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T he economic losses associated with aflatoxin are estimated 
to be large; however, there is a dearth of systematic studies 

that empirically estimate a) economic losses (in terms of both 
health and income) for all stakeholders along the value chain, b) 
economic impact of interventions, and c) socio-economic factors 
affecting adoption.  While there have been a number of scientific 
studies regarding aflatoxin control options, there has not been 
subsequent large-scale adoption of risk reducing technologies, par-
ticularly in the developing countries.  Furthermore, there has not 
been systematic data collection regarding how the prevalence of 
aflatoxin changes as products move along the value chain.  

The Aflacontrol project focuses on smallholder production us-
ing a value chain approach: the maize value chain in Kenya and the 
groundnut value chain in Mali.  The value chain approach in this 
context is vital:  the risk of contamination and prevalence changes 
as products move along the value chain, as do strategies to miti-
gate that risk.  Furthermore, the incentives to mitigate risks may 
depend on the price premium that an individual actor receives for 
their role  in the value chain, as well as the perceived risk of con-
tamination further down the chain.  This brief describes results 
from the groundnut work in Mali. 

The project is structured around five objectives: 

• Objective 1: Economic impact of aflatoxin on stakeholders’ live-
lihoods 

• Objective 2: Aflatoxin prevalence along the value chain  
• Objective 3: Evaluation of risk mitigation strategies along the 

value chain 

• Objective 4: The impact of stakeholders’ knowledge and percep-
tions on the adoption of control strategies along the value chain, 
stakeholders’ willingness to pay for or adopt different control 
strategies, and consumer demand for labeled products 

• Objective 5: Communication of results and advocacy for aflatox-
in risk mitigation strategies 

PARTNERS 
This is a highly collaborative research effort.  Our main collabo-

rating partners are:  ICRISAT, CIMMYT, IER (Mali), KARI (Kenya), 
ACDI/VOCA (Kenya), University of Pittsburg, and Uniformed Ser-
vices University for the Health Sciences. 

OBJECTIVE 1: ECONOMIC IMPACT OF 
AFLATOXIN ON STAKEHOLDERS’ 
LIVELIHOODS 

Livelihoods Impact  
Groundnuts are the major livelihood activity for men and 

women in study areas; groundnut pod storage practices include 
separate mud-walled granaries (pods kept in bags, in sacks, or on 
the floor), a storage room inside the house, special containers kept 
in the bedroom (mostly small seed quantities), and collective stor-
age structures. In some cases, groundnut bags or sacks are laid on 
wooden pallets; some farmers treat their granaries with phostoxin 
or bio-insecticides  before storing the pods. Farmers reported fac-
ing insect problems, especially when granaries are not well treated.  
Insect attack and poor drying -> fungal contamination. 

The share of  total household income from groundnuts  is rela-
tively high (39% (in Kolokani) to 79% (in Kita)) in regions where 
most groundnut-producing households are market-oriented and 
income is generated by agriculture-related activities; returns to 
labor per ha is higher for regions where groundnuts are traded and 
considered more as a cash crop than as a staple.1 

Given that aflatoxins are not observable in the market and that 
price premiums for products uncontaminated with aflatoxins do 
not exist in Mali, we treated aflatoxin contamination as a negative 
externality in the production process. We estimated the costs im-
posed by aflatoxin contamination in terms of production costs for 
producers. Results indicate that aflatoxin contamination contrib-
utes to an inefficiency in production that would result in income 
losses between 9 to 11% on average.  

