical, and physical hazards. Misuse of agrochemicals (especially 

pesticides) causes thousands or tens of thousands deaths a year, while there are 170,000 recorded fatal injuries 

in agriculture annually (Cole 2006). 

Many other emerging issues occur at the submicroscopic level (the gene) or the supra-individual level (the 

ecosystem). For example, the use of antibiotics in farm animals can select for resistance that can then be 

passed on to human pathogens by plasmids (Shea 2003); agricultural use of insecticides can foster resistance 

in the vectors of malaria (IITA 2011). At a different scale is the role of ecosystems in regulating human health, 

with the potential for shaping agriculture in ways that are pro-poor and that better support human health. 
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AAD risks can change with agricultural intensification. While much of the burden of AADs falls 

on poor and marginal populations, different risks emerge with intensification of agricultural production 

(for example, viral infections associated with intensifying pig production) and longer and more complex 

value chains (for example, SARS). Component 3 will focus on specific agricultural entry points for 

changing AAD risk and link to the larger health community by looking at scenarios for predicting and 

preventing infectious disease risks in the future 

(http://www.genomicsnetwork.ac.uk/innogen/research/innogenresearchprojectsa-

z/projecttitle,2516,en.html).  

Successful assessment and management of AAD requires inputs from agriculture research. 
The One Health (and Ecohealth

7
) thinkingðnow prominent in the health communityðrecognizes 

agriculture-based interventions as a key component of multidisciplinary
8
 approaches for managing many 

AAD, for several reasons. Food-borne disease requires management throughout the field-to-fork risk 

pathway; controlling zoonoses, in most cases, requires eliminating disease from the animal reservoir; and 

agriculture practices that put farmworkers at risk obviously require farm-level intervention. Many 

important diseases, such as HIV and the influenza pandemic of 2009, emerged from animals and research 

into disease emergence from agroecosystems could contribute to averting future disease threats. 

Component 3 will generate evidence and develop and test the methods, tools, and approaches that 

partners need to better support disease management, including prevention of diseases, where agriculture-

based actions are important. The resulting benefits are potentially large: for example, an ex ante 

assessment by IWMI in Ghana found that an integrated package of risk-based measures could avert up to 

90 percent of the estimated 12,000 DALYs that result from wastewater irrigation, at a cost of less than 

$100 per averted DALY (including expenditures to promote and ensure uptake). 

Agricultural research must include socioeconomic, gender, and ecological understanding. 
From farm to fork, food is a gendered commodity: women and men have different roles in production, 

processing, and retailing that expose them to different health risks and offer them different benefits 

(Kimani et al. 2007). Gender roles are also an important determinant of exposure to zoonotic disease, 

health-seeking behavior and ultimately health burden. Understanding the gender and social determinants 

of AAD is a prerequisite to developing more appropriate solutions. Similarly, understanding economic 

incentives, ecological relations, and policy determinants must inform epidemiological assessments and 

interventions for AAD. 

What agricultural research can contribute to improved human health. 
CGIAR centers have traditionally focused on accentuating the positives rather than eliminating the 

negatives of agriculture. This component offers an opportunity to direct existing research coalitions to 

new problems. It can also bring the CGIAR understanding of farming systems to the health community 

with potentially far-reaching benefits, as shown by a case study from Kenya. Driven by a combination of 

vested interests and genuine, although ill -founded, public health concern, a regulation required all milk to 

be pasteurized. CGIAR research showed that this imposed costs on milk traders and consumersð$33 

million annuallyðwithout creating health benefits, as consumers boil milk before consumption (Kaitibie 

et al. 2008). A coalition formed by ILRI was able to generate evidence and support advocacy for a new 

approach that is pro-poor and delivers superior food safety outcomes (Leksmono et al. 2006). Similarly, 

IFPRIôs recent research in Kenya and in Mali has found high levels of aflatoxin contamination in maize 

and groundnuts, respectively. Awareness of aflatoxins is low among small-scale producers, while testing 

of produce in local markets is almost nonexistent. Further research is underway to identify cost-effective 

                                                      
7 One Health has been defined as the collaborative effort of multiple disciplines to attain optimal health for people, animals, and 

our environment. Ecohealth is defined as systemic, participatory approaches to understanding and promoting health and well-

being in the context of social and ecological interactions. They have much in common and are increasingly aligned; both 

emphasize multidisciplinarity and the importance of agriculture and ecosystem-based interventions (Waltner-Toews 2009). 
8 Multidisciplinary is used here in the broad sense of involving several areas of research, policy, and practice. 
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and locally appropriate interventions and regulatory frameworks that inform both producers and 

consumers, and incentivize farmers to invest in producing crops safe for home consumption as well as 

local markets.  

The CGIAR has a solid track record in important areas of AAD (see Table 12). The program will 

initially build on these areas of expertise (especially food safety and zoonoses), by broadening health 

partnerships and increasing the relevance of research to the health community. Other important areas of 

AAD will be developed in the medium to long term. One Health/Ecohealth will provide both a framework 

and a bridge with the health community, crucial to the research-into-use pathway. 

Research subcomponents, priority diseases, and sequencing 
Development of a research agenda was guided by three principles: (1) the impact of the problem on 

human health and livelihoods; (2) the relevance of agriculture research to assessing and managing the 

problem; and (3) the track record, current engagement, and anticipated opportunities of CGIAR centers in 

addressing the problem (as set out in Table 11). On this basis we identify two initial-priority 

subcomponents, food safety and zoonoses, to be addressed immediately and with substantial investments. 

We combine, as a third subcomponent, some other health risks of agroecosystems that are either emerging 

areas for exploration or areas, which although important, have lower levels of CGIAR involvement 

(< $250,000 per annum); work in these areas will be exploratory or at smaller scale (medium priority). As 

further evidence emerges, some of these areas may become more important in the research agenda. 

Within the three subcomponents, we target for initial engagement a selective list of risks to human health, 

based on high potential for getting traction immediately and results within a five-year time frame.  

These components have subcomponents whose priority is given in Table 12: 

Å Food safety: fungal toxins (mycotoxins), biological hazards, plant toxins, chemical hazards 

Å Zoonoses: neglected zoonoses; emerging diseases 

Å Other health risks of agroecosystems: water-associated disease; occupational hazards; drug 

and chemical resistance; ecosystem services; climate change and disease; shaping 

agroecoystems for health outcomes 

6.3.2  Subcomponents of Component 3 

Subcomponent 1: Improving food safety (Initial priority) 
Food-borne diseases (FBD) have enormous impacts on health and livelihoods and are of great concern to 

consumers, producers, and policymakers. Risk analysis (assessing, managing, and communicating risk) 

brings a set of common concepts and tools to addressing FBD of different origins (plant, livestock, fish) 

and in different value chains, presenting an opportunity for creating synergy between centers. Science-

based measures to reduce exposure along the food chain are urgently required and must go hand-in-hand 

with appropriate policies, institutions, and incentives for adoption. The WHO Reference Group, assessing 

the burden and attribution of important FBD, provides an entry point for bringing CGIAR research on 

prevalence, impact, and management of FBD to the arena of global governance of food safety. 

Under this subcomponent, we identify three food safety health risks that can have significant 

implications for health, nutrition, and livelihoods in developing countries, and that are generally agreed to 

require agriculture or value-chain inputs for effective management. 

1. Initial priority: Mycotoxins are fungal toxins that contaminate staple foods, feeds, and animal 

source foods in most of the humid tropics; they cause acute poisoning as well as chronic 

disease. 

2. Initial priority: Biological hazards cause the great majority of food-borne disease and appear 

to be increasing in recent years; many are zoonotic (transmissible between man and animals) 

and many are also transmitted through water. 
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3. Medium priority: Plant toxins are natural substances in plants that can harm health; these 

include anti-nutritional factors in some legumes and cyanogenic glycosides in cassava. 

Chemical hazards from pesticide residues also harm human health and affect trade in 

agricultural products. 
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Table 12. Initial priority research areas and relevant CGIAR experience  

C
a

te
g
o

ry 

Priorities  Impact 

Role of 

agricultural 

research 

CG track record and opportunities Priority risks  Level of engagement 

F
o

o
d
 s

a
fe

ty 

Mycotoxins Medium health 

impactsï not in 

GBD 

Costs millions of 

dollars at national 

level  

 

Agricultural 

research key to 

mycotoxin 

management 

Å Extensive work on pre- and postharvest 

technologies to manage risk, including 

biocontrol (IITA, ICRISAT, CIMMYT); 

breeding for reduced toxin 

content/resistance to fungal infection 

(IITA, ICRISAT, CIMMYT); risk 

mapping and assessment; cost-

effectiveness of mitigation strategies 

(ICRISAT, IITA, IFPRI, ILRI); behavioral 

analysis to identify incentives for farmers 

to adopt aflatoxin mitigation measures 

(IFPRI). Opportunities to partner  with 

ongoing initiatives, including PACA and 

EMBRAPA.  

Aflatoxins in staple 

crops and other food 

 

 

 

Important area with 

substantial ongoing 

work: high initial 

priority  

 

Biological 

hazards  

Very high health 

impactsïmajor 

contributor to 

diarrheal illness in 

GBD 

Costs billions of 

dollars at national 

level 

Ag research key to 

management of food 

safety on farm and 

along value chain; 

other research 

important for 

household and 

medical 

management 

Å Risk assessment and management for milk 

and meat hazards along the value chain 

(ILRI, IFPRI); assessment and 

management of hazards in wastewater 

(IWMI, IFPRI, ILRI); pro-poor risk 

management through policy and 

organizational change (ILRI, IFPRI); 

certification and collective action to 

address food safety and consumer 

willingness to pay for safe food (ILRI, 

IFPRI). Opportunities to link with 

CRP3.7, CRP5, and WHO FERG group  

Animal source foods 

in five value chains 

in CRP3.7 

Wastewater (CRP5) 

Plant toxins 

Chemical 

hazards 

Health impacts less 

extensive 

(chemical hazards 

much less 

important than 

biological). Costs 

not fully assessed. 

