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 Aflatoxins:

 are naturally occurring mycotoxins produced by 
the fungi Aspergillus flavus and A. parasiticus. 

 grow on corn, peanuts ,wheat, beans and rice. 

 are a problem particularly in developing countries 
– warm and humid, tropical / drought conditions 
are ideal for growth and proliferation of fungi



 CDC estimates  more than 4.5 billion people in developing 
countries may be chronically exposed to aflatoxins in their 
diets. 

 Direct ingestion of high aflatoxin concentrations can be fatal.

 Chronic exposures may result in cancer, other liver diseases, 
abortion, immunosuppression, interference in micronutrient 
metabolism, and retarded growth. 

 Synergistic effects with Hepatitis B and C in inducing liver 
cancer.

 Acutely toxic to some livestock.  



 Exposure to aflatoxins is controlled in developed countries but less 
so in developing countries where chronic exposure in diets is 
extremely high.

 Major problem for maize and groundnut producers in Sub-Saharan 
Africa, who lack cost-effective ways to prevent contamination. 

 Due to health concerns of consumers in developed countries, 
aflatoxin impedes international market access for the poor. 

 Aflatoxin contamination has direct economic impacts on the 
livelihoods of smallholders and all stakeholders along the value 
chain  

 Application of post-harvest strategies in developing countries is 
difficult due to differences in food production systems, lack of 
resources, technology and infrastructure for optimal drying and 
storage practices.



 Although economic losses are known to be large, there is a dearth 
of systematic studies that empirically estimate these losses for all 
stakeholders along the value chain.

 Limited studies on the effects of aflatoxin on:
▪ the economic well-being in developing countries through adverse livestock 

health effects 
▪ the economic well-being in developing countries through adverse human 

health effects i.e. risk of liver cancer, current hepatitis B and hepatitis C 
prevalence.

▪ Missing trade from inability to participate in international markets and 
interception  and refusal of exports

 Limited studies on farmers’:
▪ knowledge, attitude, and perceptions for adoption of effective aflatoxin control 

and testing strategies
▪ willingness to pay to adopt effective control  and testing strategies



 No one has developed a consistent data base of aflatoxin 
prevalence 
 along the value chains that the poor are involved in 

 how available control methods could reduce such prevalence

 There is a need to conduct a risk analysis 
 to identify critical control points along the value chain 

 to understand how control measures reduce the probability of aflatoxin

An  analysis that integrated all these 
research areas would go far in shedding 
light in the design of efficient and 
effective  management and control 
programs for the poor involved in maize 
and groundnut value chains



To identify cost-effective mycotoxin 
risk-reduction strategies in order to 
assess their uptake and to suggest 

interventions that ensure high rates of  
adoption along value chains.



 Mali is among the major groundnut 
producers in West Africa, where groundnut 
accounts for about 40% of total household 
cash sales. 

 In Kenya, acute outbreaks associated with 
aflatoxin have lead to severe consequences. 
In 2004, 317 cases and 125 deaths were 
attributed to aflatoxin in locally grown maize.



1. Understanding the economic consequences of aflatoxin 
contamination on market access, livelihoods, health, and trade

2. Developing a database on aflatoxin prevalence and 
effectiveness of control strategies along value chains

3. Performing risk analysis to identify cost-effective control 
strategies for reducing aflatoxin risk

4. Investigating awareness, attitudes and perceptions of maize 
and groundnut value chain actors and their willingness to pay 
for adopting effective control and testing strategies

5. Advocacy of project findings



 Activity 1.1: Economic Consequences of Aflatoxin on Market 
Access and Livelihoods 

 Qualitative and quantitative models assessing the impacts of 
aflatoxin on market access and livelihoods;

 Activity 1.2: Economic Consequences Associated With Formal 
Trade Losses

 Economic model capturing the impact of aflatoxin in terms of 
missing trade

 Activity 1.3: Analysis of Economic Impact on Health

 Influence diagram, linking the various factors that contribute to 
adverse human health effects;

 Economic model estimating the expected economic loss from 
adverse health effects, with appropriate sensitivity analysis.



 Activity 2.1: Development of a database of aflatoxin 
prevalence and the effectiveness of control 
strategies
 A report summarizing existing data on prevalence of 

aflatoxin along maize and groundnut markets in the study 
countires;

 Technically-appraised season long data-set providing 
information of prevalence of aflatoxin as maize and 
groundnuts move throughout the value chain;

 Best-bet pre- and post harvest technologies identified;

 Critical points for intervention in aflatoxin reduction 
identified.