To estimate the possible impact of aflatoxin contamination on 
income and wealth for groundnut-producing households,2 we sim-
ulate two counterfactual scenarios.  One scenario assesses the im-
pact of aflatoxin contamination on small households   

                                                 
1 Data used in the analysis is based on household survey data collected in three 
groundnut-producing regions (Kayes, Kita, and Kolokani) using a stratified two-stage 
sampling design. 
2 Income is defined as total household income, which includes income from 
groundnuts, other grains, fruits and vegetables, cash crops and other crops, live-
stock, and both agricultural and non-agriculture labor. Wealth is an asset index that 
includes durable and non-durable assets including livestock. 
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(defined as those with land holdings of 8 ha and below) in high-risk 
areas and those in low-risk areas. The other scenario is looking at 
the impact of price shocks (i.e., 50% and 75% reduction in the mar-
ket price of groundnuts) on income and wealth of market-oriented 
farmers and net buyers.  

Results of the simulation showed that reductions in income 
and wealth from aflatoxin are higher for groundnut-producing 
households in high-risk areas (defined as those areas with aflatoxin 
levels >100ppb based on predicted aflatoxin levels using SAR mod-
el), and more so for smallholders; losses are doubled for those 
market-oriented households. For example, in a scenario where 
aflatoxin contamination causes a 75% reduction in price nation-
wide, income from groundnuts would significantly decrease by 33% 
on average. This translates to a 44% reduction in total household 
income on average, and a 46% reduction for smaller farmers. There 
is also a significant reduction (47%) in wealth. Given the magnitude 
of loss in total income and total wealth that small-scale groundnut-
producing households in high-risk areas may incur, these house-
holds should be the primary targets for prevention and mitigation 
measures. 

Spatial Auto Regression model to predict aflatoxin lev-
els in households where no data was collected 

Collecting information regarding aflatoxin is time-consuming, 
expensive, and burdensome for respondents. Hence predicting 
levels of aflatoxins using household survey data can be useful. 

We can use households’ characteristics and the level of afla-
toxin in farmers’ fields and storage units  surrounding each house-
hold to predict aflatoxin levels in each household.  

The presence of aflatoxin in the field cannot be predicted by 
the information regarding a household’s neighbors’ aflatoxin 
prevalence levels;  only the household’s characteristics are rele-
vant.3  In contrast, aflatoxin levels in storage are partly explained 
by information regarding a household’s neighbors. The relationship 
between predicted and real values is almost 1 to 1.  This implies 
spatial correlation in storage but not in field production for aflatox-
in levels, and the presence of externalities in control efforts for 
individual producers in storage. 

On average, the predicted prevalence levels of aflatoxins in 
storage structures were found to be higher in Koulokani and Kita 
(highest) compared to Kayes. These estimates were consistent with 
the actual prevalence levels taken from the storage units of a sub-
sample of households (270 of 1187 households), with the lowest 
prevalence levels observed in Kayes compared to Koulokani (high-
est) and Kita. 

Trade impact 
Early studies looking at economic losses due to tighter regula-

tions on mycotoxin contamination levels imposed by the EU pre-
dicted a huge economic impact and continue to be quoted (Wilson, 
Otsuki, Sewadeh 2001) with little reference to actual changes in 

                                                 
3 The household characteristics include farmer’s age, farmer’s educational level, 
head of household main occupation, number of individuals in the household, ethnic 
group to which the household belonged, and a wealth index. 

trade levels since the tightening of regulations a decade ago.  Pro-
ject analysis found that: 

• Aflatoxin regulations have a significant effect on relative bilat-
eral trade flows for groundnuts.  

• Actual contamination levels in many countries are far higher 
than the minimum levels allowed by Codex, and the actual levels 
of contamination need to be greatly reduced to meet EU or any 
other standards. It is possible that some of the trade losses that 
occurred in the 1970s were due to the initial adoption of aflatox-
in standards.  

• For developing countries with a high health burden from alfatox-
ins, it is important to reduce the level of aflatoxin to the risk 
deemed acceptable for domestic consumers.  In the process, 
trade and food industry development will be facilitated.   