Ag research key to 

reducing plant 

toxins and chemical 

hazards on farm 

Risk-management through plant breeding 

(ICARDA, IITA)  

Pesticides and other chemical hazards in 

food 

Cassava, legumes Focused area with some 

ongoing work: medium 

priority 

(continued)  
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Table 12. Initial priority research areas and relevant CGIAR experience (continued) 

 

Z
o

o
n
o

s
e
s
 &

 E
ID

 

Neglected 

zoonoses 

Highðcombined 

GBD and costs 

probably 

comparable with 

malaria or HIV 

Agricultural 

research key for 

management of 

disease in animal 

reservoirs 

Risk assessment, technology development 

for classical zoonoses including Taenia 

solium (ILRI) . Opportunities to link with 

WHO  

Taenia solium Important area with 

significant ongoing 

work: high initial 

priority  

 

Emerging 

disease  

High potentialð

HIV in GBD, costs 

millions of dollars 

per pandemic 

Agricultural 

research role in 

understanding 

emergence and 

managing at source 

Å Risk and economic assessment for avian 

flu and risk management (ILRI, IFPRI); 

assessment and technology development 

for Rift Valley Fever (RVF). 

Opportunities to link with climate 

change 

RVF 

H
e

a
lth

 ris
k
s
 in

 a
g

ro
e

c
o

s
y
s
te

m
s 

Water-

associated 

disease  

Occupational 

disease 

Resistance 

Ecosystem 

services and 

change 

Highðwater-

associated disease  

Agricultural 

research one of 

many research 

inputs into water-

associated disease; 

important role in 

drug resistance and 

ecosystem-related 

disease 

Å Systemwide program on malaria but 

overall less extensive in this area: 

agroecosystem-based vector control in 

lowland settings (IITA)  

Integrated pest management to improve 

pesticide use (CIP, crop centers) 

Assessment and management of drug 

resistance (ILRI); malaria vectors (IITA) 

Ecosystem services for health (ILRI); health 

in the context of climate change (IFPRI, 

ILRI).  

Scoping work 

Vector control  

Pesticide toxicity 

Resistance to 

agrochemicals 

Emerging area with 

some ongoing work: 

medium priority 

Notes: Bolded areas indicate priority research areas. For many AADs, the impact in terms of Global Burden of Disease (GBD) or economic losses has not been assessed; ratings reflect our current 

knowledge. 

  

C
a

te
g
o

ry 

Priorities  Impact*  

Role of 

agricultural 

research 

CG track record and opportunities Priority risks  Level of engagement 
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Subcomponent 2: Zoonotic diseases and diseases emerging from animals (Initial priority) 
The whole world bears the burden of diseases that originate in animals (such as HIV/AIDs and swine flu). 

The crucible for emergence of these diseasesðand thus the opportunity for improving prevention and 

early detectionðis often located in agroecosystems in poor countries that are either intensifying or 

degrading. Richer countries are motivated by self-interest to deal with the problems of emerging disease 

and pandemics at their source, as the examples of bird flu and hemorrhagic fevers demonstrate, often 

leveraging donor concern for pro-poor impacts. However, the risks and benefits from emerging disease 

control may be very different for rich and poor countries, as the anti-poor effects of bird flu control in 

some places has demonstrated (Roland-Holst, Epprecht, and Otte 2008). CGIAR research can help correct 

this imbalance of impacts.  

Alongside emerging disease is the problem of established zoonoses that are controlled elsewhere 

but that persist at high levels among the poorest and most neglected populations. These neglected 

zoonoses include the pig tapeworm (Taenia solium), zoonotic tuberculosis, and brucellosis. The CGIAR 

has a key role in bringing to the global arena its understanding of disease impacts on the poor. 

The successful control of zoonoses, whether tuberculosis in Ireland, rabies in continental Europe, 

or brucellosis in Canada, has always relied on interventions at animal level. For zoonoses of livestock, 

this means intervention along the farm-to-fork production pathway. The lesson from these experiences 

was largely forgotten until the wake-up call of bird flu. It is now generally accepted that control of 

zoonoses is best managed by multisectoral initiatives grounded in epidemiological studies, with an in-

depth understanding of the variables that influence disease emergence and transmission (Schelling et al. 

2007). Effective interventions must be grounded in the local context as well as in knowledge of disease 

transmission pathways; participatory methods have proved a powerful tool for engaging stakeholders and 

fostering positive change. 

Subcomponent 3: Other health risks in agroecosystems (Medium priority) 
In addition to food-borne disease and zoonoses, agriculture in ecosystems poses a number of risks to 

human health.  

Irrigation and dam construction expose millions to the vectors of malaria and other diseases. The 

reduction of health risks from exposure to water-associated disease vectors has to be carefully balanced 

with supporting the livelihoods of farmers. Improved and innovative agricultural and water management 

practices can help reduce crop contamination, farmer exposure, vector breeding, and vector resistance. 

Rural populations can be protected while reducing costs for the public health sector.  

Occupational health in agriculture and among the worldôs poor remains an area where more 

research is needed to understand the current situation and best practices, as well as variations in liability 

and insurance policies. CGIAR research on integrated pest management provides an entry point.   

Other issues at the intersection of human, animal, and environmental health include emerging 

resistance to chemicals used in agriculture, the effect of climate on diseases associated with agriculture, 

ecosystem-related health services, and shaping agriculture to attain health goals.  

Other health risks of agriculture are becoming increasingly important, and new areas are 

emerging where the CG has a comparative advantage based on systems understanding and biotechnology 

research. Given the need for an initial focus on a few lead areas, engagement in this research area will be 

initially exploratory and could expand in the medium term.  

6.3.3 Objective and Research Questions 

Objective 
The objective of this component is to enhance environmental sustainability, reduce poverty, increase food 

security, and contribute to the health of poor communities by assessing, preventing, and mitigating 

agriculture-associated health risks, through research for improved food and water safety, animal-based 

zoonoses control, and managing agroecosystems for better health. Much focus will be on poor and 
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marginal communities, but given the rapid changes in developing countries, Component 3 will also look 

at changing AAD risk and mitigation associated with intensification of agricultural production and longer 

and more complex food chains. This work will fit into the broader global challenge of infectious disease 

foresight studies (http://www.bis.gov.uk/foresight/our-work/projects/published-projects/infectious-

diseases/reports-and-publications).  

Research Themes 
The research questions address the technical issues of prioritization, innovation, technology development, 

and impact assessment, as well as methodological issues, using an approach that emphasizes 

understanding and evaluating novel partnerships and approaches. Questions will initially focus on the two 

initial priority subcomponents (1 and 2) focusing on food safety and zoonoses, as identified in Table 11 

and linked to the impact pathways in Figure 7. 

Å Prioritization and systems understanding. What are the critical AAD for the poor? Which 

AAD require or can benefit from international agricultural research? What is the social and 

policy context for developing One Health/multidisciplinary approaches that can assess and 

manage the CG-priority AAD? What is the evidence for impact? What is the specific impact 

on women, the poor, and other vulnerable groups? 

Å Risk and socioeconomic assessment. What are the health impacts of the diseases in the two 

priority subcomponents on the poor (absolute and relative to other problems)? What is the 

evidence that these AAD create other economic, livelihood, equity, and ecological burdens 

(multiple burdens)? How do sociocultural factors differentially expose men and women to 

risk? 

Å Innovation and risk-based management. What technological, organizational, and social 

innovations can improve the detection and assessment of the multiple burdens of CG-priority 

AAD? How can these be developed, tested, and adapted to improve eventual uptake? What 

new science-based diagnostics, technologies, breeds, biological control, animal vaccines, 

methodologies, and other innovations can improve the management of CG priority AAD 

(without reducing production and productivity)? How can these be developed, tested, and 

pre-adapted to improve eventual uptake? How can women, often the primary managers of 

family health and nutrition, have more access to innovations? What are the factors preventing 

poor producers and consumers, male and female, from adopting risk mitigation and 

innovations? What type of informational, behavioral, or institutional mechanisms would 

promote adoption of better management strategies? 
9
  

 

Researchable Hypothesis 
This research component will test the key hypothesis that international agricultural research can develop 

agriculture-based interventions that contribute to the prevention and control of AADs in ways that are 

acceptable, cost-effective, scalable, and sustainable. There is widespread recognition that human health 

depends on animal and environmental health and that management of complex health problems with an 

agricultural interface (such as food safety and emerging disease) requires inputs from multiple sectors and 

stakeholders. This CRP will evaluate how and what agriculture research can contribute. 

Impact Pathway, Outputs, and Outcomes  
We will assess the gender-disaggregated risks of AADs, particularly among the poorest producers and 

consumers; find and develop, jointly with the stakeholders, solutions and innovations to reduce these 

risks; understand and support appropriate institutions and incentives that will make these sustainable; 

                                                      
9 Throughout this component we stress that innovation includes not only new technologies but also new institutions, 

configurations, partnerships, policies, mind-sets, attitudes, behaviors, and practices; and that combinations of these are usually 

required to bring about pro-poor improvements in health. 
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assess the impact of interventions; and develop communications, advocacy, and influence strategies that 

will enable their uptake and use. 

Outputs 
Prioritization and systems understanding:   

Å Maps and rankings of AADs that identify important risks where CGIAR research can make a 

difference.  