 Activity 3.1: Predictive modeling of high risk areas for 
aflatoxin
▪ Digital maps of areas that may have problems with aflatoxin. 
▪ A model of the risk factors that affect the distribution of 

aflatoxin.

 Activity 3.2: Risk analysis conducted along value chain 
▪ A predicative model based on a risk assessment of how the 

prevalence of aflatoxin varies as the product goes through the 
value chain. 

▪ Cost-benefit models of risk management options
▪ Cost-effective models which combines the output of the risk 

assessment with cost-benefit models to determine the risk 
trade-offs of control methods with costs of both risk 
management options as well as health outcomes



 Activity 4.1: Understanding value chain actors perceptions 

▪ Employ the market map tool to understand the rationale behind value chain 
actors’ decisions regarding aflatoxin control. 

▪ Carry out knowledge, attitude perceptions and practices survey with all the actors 
along the value network so as to know how to design, price and “market” these 
technologies to increase use

▪ Analyze the results of the survey and compare to the best practices to find out the 
gaps in knowledge in the current maize and groundnut management practices, 
due to which aflatoxin contamination may occur. 

 Activity 4.2: Stated preference/economic valuation surveys

▪ Implementation of stated preference surveys (e.g. choice experiment/conjoint 
utility and/or contingent valuation surveys) among the key stakeholders to 
estimate their WTP for various control strategies and testing technologies

▪ Econometric estimation of various stakeholders’ WTP for various control 
strategies and testing technologies

▪ Reports on the key stakeholders’ WTP for selected control strategies and testing 
technologies explaining  how best to price (or how much to subsidize) 



 Activity 5.1: Advocacy of project findings
▪ Inception meeting

▪ Briefs and advocacy material from finding of all objectives

▪ Quarterly reports to steering committee of progress

▪ Meetings with the key stakeholders explaining results 

▪ Publication of articles in the peer-reviewed journals

▪ Overview of lessons learned: uptake to policy and value chain 
recommendations





Objective 1: Economic consequences
 Health impact

 Felicia Wu (Univ of Pitt) and Clare Narrod (IFPRI)
 Livelihood impacts

 Quantitative work: Agnes Quisumbing and 
Marites Tiongco (IFPRI)

 Qualitative work: Jonathon Hellin (maize, 
CIMMYT) and Jupiter Ndjeunga,(groundnuts, 
ICRISAT)

 Trade impacts: Devesh Roy(IFPRI)

Objective 2: Disease risk and effectiveness of 
control strategies
 Groundnut (Farid Waliyar , ICRISAT)
 Maize (George Mahuku, CIMMYT)

Objective 3: Risk analysis
 Predictive risk maps based on preharvest 

prevalence 
 Judith Chamberlin and Penny Masuoka (USUHS)

 Risk assessment and CBA/CEA
 Clare Narrod (IFPRI) and Felicia Wu (Univ of Pitt)

Objective 4: Perceptions regarding adoption
 Perceptions of stakeholders regarding 

adoption of control strategies along value 
chains
 Jonathon Hellin (maize, CIMMYT) and Jupiter 

Ndjeunga (groundnuts, ICRISAT),
 Estimation of Willingness to pay 

 Ekin Birol and Maximo Torero (IFPRI)

Objective 5: Advocacy – Communicating the 
results
 Web site –Yorbol Yakhshilikov
 Advocacy – ACDI/Voca and NAR’s



 Donor:
 Bill and Melinda Gates Foundation

 Partners:
 International Food Policy Research Institute  - IFPRI (lead)
 International Center for the Improvement of Maize and Wheat-

CIMMYT
 International Crops Research Institute for the Semi-Arid Tropics  -

ICRISAT
 University of Pittsburgh
 Uniformed Services University of the Health Sciences –USUHS
 KARI-Kenya
 Institut d’Economie Rurale – Mali
 ACDI/VOCA – Kenya Maize Development Program
 The Eastern African Grain Council



 Open for others to join, avoid 
duplication

 Transparent, disclosure of 
interim findings

 Collaborative & trans-
disciplinary

 Iterative, ongoing adjustments

 Constructive peer review 

 End-user focused





 Laying the groundwork for coordinated 
policy action for aflatoxin control so as to 
improve market access for the poor in 
Africa.