OBJECTIVE 2: AFLATOXIN PREVALENCE 
ALONG THE VALUE CHAIN AND CURRENT 
STORAGE PRACTICES 

Aflatoxin Prevalence Along the Value Chain 
A total of 10,462 samples were analyzed, taken from farmers’ 

fields, farmers’ stores (monthly for five months), and markets be-
tween November 2009 (pre-harvest) and May 2010 and from pre-
harvest in November 2010 to post-harvest April 2011.  Aflatoxin 
content ranged from 0 to 3135 ppb with a mean of 164 ppb across 
all three study sites.  

In 2009-2010, the proportion of groundnut samples taken 
from farmers’ fields with aflatoxin levels greater than 20 ppb con-
stituted 33-59% across the three study areas (see Figures 1-3).  This 
increased to a maximum of 91% of samples from farmers’ stores in 
Kolokani compared to 39% in Kayes.  Thus the level of contamina-
tion varies across time and regions; these findings confirm that 
current storage practices such as use of gunny or plastic bags or 
single sacks, storage inside farmers’ houses, or storage in pods 
without bags in farmers’ granaries, are a significant factor in the 
risk of contamination. Use of double-layered bags for groundnut 
seed and pod storage and the use of improved granaries have sig-
nificantly reduced aflatoxin content by 90% and 68%, respectively. 

Monthly sampling of farmers’ granaries revealed that the afla-
toxin content of groundnuts continuously increased from Decem-
ber 2010 (after harvest) to April 2011 in the two regions. In Ko-
lokani and Kita, respective increases from 61.7 to 64.7%, and 67.8 
to 79% were recorded for a period of 5-6 months (see Figures 4-6). 
In the case of Kayes, there was a decrease in the occurrence of 
aflatoxin between December 2010 to April 201 from 80.5 and 
75.4%,  due mainly to fewer samples in the lower aflatoxin contam-
ination groups (<35 μg/kg) and decreasing samples for the contam-
ination group 101-500 μg/kg during the first year storage period. 
Consequently there was a positive linear relationship between afla-
toxin contamination levels and the number of months that grains 
were stored in farmers’ granaries for the three districts surveyed 
(R2 ≥ 0.92 in 2011). Our observations showed that these increases 
were due to poor storage facilities, pest damage, inappropriate 
cultural practices, and lack of knowledge of proper storage meth-
ods.
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FIGURE 2. DISTRIBUTION OF AFLATOXIN LEVELS IN FARMERS’ GROUNDNUT SAMPLES AT HARVEST IN KITA  

FIGURE 3. DISTRIBUTION OF AFLATOXIN LEVELS IN FARMERS’ GROUNDNUT SAMPLES AT HARVEST IN KAYES 

2009 2010 

2010 2009 

2009 2010 

FIGURE 1. DISTRIBUTION OF AFLATOXIN LEVELS IN FARMERS’ GROUNDNUT SAMPLES AT HARVEST IN KOLOKANI 
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FIGURE 4.  AFLATOXIN LEVELS OF GROUNDNUTS IN FARMERS’ GRANARIES IN KOLOKANI  

FIGURE 5.  AFLATOXIN LEVELS OF GROUNDNUTS IN FARMERS’ GRANARIES IN KITA 

FIGURE 6.  AFLATOXIN LEVELS OF GROUNDNUTS IN FARMERS’ GRANARIES IN KAYES 

2010 2011 

2010 2011 

2010 2011 
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Analysis of >2500 groundnut samples collected at regular in-
tervals from traders, processors, wholesalers, and retail markets 
revealed no exception in the prevalence of unacceptably high lev-
els of aflatoxins, including markets in Bamako; levels were also 
similarly highly variable across time. For example, samples collect-
ed from small and big retailers in Kolokani have maximum values of 
1048 ppb and 1596 ppb in 2010 and 1614 ppb and 1233 ppb in 
2011, respectively (Figures 7-12). Furthermore, groundnut “paste”

showed an extremely high level (1746 ppb and 3135 ppb in 2010 
and 2011, respectively) of aflatoxin in a majority of the samples. 
This confirms farmers’ observations that groundnuts of poor quali-
ty are set aside for making paste after sorting good kernels for 
markets, leading to high aflatoxin concentrations in this processed 
product that is commonly used and marketed as an important 
source of protein.  