Å Contribution to metrics and assessments of the multiple burdens of high-priority agriculture-

associated risks. 

Risk and socioeconomic assessment:  

Å New surveillance and diagnostic tools that allow for a better understanding of priority 

diseases.  

Å Assessments of health risks and economic, social, and ecological impacts of priority diseases, 

disaggregated by gender. 

Innovation and risk-based management:   

Å Development of novel technologies, methods, and strategies; evaluation of these as well as 

existing risk-management options in terms of disease burden reduction, cost, feasibility, 

gender and equity, and policy implications.  

Å Evaluations and impact assessments presented in conferences and documented in peer-

reviewed publications. 

Å Widespread adoption fostered through development programs and value chains.   

Cross-cutting:  

Å Advocacy meetings, briefs, website, and reports disseminating research findings.  

Outcomes 
These research outputs will be developed in collaboration with, and to meet the demands of, the two 

major categories of research users: public and civil society programs, charged with improving health and 

livelihoods; and the value-chain actors, faced with increasing demands for managing disease risks (see 

partnership discussion). This engagement provides a mechanism for linking research to use by including 

in the design discussions those who rely on evidence and research outputs to attain their own 

organizational goals. Outcomes will thus be at two levels:  

1. Research outcomesðchanging mind-sets and practice in development programs and value 

chains, through direct engagement and joint development of research outputs  

2. Development outcomesðchanging mind-sets and practice among the poor dependent on 

agriculture, achieved through development programs and value chains  

The research outputs will contribute to the following specific outcomes:  

Å Improved understanding of the gender-disaggregated risks and livelihood impacts of AADs 

by farmers and key stakeholders 

Å Increased understanding of the poverty, social, gender, and behavioral determinants of 

adoption of risk-mitigating measures among key stakeholders 

Å Change in awareness, assessment, and management of the risks of AAD attributable (partially 

or wholly) to CGIAR research 
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Å Wide use of new technologies for better assessing, diagnosing, preventing, and managing 

AAD, attributable to CGIAR research  

Å New One Health/multidisciplinary partnerships that multiply and scale up the results of 

CGIAR research, leading to better assessment and management of AAD 

As shown in Table 12, we distinguish between two initial priority subcomponents (1 and 2), 

where work is ongoing and substantive and major impacts are anticipated within 3 years, and a third 

component covering emerging or important areas where the CG has less current investment.  

Figure 7 shows the impact pathway for all subcomponents. There are three main strands of 

activities, summarized as prioritization, assessment, and management of risk; cross-cutting activities are 

capacity-building and risk communication. Prioritization involves understanding the system context and 

comparative risk assessment (risk ranking) to identify which risks to tackle first. This is linked to 

assessment of risk and identification of risk factors and control points. That in turn informs the 

development of cost-effective risk management methods with partners, including assessing their potential 

impact and promoting uptake. Appendix 8 presents a summary of existing and planned activities on the 

prevention and control of AAD. 

In practice, these strands will be sequenced iteratively and not linearly. For some hazards, risk 

assessment and management activities are ongoing; the question of their relative importance and 

prioritization would be dealt with as part of the development of metrics, prioritization, and decision 

support.  

This research will be conducted in partnership with the anticipated users of researchðthat is, 

development programs and value chainsðand will respond to their needs and concerns. In turn, they will 

bring to the research design an awareness of changes in knowledge, attitudes, and behavior of the poor 

who are afflicted by AAD or involved in its transmission. The ultimate impact is a useful and substantial 

reduction in the multiple burdens associated with AAD, a reduction that can be attributed to CGIAR 

research inputs. 
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Figure 7. From research to impact: Multiple pathways in a risk management context 

 

6.3.4 Principles 

The research will embody three underlying principles:  

1. multidisciplinarityðinvolving different disciplines, policymakers, and communities
 
 

2. participationðincluding communities and decisionmakers in research design, implementation, 

and evaluation 

3. gender equity and social and economic fairness 

Multiple disciplines bring multiple perspectives to understanding the epidemiology, prevention, 

and management of AAD, addressing the ecological, economic, social, and political subsystems that 

influence health (Lebel 2003). 

Cooperation and Collaboration 
Collaborative, comprehensive research strategies are a hallmark of the CGIAR approach (see Box 7). For 

food safety impacts (Subcomponent 1), critical actors will vary with the stage of value-chain 

development. CGIAR Centers already have experience and links with multiple actors along the food 

chain and in the enabling environmentðfor example, national research organizations, public- and private-

sector service providers, civil societies, NGOs, and policymakers. For many poor people, informal 

markets are developing, and the main actors involved are farmersô organizations and civil society. For 

them, the policy context is often disabling, and engagement with policymakers will be key to achieving 

shifts to more equitable and effective policy and regulation. As markets formalize, private-sector 

companies become more important. For AAD relating to animals (subcomponent 2), public health and 
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veterinary services are important actors. In all cases, actors will be engaged directly in each target system 

or country. In other areas (Subcomponent 3), partners for engagement will be intergovernmental agencies 

such as WHO, FAO, and OIE and their specific programs for food safety and disease control. The 

research will include technology, policy, and institutional work needed to achieve outcomes. In addition, 

cross-cutting policy and methodology research required for better cross-sectoral engagement and 

decisionmaking will be implemented in Component 4. 

Partners are key to our impact pathway, and we envisage a two-pronged partnership strategy 

consisting of strong collaborative relations with a small number of strategic partners (two to five), 

complemented by an outreach strategy of two-way communication with a broader range of relevant 

partners. For some activities, strong and long-standing partnerships already exist; for others, explorations 

and discussions will be held in the first six months to better understand and identify strategic and relevant 

partners. Key partners already identified include WHO FERG, WHO TDR, LIDC, Swiss Tropical and 

Public Health Institute (STPH), CSRS, and EMBRAPA. Mapping the partnership landscape will be an 

important initial activity. 

 

 

 

 

 

 

 

 

 

 

 

 

6.3.5 Methods 

The keystone of this component is agriculture research, bringing innovation to improve management of 

AAD and developing and testing technological, organizational, and social innovations. Epidemiology, 

with its focus on health in populations, has for long been the foundation on which public health decisions 

are developed, implemented, and evaluated (IOM 1988). Risk analysis is the gold-standard approach for 

addressing food safety as well as diseases of trade; it contributes to the conceptual framework of the 

impact pathway and will be a major research approach. Risk-based analytic approaches will need further 

development to better integrate considerations of participation and equity and to be a practical application 

for all levels of value-chain actors (Grace et al. 2008). Behavioral analysis will help identify information 

approaches and market access incentives for farmers to adopt mitigation measures. Addressing the 

complex problems of AAD from farm to fork will therefore require contributions from many disciplines, 

including economics, sociology, gender studies, and ecology. Similarly, the development, testing, and 

dissemination of risk assessment and management tools and strategies will require the contributions of 

biology, genetics, molecular epidemiology, bioinformatics, food technology, communications, extension, 

and other specialties. The interface of human health and agriculture is a meeting ground for many 

disciplines and approaches, as illustrated in Box 8 and in each subcomponent. 

6.3.6  Subcomponent 1: Improving Food Safety (initial priority) 

Food-borne disease is one of the most important health problems in developing countries. Under this 

subcomponent we address three critical areas of agriculture-associated health risks. 

1. Mycotoxins are fungal toxins that contaminate staple foods, animal feeds, and animal source 

foods in most of the humid tropics. 

Box 7. Existing collaboration efforts 

The Aflacontrol project brings together scientists and economists from IFPRI, ICRISAT, and 

CIMMYT with national research centers, universities, and nonprofit partners to conduct risk analysis of 

aflatoxins in groundnuts and maize, in Mali and Kenya, respectively. The research includes surveys of 

small-scale farmers to ascertain their willingness to pay for the biocontrol technology under development 

by IITA. Further collaborative work is planned with ILRI to link those results with their analysis of the 

maize cattle-feed value chain.  

The Systemwide Program on Integrated Pest Management is an initiative involving ten CGIAR 

Centers and two associated Centers, designed to develop innovative solutions to the contamination of 

foods, feeds, and the environment with pesticides and mycotoxins. 



 

74 

 

2. Biological hazards (including micro-organisms and parasites) cause the great majority of 

food-borne disease and appear to be increasing in recent years. Most arise from 

contamination of foods (mainly livestock or fish source) with human pathogens or from food-

borne zoonoses. 

3. Plant toxins are natural substances in plants that can harm health; these include anti-

nutritional factors in some legumes and cyanogenic glycosides in cassava. Chemical hazards 

from pesticide residues can also harm human health and affect trade in agricultural products.  

Rationale, Objectives, and Research Questions  

Mycotoxins: Rationale 

Mycotoxins are produced as secondary metabolites by several pathogenic and food spoilage fungi. They 

affect almost one-quarter of global food and feed (Dohlman 2004). They are found in a wide range of 

foods, including certain cereals, legumes, root crops, spices, tree nuts, and dry fruits; if animals eat 

contaminated feed, they may also be present in animal source foods. The highest-risk crops are maize, 

groundnuts, and cottonseed. Aflatoxins are one of the most potent natural toxins, and the most potent 

carcinogens known today among mycotoxins (IARC 1993). Other mycotoxins, including fumonisins, are 

also widespread in tropical areas. Most are less well researched and their impacts less well understood 

than aflatoxins.  

Mycotoxin contamination affects the long-term health of humans and animals. Chronic effects 

include growth retardation (Gong et al. 2004), immune suppression (Jiang et al. 2005), reproductive 

problems (Shuaib et al. 2010), and cancer. Consumption of high doses can result in acute illness and 

death: in 2004, more than 125 people died in Kenya. Mycotoxins also negatively affect nutritional status 

by interfering with protein-energy metabolism and by affecting the synthesis of vitamins A and D as well 

as zinc and selenium (Williams et al. 2004). However, more research is required to understand the 

interactions between vitamin A/iron/zinc deficiency, diarrhea, and mycotoxin exposureðconditions that 

frequently co-exist in children who lack access to adequate good food. Such an understanding will help in 

accurately mapping and measuring the mycotoxin health burden. Another important area for 

multidisciplinary research is the link between aflatoxins and stunting (Box 8). 

 

Mycotoxin contamination also affects the agricultural economy through loss of produce, lost 

access to markets, and management costs (Shane 1994). Mycotoxins are also toxic to livestock, lowering 

production and productivity. Commercial food and feed sectors, large institutional buyers such as the 

Box 8. Links of aflatoxins and stunting 

The affect of aflatoxin on retardation of growth and reduced productivity in livestock is well 

established (Williams et al. 2004; Hall and Wild 1994; Ubosi et al. 1985). However, the affect of 

aflatoxin on growth retardation and immune suppression among exposed human populations is less well 

established (Strosnider et al. 2006). The use of biomarkers that measure actual exposure to aflatoxin in 

the diet enable a direct impact assessment of aflatoxin risk mitigation strategies as well as on health. 

A number of studies in West Africa (Benin and Togo: Gong et al. 2004; Gong et al. 2002; Jolly et 

al. 2006) have demonstrated exceptionally high aflatoxin exposure among children using exposure 

biomarkers, showing a startling 2.5-fold increase in aflatoxin exposure among children at weaning when 

they are shifting from milk to solid foods. These studies show a significant association between 

aflatoxin exposure and stunting, although the mechanism remains unclear (Gong et al. 2004).  

Partnering the CG competencies on agricultural systems with researchers in health, nutrition, and 

demography will be highly synergistic, allowing for further evidence on health impacts that will play an 

important role in convincing policymakers as well as consumers and producers to invest in strategies 

and regulatory systems to reduce aflatoxin exposure. 
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World Food Programme, and national food reserve agencies therefore all require mycotoxin-safe maize, 

which often means the exclusion of small farmers from this market.  

Contribution of CGIAR. A number of strategies are currently being developed and evaluated to 

address the problem. These include pre- and postharvest measures as well as dietary strategies:  

Å Development of mycotoxin-tolerant cultivars (especially maize and groundnut) (Gardner et 

al. 1987; Brown et al. 1999; Holbrook et al. 2008; Menkir et al. 2008; Waliyar et al. 2003) 

Å Competitive exclusion technology for biological control (Cotty, Probst, and Jaime-Garcia 

2008; Atehnkeng et al. 2008) 

Å Dissemination of appropriate pre- and postharvest technologies that reduce the risk of 

food/feed contamination (Hell et al. 2008; Waliyar et al. 2008a), including low-cost, effective 

storage interventions 

Å Various food processing practices (Fandohan, Hell, and Marasas 2008) 

Å Development of simple diagnostic tools, including bio-markers, to raise an exposure alarm 

and indicate severity of contamination (Waliyar et al. 2008b) 

A combination of some of these cost-effective strategies can reduce mycotoxin burden in 

vulnerable populations. Earlier work by IITA and partners identified local maize processing practices that 

can reduce mycotoxin exposure (Cardwell and Henry 2004). Integration of public health (Strosnider et al. 

2006) and agricultural strategies (Menkir et al. 2008) is a promising strategy to reduce mycotoxin 

exposure in developing countries.  

Priority research area. Priority will be given to aflatoxins in staple crops grown by poor farmers 

in Sub-Saharan Africa for household consumption, sale, and other uses. The key research challenge is to 

determine how cost-effective, pro-poor, and appropriate risk management can be scaled out for wide-

reaching impacts. 

Biological hazards: Rationale  

Food-borne disease is one of the most important health problems in developing countries, responsible for 

4 billion annual episodes of gastrointestinal disease (UNEP 2010). As much as 70 percent of deaths 

among children under five are linked to biologically contaminated food and water (Unnevehr and 

Hirschorn 2000). In 2 to 3 percent of cases, severe and disabling long-term effects result, including joint 

disease, kidney failure, or cardiac, retinal, or neurological disorder (Lindsay 1997). These often 

permanent effects, although little noticed by policymakers, may well represent an even greater health and 

economic burden than the acute disease. Parasitic food-borne zoonoses (such as cysticercosis and 

echinococcosis), largely absent from rich countries, cause important losses in poor countriesðin the 

range of millions of DALYs and billions of dollars in medical costs, lost productivity, and losses to the 

livestock sector (Maudlin, Eisler, and Welburn 2009). 

In countries where detailed attribution data exists, the burden of food-borne disease is mostly due 

to pathogens (Thorns 2000), most of which are zoonotic in origin (Schlundt et al. 2004). Animal source 

food poses the greatest risk to human health (Adak et al. 2005; Lynch et al. 2006). In developing 

countries, much less is known about every aspect: causes of diarrhea, prevalence of food-borne diseases, 

high-risk foods, risk factors (including behavioral), or the cost and other impacts of illness (Kaferstein 

2003).   

As with other AAD, biological hazards in food can impose additional burdens on the agriculture 

and livestock sector and even the ecosystem itself. The economic impact in poor countries is largely 

unknown, but evidence from developed countries shows that costs can be very high. A US study 

estimates the total economic impact of food-borne illness at $152 billion annually (Scharff 2010), while 

work from ILRI indicates that beef-borne disease alone costs Nigeria more than $1 billion per year 

(Okike, Grace, and Hussni 2010). Food safety policies and regulation can also carry a high cost, in 
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excluding small-scale value-chain actors or shifting them to informal markets with higher risks and fewer 

gains (Kangôethe, Grace, and Randolph 2007). 

Innovative risk-reduction approaches are needed. The use of polluted irrigation water, for 

example, supports the livelihoods of between 20 and 50 million farmers and feeds up to one billion 

consumersðwhile creating a risk of disease when crops are eaten raw. In such instances, risk reduction 

and livelihood support have to be carefully balanced. Water pollutants can also impair the health of 

livestock and that of the consumers of animal products, within a complex system that includes links 

between water-borne and food-borne diseases.  

Contribution of CGIAR. A number of approaches and strategies are being used to assess and 

manage biological hazards:  

Å Assessment of risk posed by biological hazards in food, combining a number of methods 

ranging from participatory epidemiology to stochastic modelling (Grace et al. 2007) as well 

as research into the association between gender and food safety 

Å Surveys, contingent valuation, and behavioral observation to assess willingness to pay for 

food safety: studies across seven countries demonstrate a 5 to 15 percent premium for safety-

assured products (Jabbar, Baker, and Fadiga 2010) 

Å Training and certification of informal-sector milk traders, and evaluation of the resultant risk-

reduction and economic benefits (Kaitibie et al. 2008) 

Å Nontreatment interventions to reduce the risks of farming, trading, and consuming 

wastewater-irrigated vegetables 

Å Understanding the benefits of informal-sector food to livelihoods, and the effects of food 

safety policy both on consumer safety and on the livelihoods of those in informal food 

production 

Priority research area. The initial research focus will be animal source foods in seven of the 

eight high-potential smallholder value chains targeted by CRP3.7 (fish and pigs in Uganda, milk in 

Tanzania and India, pigs in Vietnam, sheep and goats in Ethiopia and Mali). The key research challenge 

will be to improve food safety while maintaining smallholder market access. 

Plant toxins and chemical hazards: Rationale  

Some common food crops are associated with plant toxins and anti-nutritional factors. Cassava contains 

cyanide; grass pea harbors ɓ-ODAP (ɓ-N-oxalyl-L-Ŭ, ɓ-diaminopropionic acid); faba bean contains 

tannin, vicine, and convicine; yams have alkaloids; and most of the food legume crops contain phytate 

and raffinose family oligosaccharides. These plant toxins and anti-nutritional factors reduce the nutritive 

value of food crops, and if taken in large quantity over a long period, cause serious health problems in 

humans and animals, while also lowering the bioavailability of dietary minerals and micronutrients (such 

as iron and zinc). Tens of thousands of people are affected by konzo and lathyrism, two toxico-nutritional 

neuro-degenerative diseases that persist exclusively among the poorest and most marginalized 

communities (Tshala-Katumbay and Spencer 2007). Similarly, overconsumption of grass pea in an 

unbalanced diet for a period of three to four months causes lathyrism in up to 6 percent of the population 

within its production zone (Spencer 1995). Favism is a medical condition caused by deficiency of the 

erythrocyte-located glucose-6-phosphate dehydrogenase (G6PD) that predisposes individuals to anemia 

as a result of consuming faba beans. The condition is most common in people who live around the 

Mediterranean, and it generally affects men more often than women. Similarly, presence of phytic acid in 

food legumes reduces the bioavailability of iron and zinc (Spear and Fehr 2007). 

These crops are grown over significant areas: cassava, 18.7 m.ha.; grass pea, 1.50 m.ha.; faba 

bean, 2.67 m.ha. In most areas, they are irreplaceable by other crops. Cassava and grass pea are adapted to 

adverse agroclimatic conditions such as drought and waterlogging, and to the nutrient-deficient soils 

http://www.wisegeek.com/what-are-fava-beans.htm
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which are frequent, widespread, and persistent in South Asia (SA) and Sub-Saharan Africa (SSA) (Kumar 

et al. 2010). 

Chemical hazards from pesticides and from other agricultural inputs can also contaminate food, 

harming human health and affecting trade in agricultural produce. 