 

 

FIGURE 7.  AFLATOXIN LEVEL IN SAMPLES FROM 3 MARKETS OF KOLOKANI 
 

 

FIGURE 8. AFLATOXIN LEVELS IN SEED AND PASTE SAMPLES FROM 4 MARKETS OF BAMAKO 
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FIGURE 9. AFLATOXINS CONTAMINATION LEVELS IN SEEDS AND PASTE SAMPLES OF 3 MARKETS IN KAYES 
 

 

FIGURE 10. AFLATOXIN CONTAMINATION IN SEED AND PASTE SAMPLES OF 3 MARKETS IN KITA 
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FIGURE 11. AFLATOXINS LEVELS IN WHOLESALERS SAMPLES IN KOLOKANI AND BAMAKO 
Note: Visualization provided by Philip Gautier 

 
 
 
 
 
 
 
 
 
 
 

FIGURE 12. AFLATOXIN CONTAMINATION LEVELS IN SEED AND PASTE SAMPLES OF 5 PROCESSORS OF KOLOKANI 
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OBJECTIVE 3: EVALUATION OF RISK 
MANAGEMENT OPTIONS 

With this prevalence data, the project conducted three sets of 
modeling exercises: 1) predictive risk maps, 2) a baseline risk as-
sessment with actual prevalence data, and 3) an evaluation of risk 
management options.   

Predictive Risk Maps 
An ecological niche model, which estimates the actual or po-

tential distribution of a species based on environmental layers to 
estimate the probability of potential distribution, has been devel-
oped to create predictive risk maps using prevalence data, as well 
as various climatic and ecological data available for Mali.   

Because the sampling was done in fairly small areas, the initial 
ecological niche model output maps of the pre-harvest data show 
clustering and very high predicted probabilities of aflatoxin preva-
lence in the sampled areas. To overcome the issue of clustered 
distribution, all data with aflatoxin levels greater than 10ppb, both 
pre-harvest and post-harvest, were used, and the regularization 
multiplier was increased from a default of 1 to 10 to smooth out 
the model so that higher probabilities occur in areas other than the 
sampled region. 4 The resulting map spread out the probabilities 
rather than clustering around the sample sites (Figure 13). The yel-
low areas identified in the map show where prevalence is predict-
ed to be highest.   

Sensitivity analyses indicate that among the environmental 
conditions (temperature, elevation, and rainfall), precipitation is 
most important in predicting aflatoxin  levels in groundnuts. 

Additional data needs to be collected over multiple years to 
verify patterns of high aflatoxin levels in certain farms in Mali. It 
could be that some variables, such as farming practices or soil tex-
ture, is influencing these consistently high levels of aflatoxin. 

                                                 
4 “The “regularization multiplier” parameter on the settings panel affects how fo-
cused or closely-fitted the output distribution is. A smaller value than the default of 
1.0 will result in a more localized output distribution that is a closer fit to the given 
presence records, but can result in fitting so close to the training data that the mod-
el doesn’t generalize well to independent test data (Philips et al. 2006). 

 

FIGURE 13. PREDICTED PROBABILITY OF PRESENCE OF 
AFLATOXIN IN GROUND NUTS IN MALI FROM THE 
ECOLOGICAL NICHE MODEL USING THE ORIGINAL 2009 
DATA 
Note: Model was built using 64 presence records, 21 testing points (purple dots) 
and a regularization number of 10. 