Contribution of CGIAR: Over the past 25 years, in collaboration with NARS partners, CGIAR 

centers have developed safer grass pea and faba bean (ICARDA) as well as cassava (IITA). 

Å Centers are developing strategies that reflect particular challenges in SA and SSA, where the 

production of these crops is often dominated by marginal farmers, with women comprising 

much of the workforce. 

Å Pesticide-related health problems continues to be part of CIPôs newly created program on 

complex systems.  

Priority research area: The initial priority for plant toxin research will be the development and 

evaluation of low-toxin or toxin-free varieties of grass pea, cassava, and faba beans; multiplication of 

quality seeds, demonstration of improved agronomic practices; and training on food processing methods 

for poor farmers in South Asia and Sub-Saharan Africa. Work on chemical residues in food will be 

addressed through the integrated pest management research, which seeks to reduce the use of pesticides in 

order to meet objectives of improving occupational health and food safety, decreasing input costs, 

protecting the environment, and slowing the development of resistance.   

Objectives 
The objective of this component is to contribute to the assessment, prevention, and mitigation of the 

multiple burdens of food-borne disease in developing countries, through demand-driven, pro-poor 

research into agriculture, livestock, and agroecosystem research that builds on CGIARôs wealth of 

experience and expertise. 

Research Themes 
Throughout the three subcomponents, the same set of research questions will support learning and 

transformation, to contribute to the overall impact pathway: 

Å Prioritization and systems understanding: Which hazards are of greatest concern for the poor 

in developing countries (in terms of health, loss of income, and livelihoods)? What is the 

relative prevalence risk? How can agriculture research and One Health/multidisciplinary 

approaches add value to risk reduction? How can they address the issues of gender, equity, 

participation, and ecosystem impacts? What partnerships, coalitions, and engagement are 

needed to influence actors in development and those in markets to better support risk 

management? 

Å Risk and socioeconomic assessment: What is the epidemiology of transmission, exposure, and 

vulnerability? What are the social, gender, and environmental determinants of risk and 

disease impact? What are the impacts on agroecosystems? What are the risk pathways 

between hazard origin and human victim? What are the risk factors and control points for 

reducing each risk along the food chain from farm to fork? And how does this vary by 

ecological zone or size of producer? Finally, how can interventions at farm level and along 

the value chain protect consumers? 

Å Innovation and risk-based management: What has been learned about these hazards, and 

what are the key gaps? How is risk currently managed, and what surveillance is in place? Are 

there cost-effective methods to reduce the risk (to health, income, and livelihoods) without 

reducing productivity for small- and medium-scale producers? What new science-based 

diagnostics, technologies, breeds, biological control, animal vaccines, methodologies, and 

other innovations can improve the mitigation, surveillance, and management of risk? How 
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can these innovations and technologies be developed, tested, evaluated (for both economic 

and social benefits), scaled-up, and disseminated? How can policy alternatives and 

implications be effectively conveyed to decisionmakers? 

Impact Pathway of the Subcomponent  
The overall impact pathway follows the approach diagrammed in Figure 7: major activities include 

prioritization and system understanding; risk and socioeconomic assessment; and innovation and risk-

based management. At the same time, the focus on three specific health risks under this subcomponent 

allows for a more targeted approach. For each health risk, research results will shape technological and 

other innovations as well as information for dissemination. These innovations will be systematically 

assessed, and the results will be fed back into the development of increasingly appropriate solutions in an 

iterative manner. This feedback approach allows for more permanent and sustainable solutions, as well as 

increased adaptive capacity for longer-term development.  

The outcomes of the research will be methods, approaches, innovations, and models tested and 

available to scale out to other communities. The adoption of these approaches in the targeted communities 

and beyond will reduce the risks to human health from mycotoxins, biological hazards, and plant toxins, 

while safeguarding or enhancing agricultural production and productivity. This will contribute to the 

ultimate impacts of improved health, nutritional status, and rural livelihoods. 

Improving Food Safety: Activities, Outputs, and Outcomes 
Table 13 provides detail of the activities, outputs, and outcomes for this subcomponent. Refer to the key 

provided to identify the specific research area for each activity, output, and outcome. Appendix 9 gives an 

expanded version of this table at a higher level of detail. 
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Table 13. Activit ies, outputs, and outcomes for Subcomponent 1: Food safetyðHigh initial priorities  (by research theme) 

 Activities Outputs Outcomes 

P
ri
o

ri
ti
z
a
ti
o

n 

¶ Assess mycotoxin contamination in key crops across agroecological zones 

¶ Maize (Kenya) and groundnut (Nigeria) survey (IFPRI, CIMMYT, ICRISAT) 

¶ Maize survey across Tanzania and Kenya and dairy feed survey in high risk areas 

of Kenya (ILRI) 

 

¶ Conduct comparative risk assessment to prioritize food-borne disease 

¶ Food-borne disease in smallholder pig system in Uganda and Vietnam (ILRI) 

 

Conduct survey  of food-borne hazards along value chains 

Assess the multiple burdens of food-borne disease 

   

¶ Risk maps for mycotoxins in key crops 

¶ Risk maps for groundnut (Nigeria) and maize (Kenya) 

¶ Risk maps for dairy feed chain in Kenya 

¶ Value-chain maps for groundnut, maize, and sorghum   

 

    Dependent on activities not currently funded 

Metrics and assessments of multiple burdens of food-borne 

disease over producers and consumers 

Risk-targeting decision support tools 

  

¶ Risk maps for different food-borne disease used for 

risk targeting by government 

¶ Resource allocation better reflects risk and costs of 

food-borne disease 

¶ Assessment of the impacts over producers and 

consumers 

R
is

k
 &

 s
o

c
io
e
c
o
n

o
m

ic
 a

s
s
e
s
s
m

e
n

t
 

 

¶ Assess mycotoxins in soil, crops, and livestock 

¶ Analyze the impact of aflatoxin contamination on the livelihoods and health of 

people in Kenya (maize) and Mali (groundnuts) (IFPRI, CIMMYT, ICRISAT) 

¶ Establish mycotoxin diagnostic platform in Kenya (ILRI Improve understanding 

of human health impacts of mycotoxins 

¶ Develop and test biomarker studies (IFPRI) 

¶ Study relation stunting and mycotoxins in Kenya (IFPRI, ILRI) 

¶ Monitoring blood aflatoxin loads in Malawi (ICRISAT) 

 

¶ Conduct integrated health risk and economic assessments for food-borne disease 

¶ Smallholder pork in Vietnam and mycotoxins in dairy feed (ILRI) 

¶ Identify critical control points for food safety along value chains 

¶ Poultry slaughterhouses in Vietnam and Thailand (ILRI) 

 

Develop and test new detection methods for food-borne hazards 

Assess retention of toxins during processing 

Develop and test surveillance models for food-borne hazards and diseases 

 

 

¶ Evidence for policy influence 

¶ Mycotoxin detection improved 

¶ Estimate of mycotoxin exposure in selected human 

populations  

¶ Elucidation of link between mycotoxins and 

malnutrition in children  

 

 

 

    Dependent on activities not currently funded 

Novel rapid tests developed, tested, and shared 

Surveillance systems and prediction models  

Evidence to influence policy and practice 

¶ Evidence from integrated health and economic 

assessments influences policy and practice 

¶ Prediction models used by government agencies 

and national and international organizations  

¶ New cost-effective detection tools used routinely 

by actors along the value chain, including 

exporters  

¶ Better surveillance and reporting of food-borne 

disease 

 

   (continued) 
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Table 13. Activities, outputs, and outcomes for Subcomponent 1: Food safetyðHigh initial priorities (by research theme) (continued) 

 Activities Outputs Outcomes 

In
n
o
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o
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k-b
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n

t
 

¶ Biological control for mycotoxins: develop, test, and enable commercialization  

¶ Development and commercialization of biological control of aflatoxins in 5 

African countries (IITA) and Zambia (IITA and ICRISAT) 

¶ Develop and test control innovations for mycotoxin management 

¶ Identify cost-effective control measures to reduce exposure to aflatoxins (IFPRI, 

CIMMYT, ICRISAT) 

¶ Postharvest technology in Malawi and Tanzania (ICRISAT) 

 

¶ Market-based innovations for food safety in informal markets 

¶ Assess impact of training and certification of informal milk in India (ILRI) 

¶ Food safety as an opportunity for value addition in East Africa (ILRI) 

 

Evaluate, test, and disseminate low toxin strains of legumes and other  

Research institutional arrangements to improve adoption and cost-effectiveness  

Health, social, economic, and other impacts assessment 

 

¶ Biocontrol trialed in new countries 

¶ Bio-pesticide registration workshop with specific focus 

on the use of native beneficials for aflatoxin control 

 

    Dependent on activities not currently funded 

Simple, rapid technologies for food-borne hazard detection 

at field level and along value chains 

Alternative uses of contaminated products identified and 

promoted  

New country- or region-specific strains for biocontrol 

identified  

 

 

¶ Evidence shown to influence policy in a pro-poor 

direction 

¶ Widespread adoption of improved management in 

the target regions  

¶ Increased income from safer agricultural produce 

¶ New strains of atoxigenic fungae promoted and 

commercialized 

¶ 10% farmers in selected areas adopt recommended 

mycotoxin management 

¶ Mycotoxin reduced by 70% and exposure by 80% 

in selected areas  

 

 

C
a
p

a
c
it
y
 a

n
d
 

s
k
ill

s 

¶ Build capacity of NARS and graduate students 

¶ PhD students (3) in Kenya (ILRI) 

¶ Develop and test risk-communication strategies  

¶ Targeted dissemination to decision-makers, private sector, NGOs, research 

community, donors and others 

¶ Community-based capacity building 

¶ Policy advocacy platform 

¶ Publication of peer reviewed research articles, datasets, 

and learning materials 

¶ Shift in mind-sets toward pro-poor and risk-based 

food safety policy and practice 

¶ Behavioral changes of value-chain actors in high-

risk areas  

¶ Enhanced access for the poor to safe food 
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Methods for Food Safety 

Box 9 summarizes the various methodological approaches that will be drawn upon in implementing this 

component.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scientific research into new and innovative technologies and diagnostic tools builds on the 

strengths of the CG and partner NARs. A further crucial component of this CRP will be the up-scaling 

and adoption of these innovations by farmers and other actors along the value chain. This aspect will 

require other partnerships, with public, private, and nongovernmental service and information providers, 

as well as innovative research through iterative processes to adapt existing technologies so they are 

socially and politically as well as technically feasible and cost-effective. 

 Partnerships for Food Safety 

Mycotoxins 

ICRISAT, CIMMYT, IITA, ILRI, and IFPRI are the main centers involved in mycotoxin research. 

Established partners include advanced research institutes (ARIs), universities, EMBRAPA, and NARS. 

Box 9. Methodological approaches 

A multidisciplinary approach, combining scientific research with innovative participatory and socioeconomic research, is a key 

strength of this subcomponent as it is for the entire component. 

Epidemiology, with its focus on assessing health in populations and testing health solutions, is the foundation for understanding 

disease in populations and for informing, implementing, and evaluating public health decisions (IOM 1988). Risk analysis is the 

gold-standard approach for addressing food safety; effective implementation will require integrating participation approaches and 

equity considerations (Grace et al. 2008). A risk-based approach is more effective for mitigating health hazards in resource-poor 

countries, and it can also be a bridge joining food safety and livelihood concerns. Uptake of many risk-mitigation strategies in 

developing countries has been limited, and approaches need to be adapted to better meet stakeholder needs and improve adoption. 

ILRI is developing methods of Participatory Risk Assessment (PRA), helping to characterize risks associated with informally 

marketed food and suggesting new methods of risk management, based on indigenous risk-mitigation practices rather than external 

technology.  Similarly, IFPRI is developing a risk analysis approach that integrates an assessment of producersô willingness to 

adopt, and to pay for, low-cost mitigation technologies, based on their knowledge, attitudes, and perceptions of risk. On health 

risks related to wastewater irrigated food, IWMI and partners will apply innovative risk assessments such as QMRA and QCRA, 

as complements to existing epidemiological methods. 

Economic, sociological, gender, and ecological research bring essential perspectives and tools to address the complex problems 

of AAD; adoption will depend on effective communication, influence, and advocacy. Innovations in experimental behavioral 

economics can shed light on the effectiveness of risk communication strategies and other approaches for changing producer and 

consumer behavior, in the face of known hazards and reduced market access due to food safety problems; they can also guide 

policies for reducing information asymmetries. Economic and social assessments are essential for understanding the non-health 

impacts of disease. Moreover, assessments of cost benefit and cost-effectiveness must accompany impact effectiveness.  Gender 

roles are a major determinant of exposure to risk, health seeking behavior, and health burden. Moreover, women are often the 

custodians of family health and nutrition; as a result, gender research is needed to address the different health issues for women 

and men and ensure equitable health results. 

Innovation and technology: Agriculture research has a clear contribution to make in developing new technologies to better 

assess, manage, and communicate risk. At the heart of this component are the traditional strengths of the CGIAR, in laboratory and 

on-farm research: breeding for better disease control; and development of diagnostics, control, and prevention methods. 

Revolutions in genetics, molecular epidemiology, and bioinformatics will bring new tools to help solve the age-old problem of 

food-borne disease. New technologies applicable to informal markets (such as milk vessels with an antimicrobial coating) also 

offer promising solutions. Genomics, metagenomics, and bioinformatics can improve surveillance and pathogen tracking and 

provide insights into possible risk, transmission, and pathogenicity. 

To increase the likelihood that new technology is context-sensitive and will be adopted by stakeholders, it is essential to 

involve producers and consumers and other actors along the value chain in framing the research and setting priorities, as well as in 

risk assessment and evaluating improved technologies. The three principles of trans-disciplinarity, participation, and equity will 

underpin the methodological approaches. Likewise, a cost-effectiveness framework for innovative mitigation strategies is essential 

to ensure environmental sustainability and economic feasibility. 
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The component will facilitate linkages and synergies among partners to work together. The Bill and 

Melinda Gates Foundation has initiated a Partnership for Aflatoxin Control in Africa (PACA), bringing 

together many institutions, donors, and other stakeholders to reduce the aflatoxin burden in Africa. The 

partnership includes key regional actors in Africa, including COMESA and the AU, and is being 

promoted within the CAADP framework as a key issue in food security. The CG centers involved in 

aflatoxin-related research are playing a key role in shaping and informing this partnership and the 

priorities for research and action, together with African policymakers and research centers. 

Biological hazards 

ILRI, IWMI , and IFPRI are the three centers most active in this area. WHO, FAO, and OIE all have 

mandates for food safety. WHO currently has a Reference Group working on attribution and burden of 

FBD and are seeking collaborators (FERG) as well as a strong water, health, and sanitation program to 

which IWMI is closely linked. The World Bank has done some initial, largely qualitative work with the 

University of Guelph on cost of compliance to meet increased private standards. ARIs in Europe and 

America are involved in ongoing projects. 

Plant toxins and chemical hazards 

Over the past 25 years, in collaboration with NARS partners, ICARDA and IITA have developed safer 

grass pea and faba bean (ICARDA) as well as cassava (IITA). Partners are NARS in target countries and 

ARIs in Belgium, the United States, Spain, and China. Among development partners, NGOS, private 

sectors, and national seed agencies in South Asia and Sub-Saharan Africa will be involved for transferring 

technologies. For policy and knowledge partners, WHO, FAO, and IFAD will be partnered for awareness, 

risk assessment, and communication. The CGIAR Centers, in particular IITA, ICRISAT, CIP and IRRI, 

have worked over many years with NARS, other International Associations of Research of Cancer 

(IARCs), and the private sector on alternative technologies to harmful pesticides to reduce risks of 

residues on agricultural produce and occupational hazards. To better coordinate their work, in 1996, the 

CGIAR Centers have established the Systemwide Program on Integrated Pest Management.  

Examples of partnership arrangements for this component are presented in Table 14. 

 

Table 14.  Examples of partnership arrangements for food safety 

Research theme Enablers 

Development 

implementers Value chain Research CGIAR  

Mycotoxins WHO 

Codex 

alimentarius 

DFID 

Food regulators 

PACA 

MoA 

MoH 

Seed producers 

Food and feed 

industry 

EMBRAPA 

NARS 

ARIs 

 

ICRISAT 

CIMMYT  

IITA  

IFPRI 

ILRI  

Biological hazards WHO 

FAO 

OIE 

Codex 

alimentarius 

WB 

EU 

Food regulators 

WB 

MoA 

MoL 

MoH 

Food industry 

SSAFE 

NARS 

ARIs 

Developing 

country 

universities 

 

ILRI  

IWMI  

IFPRI 

Plant toxins WHO 

FAO 

IFAD 

Food regulators 

MoA 

MoH 

Food industry 

Seed industry 

NARS 

ARIs 

ICARDA 

IITA  

Chemical hazards WHO 

FAO 

Codex 

alimentarius 

Food regulators 

MoA 

MoH 

Pesticide 

industry 

NARS IITA  

ICRISAT 

CIP 

IRRI 
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6.3.7 Subcomponent 2: Zoonotic and Emerging Diseases (initial priority) 

Rationale, Objectives, and Research Questions 

Zoonoses are an important cause of sickness and death in poor countries  

Improving the health of the poor requires reducing the threat and burden of zoonoses (Perry and Grace 

2009), since in least-developed countries, zoonoses (and diseases recently emerged from animals) account 

for 25 percent of the Disability Adjusted Life Years (DALYs)ðmuch greater than the combined burden 

of malnutrition and food associated-toxins (WHO 2008b). Around 60 percent of all human diseases are 

zoonotic (Taylor, Latham, and Woolhouse 2001). Zoonoses are responsible for most of the burden of 

food-borne disease (Schlundt et al. 2004), and the majority (75 percent) of emerging diseases have 

jumped species from animal hosts. Of the 35 leading communicable causes of death, 15 are either 

zoonoses or have a zoonotic component (Ecker et al. 2005).    

Dollars as well as DALYS: The multiple burdens of zoonotic disease 

By definition, DALYs only measure the disutility to the individual of being ill. They do not capture 

medical costs of illness to the individual or society (including cost of medication and provision of 

healthcare infrastructure). Indirect costs include loss of production and productivity as the result of 

illness, as well as costs of averting hazards (for example, mosquito nets).  

Zoonoses have resulted in significant economic impacts. A study by Roth et al. (2003) shows 

that, reviewing both private and public costs of human illness and costs borne by the livestock sector, 

only 10 percent of the benefits of control accrued to the public sector. Diseases emerging from animals, 

while probably costing less than endemic zoonoses, often have more discrete effects: the severe acute 

respiratory syndrome (SARS) cost an estimated $50 billion, while a probable influenza pandemic could 

cost $2 trillion (World Bank 2008).  