 
Although the collected samples appeared to be inadequate for 

producing strong ecological niche models, the samples were very 
good for examining year-to-year data (see Figure 14). Two trends 
emerged in the data.  First, aflatoxin levels were generally higher in 
2009.  There is also a trend of aflatoxin remaining high in some 
fields from 2009 to 2010.  The overall decrease in aflatoxin levels in 
2010 suggests an association with weather from year to year.  The 
tendency for some fields to retain high aflatoxin levels from year to 
year suggests a more local controlling factor such as soil texture, 
crop rotation, or other farming methods.  
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FIGURE14. AFLATOXIN LEVELS IN 2009 AND 2010 FOR 3 DISTRICTS IN MALI 
 

Risk assessment 
A baseline risk assessment model was developed, starting with 

initial soil concentration levels; the change in aflatoxin concentra-
tions due to the environmental and operational characteristics of 
each farm is simulated using a probabilistic framework to quantita-
tively address the uncertainty and variability surrounding risk-
increasing and risk-decreasing events. At pre-harvest and post-
harvest, each step either increases or decreases the aflatoxin load 
of groundnuts by an amount drawn from a probability distribution; 
each distribution represents either the range of contamination or 
the range of effectiveness of the operation applied to reduce afla-
toxin loads.  

Cost effectiveness analysis 
Currently most control strategies to reduce aflatoxin risk are 

only in practice in the developed world, are implemented with sub-
sidies in the developing world, or are part of an experimental situa-
tion in the developing world.  

As the effectiveness of the measures discussed in practice un-
der developing country conditions is not well understood, a 2-stage 
Delphi expert elicitation of exports reported minimum, maximum, 
and most likely values for each measure’s efficacy via email. A pan-
el of experts  provided guidance on the potential effectiveness of 
selected control measures in reducing aflatoxin prevalence in 
groundnuts for the following risk reduction measures: improved 
granaries, implementation of a post-harvest intervention packages, 
improved seeds, and canvas tarps.   

We use the mean effectiveness that the experts report, and 
the variance for each measure is assigned a value that roughly cor-
responds to the confidence in the mean value consensus of the 
expert panel to assess the cost-effectiveness of combinations of 
aflatoxin control options in a Monte Carlo analysis. The control 
measures are characterized by a mean level of effectiveness, the 
variation around the mean level, and an annualized implementa-
tion cost per household, normalized to a 40 kg bag of groundnuts. 
The modeled effectiveness of each control measure for each pro-
ducer was drawn from a beta distribution with the mean and vari-
ance given in Table 1. 
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TABLE 1. COSTS AND EFFECTIVENESS OF VARIOUS CONTAMINATION-REDUCING TECHNOLOGIES 

 
 
 
Technologies in Surveys 

 
 
 

Effectiveness 

 
 
 

Std 
(%) 

 
Duration of 
effectiveness 

(years) 

 
 

Starting bid 
(CFCA)/cost 

 
Capacity 

(40 kg 
bags) * 

Cost 
per 
bag 

Annualized 
cost per 40kg 

bag 

Improved groundnut seed  
60% 

 
13 

 
1 

 
1000 

 
4.1 245.1 257.4 

Canvas/tarpaulin 50% 10 3 6500 9.0 722.2 265.2 

Postharvest intervention package (ed-
ucation, hand sorting, drying on natu-
ral fiber mats, storing off ground on 
wooden pallets, insecticide) 

69%1 

 
 
 
 

8 

3 

24,976** 
(50 US$)1 

 

 

 

25.0 

999.1 
 
 
 
 

230.8 
 
 
 
 

Improved granary 55% 9 20 45,000.0 50 900.0 72.2 
1Prices and effectiveness of the postharvest intervention which was notused in our survey  comes from  Turner et al (2005); price of groundnut comes from Brandyopadhyay 
(2009) pers communcitiation. 
*1 hectare worth converted to number of 40 kg bags with sample median yields = 653.47 kg/ha 
**Bandyopadhyay, 2011, personal communication suggested trying 1, 2, and 3 years of efficacy for biocontrol as they are still doing experiments 
 
 

For each household, a final concentration level is computed by 
applying the realized reduction of each control measure employed 
to the initial concentration. Figure 15 shows the cost-effectiveness 
for the study population, measured in terms of the percentage of 
households with aflatoxin levels below a threshold of 10 ppb.  Cost 
is expressed as cost of control per 40 kg bag of groundnuts and 
effectiveness is measured as the percentage of households with a 
final aflatoxin concentration less than 10 ppb.  