Agriculture-based interventions are essential for the control of zoonoses 

The successful control of zoonoses, whether tuberculosis in Ireland, rabies in continental Europe, or 

brucellosis in Canada, has always relied on interventions at the animal levelðas well as, for zoonoses of 

livestock, intervention along the farm-to-fork production pathway. The lesson from these experiences was 

sometimes forgotten, until bird flu came as a wake-up call. Control of zoonoses is best managed by 

multisectoral initiatives grounded in epidemiological studies that identify the variables that influence 

disease emergence and transmission (Schelling et al. 2007). Effective interventions need to be 

contextually adapted to local conditions, on the basis of knowledge of disease transmission pathways. 

Objectives 

The objective is to contribute to the assessment, surveillance, control, and prevention of the multiple 

burdens of zoonoses, both actual and potential, through demand-driven, pro-poor research into 

agriculture, livestock, and agroecosystem research that builds on CGIAR experience and expertise. 

Research questions and approaches 

A. What are the priority zoonotic and emerging diseases that constrain pro-poor development? 

o What is the prevalence and burden of zoonotic and emerging disease? 

o What are the risk factors and control points? 

o What are the options for control? What are the likely risk-risk trade-offs, costs and 

benefits, and cost-effectiveness of control? 

B. How to better predict, plan for, and prevent diseases emerging from agroecosystems? 
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o How can surveillance, response, prevention, and preparedness systems be more 

effective, integrated, and sustainable? 

o Which response strategies can improve adoption of control strategies? 

C. How can agriculture-based interventions contribute to control of neglected zoonoses? 

o How to build and test multisectoral, integrated zoonoses control packages? 

o How to develop new technologies to meet current gaps in disease control? 

o How to promote uptake, adoption, and transforming knowledge into use? 

Impact Pathway of Subcomponent 2 
The impact pathway assumes that research will co-generate evidence, methods, and tools in collaboration 

with partners, who in turn will use the research outputs to improve policies, programs, and services for 

pro-poor management of zoonotic and emerging diseases. The major strands of activity follow the pattern 

previously set out (Figure 7). Major activities are prioritization (burden assessment and investment 

opportunities around neglected Zoonoses); assessment (pathogen detection platforms and surveillance); 

management (disease control tools, methods, delivery); and capacity-strengthening and policy 

engagement, as cross-cutting processes. The outcomes delivered will contribute to (1) better detection and 

surveillance of diseases, (2) better prevention and control of zoonoses through integrated and 

multisectoral approaches, and (3) more resilient ecosystems that reduce the risk of disease transmission 

and emergence. This will contribute to the ultimate impacts of better health, nutritional status, rural 

livelihoods, and ecosystem sustainability.
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Activities, Outputs, and Outcomes  

 

Table 15. Activities, outputs, and outcomes of Subcomponent 2 (by research theme)  

 Activities Outputs Outcomes 

P
ri
o

ri
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z
a
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u
n

d
e
rs

ta
n

d
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Å Review and rank multiple burdens and control options for zoonoses 

Å Mapping, examining, and anticipating future risks of vector-borne diseases 

in eastern Africa (ILRI) 

Å Integrated health and socioeconomic assessment of the multiple burdens of 

zoonoses in Kenya, Ghana, Sierra Leone, Zambia, and Zimbabwe (ILRI) 

Å Integrated health and economic assessment for control options for Rift Valley 

Fever in Kenya (ILRI) 

Å Identification of disease in systems and bio-banking samples in Kenya and 

Uganda (ILRI) 

Å Work with international organizations to complement and ground truth ongoing 

studies 

Å Identification and prioritization of 

zoonoses in systems  

Å Contributions to methodologies for 

better assessment of the multiple 

burdens of zoonoses and 

intervention opportunities 

Å Detailed assessment of multiple 

burdens of one or two known 

priority diseases (RVF) 

Å Greater awareness of health 

partners of the importance of 

zoonoses and need for agriculture-

based interventions 

Å Funding opportunities developed to 

support intervention opportunities 

R
is

k
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n
d
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o
c
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e
c
o
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o
m
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a
s
s
e
s
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n
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Å Understand epidemiology and risk of neglected zoonoses and emerging disease 

Å Assess risk factors for zoonoses transmission in western Kenya (ILRI) 

Å Understand drivers and crucibles of disease emergence 

Å Develop agent-based models to deliver quantitative estimates of RVF 

epidemiological dynamics (ILRI) 

Å Measuring and mapping drivers of emergence of zoonotic disease in Kenya 

(ILRI) 

Å Develop pathogen detection platforms and diagnostic tests 

Å Establish a genomics platform for high-throughput screening of samples 

from a wide varieties of hosts and vectors for the detection of known and new 

pathogens in Kenya (ILRI) 

Å Develop and test rapid tests for cysticercosis (ILRI) 

Å Surveillance and control options 

based on improved understanding 

of disease epidemiology and risk 

factors 

Å Diagnostics that take into account 

variants in circulation available 

Å Tools and guidelines used by 

national and regional partners 

Å Shift in mind-sets and policies 

toward ecohealth/one health 

approaches  

In
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Å Understand the role and effectiveness of current institutions and organizations to 

monitor and control zoonosis and emerging diseases 

Å Mapping, examining, and anticipating future risks of vector-borne diseases 

in eastern Africa (ILRI) 

Å Capacity strengthening and evidence generation for participatory 

epidemiology for better control of diseases in Africa (ILRI) 

Å Co-develop and test integrated zoonosis control for one or more priority diseases 

Å Integrated control of zoonoses and emerging infectious disease in 6 countries 

in SE Asia (ILRI) 

Å Develop policy tool box for emerging zoonoses in east, west, and southern 

Africa (ILRI) 

Å Understanding of the institutional 

barriers and bridges to better 

control of zoonoses and emerging 

disease  

Å Evidence, tools, and methods for 

integrated zoonosis control tried by 

development partners 

 

Å Institutional change in programs 

for zoonoses prevention and 

control  

Å Tools and guidelines being used by 

national and regional partners 

Å Shift in mind-sets and policies 

toward ecohealth/onehealth 

solutions 

Key: italics funded activities for 2012-2015 with place and lead center specified. 
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Methods 
An over-arching approach is One Health, a collaborative and multidisciplinary approach, that recognizes 

the interdependence of human animal and ecosystem health. The research approach will integrate 

Å epidemiology (risk analysis; risk factor studies; prevalence and incidence surveys; impact 

assessment; diseases modeling; participatory approaches)  

Å biotechnology (genomic and metagenomics; bioinformatics; development drugs, vaccines and 

diagnostics; transgenic; population genetics; manipulation of microbial genomes)  

Å economics (cost benefit and effectiveness analysis; value chain; behavioral economics) 

Å sociology (gender and social determinants of health; health-seeking behavior; innovation 

systems; uptake and adoption) 

Å environment (ecosystem health; one health/ecohealth; wildlife/livestock interface; natural 

resource management) 

Priority research area:  The initial priorities will be Rift Valley Fever as an exemplar of emerging 

infectious disease and cysticercosis as an exemplar of neglected zoonoses. 

Partnerships for Zoonotic and Emerging Diseases 
Zoonotic diseases is a complex area, and many actors and multiple partnerships will be needed around 

research, development, and policy enablement. Key research partners include CIRA, universities with 

veterinary, public health, and biomedical research (STPH, IGS, London-Royal Veterinary College 

[London-RVC], London School of Hygiene and Tropical Medicine [LSHTM], Oxford, Guelph, and 

others), International Ecohealth Society and Alliance for Ecosystem Health; and national agricultural 

research, public health, and bio-medical research institutes and universities. Development partners include 

international NGOs (the International Union for Conservation of Nature [IUCN], the World Wildlife 

Fund [WWF], and Oxfam); private-sector companies; public-private partnerships (FIND, GALVmed); 

national NGOs; and the private sector. Knowledge and policy partners include FAO, WHO (FERG), OIE, 

the United Nations Childrenôs Fund (UNICEF), regional organizations (such as the African Union 

Interafrican Bureau for Animal Resources [AU-IBAR], the Economic Community of West African States 

[ECOWAS], and WAHO); PROMED
10

; the Joint United Nations Program on HIV/AIDS (UNAIDS); 

national governments. 

Table 16 presents some examples of partnerships for zoonotic and emerging diseases. 

 

Table 16. Examples of partnerships for zoonotic and emerging diseases  

Enablers 

Development 

implementers Value chain Research CGIAR  

WHO 

OIE 

FAO 

AU-IBAR 

ECOWAS 

 

IAH 

Ecohealth Alliance 

ICUN 

WWF 

OXFAM 

 

FIND 

GALVmed 

NARS 

STPH 

IGS 

RVC 

LSHTM 

Oxford 

University 

Guelph 

University 

ICRISAT 

CIMMYT  

IITA  

IFPRI 

ILRI  

 

                                                      
10 PROMED is a global electronic reporting system for outbreaks of emerging infectious diseases and toxins. 
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6.3.8  Subcomponent 3: Other Health Risks in Agroecosystems 

Rationale, Objectives, and Research Questions 
Other important issues arise at the intersection of health and agriculture that are not high initial priorities: 

they are not currently a major focus of research investment (in terms of budget and personnel), and some 

are emerging issues that are newly being explored. Nevertheless, CGIAR Centers have ongoing research 

in these areas and have potential to expand, as further evidence and resources become available. Five such 

potentially significant areas are identified: 

1. Water-associated diseases 

2. Occupational health 

3. Resistance to pesticides, antibiotics, and other agricultural chemicals 

4. Agroecosystem provision of health services 

5. Links of aflatoxins and stunting 

In the development of this subcomponent and subcomponent 2, we will focus on health effects of broader 

agroecosystem change and the delivery of ecosystem services. We will develop collaborations with other 

CRPs (particularly CRP5 and 6) and other partners interested in the health risks of agro-ecosystem 

management and change. 