Since the goal of aflatoxin control is to reduce measured con-
centrations to an acceptable level, the fraction of households that 
fall below the threshold is an appropriate indicator of effective-
ness. The curve shows the efficient frontier of the set of 32 control 
option combinations; that is, the combinations that have the best 
performance at a given cost. There are 11 non-dominated combi-
nations that define the frontier. Figure 15 exhibits diminishing 
marginal returns; an additional unit of cost provides a smaller in-
crease in “contamination-free” households than at lower cost. The 
four numbered boxes in Figure 15 identify four non-dominated 
control packages. 

Table 2 shows the set of control options that make up each 
point. The table shows that there is a natural order to the value of 
each option to overall risk reduction and shows the benefit of em-
ploying multiple control options.  

TABLE 2: SELECTED NON-DOMINATED SETS OF CONTROL 
OPTIONS 

 
 
Point 

Improved 
granary 

Postharvest 
intervention 

package 

Improved 
seed 

Canvas 
Tarp 

1 X    
2 X X   
3 X X X  
4 X X X X 
5 X X X  

 

The shape of the cost-effectiveness curve shown in  Figure 15 
is dependent on the distribution of initial aflatoxin levels. If the 
aflatoxin contamination were worse, expressed as a higher mean 
value, the curve would be shifted down to reflect the fact that for a 
given cost, fewer households would achieve the target threshold 
since the baseline concentrations were higher. To illustrate the 
effect of a change in the distribution, two cases are considered. For 
the first case, the initial aflatoxin level is multiplied by 3 for each 
household. For the second case, a constant value of 120 ppb is 
added to the concentration for each household. Each of the two 
cases has the same mean value (180 ppb), but the first case has a 
much wider distribution than the second case - more extremely 
high values and more very low values. The second case might cor-
respond to an epidemic situation where all producers in a given 
area are highly contaminated. Figure 16 (the baseline cost-
effectiveness curve is shown again for reference) shows that in the 
epidemic situation, there is not much benefit to low levels of con-
trol, whereas for higher levels of control, the benefits appear to be 
somewhat similar independent of the distribution of aflatoxin con-
tamination. 

These results have to be taken with caution because the costs 
for the technologies evaluated here were very low and did not ac-
count for the health risks associated with aflatoxin contamination.  
If farmers knew the health risks, they may be willing to adopt such 
technologies/methods to reduce the risk of aflatoxin.  Efforts 
should be made to get households to effectively adopt low-cost 
technologies before any additional control strategy is introduced.



 

11 
 

 

 

FIGURE 15. COST-EFFECTIVENESS OF AFLATOXIN CONTROL IN MALI FOR REPRESENTATIVE PRODUCER POPULATION 
 

 

FIGURE 16. COST-EFFECTIVENESS SENSITIVITY TO DISTRIBUTION OF INITIAL CONCENTRATION 
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OBJECTIVE 4: THE IMPACT OF KNOWLEDGE 
AND PERCEPTIONS OF STAKEHOLDERS ON 
THE ADOPTION OF CONTROL STRATEGIES 
ALONG VALUE CHAINS, WILLINGNESS TO 
PAY/ADOPT DIFFERENT CONTROL 
STRATEGIES, AND CONSUMER DEMAND FOR 
LABELED PRODUCTS 

Currently, there are increasing efforts being directed toward 
identifying effective ways to reduce the level of aflatoxin to which 
farmers are exposed.  However, finding a solution does not mean it 
will be adopted. The Aflacontrol project investigated  the factors 
affecting producers’ and traders’  adoption of risk reduction strate-
gies, and the potential value that consumers may place on ground-
nuts labelled aflatoxin-free. 

Knowledge, Attitude, Perception, and Practic-
es Analysis  

Key findings from focus group work show that knowledge re-
garding aflatoxin was generally poor and inadequate. For example, 
while farmers and traders close to the roads had heard of aflatoxin 
from extension officers, those farther from roads and in remote 
areas had no knowledge of aflatoxin. Farmers generally did not 
consume moldy groundnuts, as they tasted bad, and would instead 
use these nuts for making soap. There are, however, instances in 
which farmers mix moldy groundnuts with good ones and grind 
them into paste. 

Indices of knowledge, actions, and perceptions were con-
structed based on questions related to knowledge, attitude, and 
perceptions about aflatoxin risk and practices that mitigate that 
risk.5 These KAP indices were used to investigate the structural 
relationships between KAP indices and individual and household 
socio-demographic variables such as education level, age, income, 
land cultivated or owned, and how these variables influence 
knowledge, attitudes, and perceptions that lead to risk mitigating 
actions.  

Key findings from the structural model analysis show: 

• Female decision-makers have lower pre-storage KAP, i.e., prac-
tices like sorting and discarding bad groundnuts after drying and 
before storing them. Education efforts, therefore, need to be 
improved to engage women more directly in understanding and 
reducing the risks of aflatoxin contamination in groundnuts prior 
to storage.  

                                                 
5 These KAP indices include 1) knowledge of grain  attributes associated aflatoxin 
risks (grain KAP); 2) knowledge of attributes associated with moulds/aflatoxin safe 
for consumption (knowledge KAP); 3) knowledge of causes of mold growth (mois-
ture KAP); 4) knowledge of aftatoxin contamination caused by pest damage (pest 
KAP); 5) attitude towards high level of aflatoxin contamination; 6) perception afla-
toxin risk spread or transmission (reaction KAP) ; 7) actions to minimize aflatoxin 
risk mitigation using storage facility (container KAP); 8) knowledge on pre- storage 
practices - sorting, discard bad groundnuts (pre-storage KAP).   

• Market-oriented groundnut-producing households (defined as 
those producers selling more than 25% of their own production) 
are more likely to take actions to ensure they have a better crop. 
Furthermore, these types of households pay less attention to 
pre-harvest actions to prevent aflatoxin or kounayabana (local 
term for aflatoxin), but they have higher knowledge of the caus-
es of mold growth and take more actions to mitigate risks of af-
latoxin by using storage facilities. Educational campaign efforts 
need to focus on ways to alter the behavior of those farmers 
who are not marketing groundnuts and are instead using them 
for self-consumption in the home.   

• Households that engage in non-agricultural jobs as a primary 
occupation have a higher concern about the risks of aflatoxin in 
purchased food, given that being employed in the non-
agriculture sector implies more education and access to infor-
mation.   

• Ownership of land (as a proxy for income and assets) had a sig-
nificant positive effect on knowledge regarding the role of pests, 
reactions to extension officers or public health offices regarding 
a potential risk in the village, and perceptions of risk from 
groundnut. This means that those who are wealthier have more 
access to information.  

Consumer Willingness to Pay for Reduced Af-
latoxin 

While new methods to reduce aflatoxin levels, as well as 
cheaper testing methods, are under development, consumers’ will-
ingness to pay for reduced aflatoxin levels is not known.  A survey 
with an experimental auction was therefore conducted with rural 
consumers in major groundnut production regions in Mali. Key 
findings from the analysis include: 

• Consumers expressed a distinct willingness to pay a premium for 
groundnuts that were tested for aflatoxins and labeled aflatoxin-
free, and showed a high discount for groundnuts that are clearly 
contaminated.  