Water-associated diseases 

Contamination of irrigation water with domestic or industrial wastewater can introduce pathogens or 

chemicals that may affect farmers and enter the food chain. This important problem is considered along 

with Subcomponent 1 on Food Safety (Drechsel et al. 2010). A second major risk is water-related 

diseases: malaria kills 1.1 million people annually; others include schistosomiasis and emerging diseases 

such as cryptosporidiosis, giardiasis, and buruli ulcer (Erlanger et al. 2005; Keiser et al. 2005a; Steinmann 

et al. 2006; WHO 2007). These diseases may be fostered by poorly designed or managed irrigation and 

water storage systems (Boelee and Madsen 2006; Diuk-Wasser et al. 2006).  

Occupational health 

People in developing countries bear more than 80 percent of the global burden of occupational disease 

and injury, and the agricultural sector is one of the most hazardous (ILO 2000). Further, according to the 

International Labor Organization (ILO), the agricultural sector is one of the most hazardous to health 

worldwide (see also Loureiro 2009). Occupational hazards in agriculture range from simple conditions 

like heat exhaustion to complex diseases like respiratory disease, zoonotic disease, and poisoning from 

agrochemicals. It is estimated that 2 to 5 million people suffer acute poisonings related to pesticides 

annually, of whom 40,000 die every year; and there are 170,000 recorded fatal injuries in agriculture 

annually (Cole 2006). In spite of such striking numbers, occupational health in general, and in agriculture 

in particular, remains neglected in most developing countries because of competing social, economic, and 

political challenges (Nuwayhid 2004).  

Resistance to Pesticides, Antibiotics, and Other Agricultural Chemicals 

Excessive use of pesticides can also lead to resistance in medically important insects, such as mosquitos. 

Malaria in particular, can no longer be handled only through existing means, as mosquitoes have become 

resistant to agricultural insecticides (Diabate et al. 2002), while the parasite itself is increasingly resistant 

to antimalarial drugs. Hence the health sector has sought collaboration with professionals in the areas of 

water management and plant disease control (Townson et al. 2005). There is vast experience of relevant 

agricultural interventions that can help mitigate negative health impacts (Keiser et al. 2005b; McCartney 

et al. 2007). 

Using antibiotics (especially growth-promoters) in farmed animals has been shown to generate 

resistance to antimicrobials of human importance that can spread to humans, with the potential to cause 
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major harm. Resistance to other veterinary drugs, including insecticides, acaricides, and trypanocides, 

also has potential to affect human health. 

Agroecosystem health provision and shaping agriculture for better health outcomes 

Health risks are created by many activities whose primary aim is food production and that alter natural 

ecosystems. The most problematic practices involve wildlife, water management, land use, and animal 

husbandry: 

Å fragmentation of wildlife habitat, unsustainable harvesting of wildlife, and sale of wildlife in 

wet markets 

Å changes in the distribution and availability of surface waters, as through dam construction, 

irrigation, and stream diversion 

Å agricultural land-use changes, including proliferation of both livestock and crops and greater 

use of monocultures; uncontrolled urbanization and urban incursion into agricultural areas 

Å keeping animals in densely habited areas 

Å climate variability and change 

Å movement of people and animals, causing introduction of pathogens and pests 

Objectives 

The objective of this subcomponent is to assess emerging health risks related to agriculture that are 

currently less prominent or less studied, and to conduct and develop research to identify their multiple 

impacts and mitigate the multiple associated burdens, as appropriate.  

Research Questions 

The research questions include 

Å How does agriculture influence the epidemiology of known and emerging diseases? What is 

the risk contribution of agricultural management relative to other risk factors for the same 

disease? Where are interventions most cost-effective?  

Å Which disease-reducing management interventions are effective, cost-efficient (also in 

reducing public health expenditure), and most suitable for labor-intensive mixed farming 

systems and intensifying agricultural systems?  

Impact Pathway of Subcomponent 3 
Research in this subcomponent will focus on the agriculture-associated diseases for which innovative 

partnerships and approaches can have the highest impact. These will build on and expand long-standing 

collaborations (for example, the agricultural health platform and history of IWMI as a WHO 

Collaborative Center). These powerful partnerships have an advantage over individual organizations, both 

in applying innovative risk assessments and in contributing to Health Impact Assessments by developing 

practical recommendations for mitigation. Likewise, the partnerships draw on social marketing 

approaches to increase the adoption of risk-mitigation measures.  

The research outcomes of more efficient programs, reduced exposure to water-associated disease, 

and healthier environments will lead to improved health not only for farming communities but also for 

rural and urban consumers affected by agriculture associated disease. Improved health in turn will 

contribute to improved livelihoods and more sustainable ecosystems. 
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Activities, Outputs, and Outcomes  
As this subcomponent is designed as scoping work directed toward the longer term, the activities, outputs, 

and outcomes shown in Table 17 are merely indicative; they will be developed over time, as the program 

rolls out.  

Methods 
For water-associated disease and occupational health, there will be a strong emphasis on interdisciplinary 

and participatory Health Impact Assessments, complementary to existing epidemiological and biological 

methods. Participatory assessments are critical in developing practical recommendations for mitigation; in 

addition, innovative risk assessments such as Quantitative Microbial Risk Assessment (QMRA) and 

Quantitative Comparative Risk Assessment (QCRA) will be applied. Understanding drug resistance 

requires broad inputs from molecular epidemiology, modeling, ecology, and economics. Understanding 

agroecosystems will draw on ecosystem health and related disciplines.  
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Table 17. Activities, outputs, and outcomes for Subcomponent 3 (by research theme)
a
 

 ACTIVITIES  OUTPUT OUTCOME  
P

ri
o

ri
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z
a
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o
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 Å Determine relative contribution of agriculture to 

disease burden associated with health risks of 

concern (compared to other environmental 

factors)  

Å Improve risk prioritization and management by 

national partners 

 

Å Quantified relative risk posed by agriculture Å Increased knowledge of the role of agriculture 

factors in selected diseases 

Å Better understanding of the role of CG research 

in health issues related to agriculture 

Å Better targeted health strategies 

R
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Å Risk analysis for better managing diseases 

related to agroecosystems, including promoting 

appropriate levels of protection based on the 

multiple burdens of disease  

 

Å Methodology and results shared with 

implementors for development of guidelines   

Å Improved sectoral productivity analysis that 

integrates health burdens with health benefits of 

agricultural disease management 

Å After 3 years: Risks and benefits assessment of 

agricultural water management interventions 

evaluated under CRP5 

Å Risk assessments for specified health risks with 

agricultural drivers, carried out and used by 

decisionmakers and implementers 

 

In
n
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v
a
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t Å Development and scientific evaluation of 

agricultural water management options that 

reduce risks of agriculture-related diseases and 

enhance health benefits of agriculture 

 

Å Recommendations for cost-effective 

interventions to reduce  health risks  

Å Targeted uptake strategy to guide dissemination, 

initiated at project inception 

Å Scientifically evaluated options for increasing 

human health through better management of 

agricultural health risks 

Å Better collaboration between the public health 

and agricultural sectors; improved integrated 

disease control 

a
 Specific activities, outcomes, and impacts related to malaria are shown in Figure 8. 
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Figure 8. Research on agricultural practices and malaria risks 

 

Research on agricultural practices and malaria risks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Outcomes and impacts 

¶ Improve farmersô health and boost productivity 

¶ Create synergies betweeen environment, health, agriculture, and communities 

¶ Reduce use of pesticide through introduction of biological control  

¶ Create new market niche for safe agricultural products to support farmersô income 

¶ A sustainable approach to poverty reduction in target agricultural communities 

¶ Policies and decisionmakers from the ministries of agriculture, environment, and health 

sensitized on this holistic approach for reducing poverty through integrated activities, in 

Agriculture Productivity-Environmental Protection-Disease Control 

Source: IITA 2010.  

Key research areas for addressing malaria risks 

The experiences learned from ICIPEôs research provide key lessons on how the 

agricultural sector can help address health and vice versa. Malaria is a major 

public health problem among rice farming communities and needs attention in 

the following areas: 

Integrating malaria control interventions with development strategies. The 

guiding principle in this study is that interventions aimed at assisting 

communities should be participatory, integrated, and phased according to the 

technology to be used and local socioeconomic circumstances. A process for 

developing long-term solutions has been initiated to ensure sustainability of 

interventions, including related education and training for target communities 

and building the needed research and scientific capacity among the relevant 

communities.  

Rotational cultivation of rice and soybean as an agroecosystem strategy for 

enhancing household incomes and nutrition, while reducing malaria-vector 

breeding. Seasonal rotation of rice cultivation with a dryland crop could lead to 

opportunities for enhancing household incomes while directly contributing to 

reduction of malaria risk. Soybean is a leguminous plant (also classified under 

annual oil seed crops) that produces seed with high protein and oil content. The 

legume crop enhances soil fertility.  

Role of intermittent irrigation in promoting mosquito productivity and 

malaria burden in riceland ecosystems. Vector productivity is closely related to 

the water management regimen in irrigated agriculture. We seek to develop 

water management strategies that will reduce the window period for vector 

productivity while still enhancing rice production. 

Livestock keeping as a strategy for improved farmer income also serves as a 

sink for vector bites and malaria transmission in rice agrosystems. Livestock 

keeping, as a complement to rice cultivation, would improve human nutrition, 

health, and household incomes, while at the same time having a direct impact on 

malaria risk. The presence of livestock influences the feeding behavior of adult 

mosquitoes and has important implications for mosquito breeding habitat. 

 

Source: ICIPE 2010 (provided by IITA). 




































































































































































































































