• In all cycles, respondents pay at least 53% less for contaminated 
groundnuts compared to clean groundnuts (Figure 16). This dis-
count is similar to the lower price of contaminated groundnuts 
seen in different markets. There is also a clear premium of test-
ed groundnuts, on average 40% higher than the price of clean 
but untested groundnuts. The premium that respondents are 
willing to pay for labeled and tested groundnuts ranges from 27-
46% higher (Figure 17). These premiums are higher in Kayes and 
Kita and lower in Koulokani. 
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FIGURE 17. AVERAGE BIDS FOR THE THREE PRODUCTS 
DURING BDM AUCTIONS 

 
• Findings indicate that current knowledge and awareness of afla-

toxins are limited and that the overall effect on WTP was nega-
tive. Information about aflatoxin can reduce uncertainty and af-
fects consumers’ willingness to pay for tested groundnuts; as a 
result, WTP would be higher than in the absence of information. 
These findings imply that if policymakers want to offer premi-
ums in the future, they will need to promote campaigns to im-
prove knowledge and awareness among poor consumers. 
Hence, efforts to make people aware of the problem of aflatox-
ins need to be increased.  

• Market solutions to reduce aflatoxin will require both greater  
knowledge and awareness among poor consumers and more ef-
fective, affordable technologies to reduce or prevent aflatoxin 
contamination.  Both elements of a market solution are current-
ly lacking. 

Willingness to Pay for Control Strategies 
• Smallholder groundnut producers were asked whether they are 

willing to adopt five different technologies at their respective 
market prices, if such existed, or at expected prices if otherwise. 

Then the respondents were asked the same questions again but 
with different prices that were chosen randomly from intervals 
above or below the initial prices depending on the initial respons-
es. Producers on average were willing to pay 62% more than the 
estimated market price for improved seeds, 72% more for drying 
upside down, 48% more for tarpaulins, and 55% more for improved 
granaries.   

We found that the willingness to adopt these technologies was 
not very sensitive to costs.  On the one hand, this suggests a lack of 
understanding among producers of the benefits of these technolo-
gies in reducing the risk of aflatoxin contamination. On the other 
hand, the small demand price elasticities may suggest that the 
technologies that are currently available are not adopted because 
of the low overall rates of adoption of aflatoxin-reducing technolo-
gies and concerns with free-riding. Yet we cannot reject the hy-
pothesis that this finding is simply an artifact of the survey design 
and does not reflect the actual demand for aflatoxin-reducing 
technologies. Nonetheless, the findings provide some support for 
the conclusion that large subsidies are needed to substantially in-
crease the rates of adoption of aflatoxin-reducing technologies. 

Producers with more assets were more willing to pay for afla-
toxin-reducing technologies. Knowledge of the causes of mold 
growth associated with aflatoxin was very limited, and the effect of 
perceptions about aflatoxin and its health risks on willingness to 
pay was mixed. Farmers knew about the indicators of good quality 
groundnuts and good marketable produce such as good taste, clear 
color, spotless pods, full development, and no sprouts.  

Focusing on the groundnut-producing households located in 
the areas where the predicted prevalence levels of aflatoxin were 
higher than 100ppb, the estimated willingness to pay for risk-
reducing technologies, such as improved seeds, use of tarpaulins 
for drying groundnuts, and use of improved granaries for storage, 
was positive and highly significant. Although producers in these 
high-risk areas did not know the prevalence levels of aflatoxin con-
tamination in their groundnuts, the demand for risk-reducing tech-
nologies may have been influenced by the information regarding 
the causes and health effects of aflatoxin contamination that was 
provided before the elicitation process. This observation is very 
important in promoting and implementing interventions that 
would produce the desired behavioral change, which could be pilot 
tested in these regions. 
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OBJECTIVE 5: COMMUNICATING RESULTS 
AND ADVOCATING FOR AFLATOXIN RISK 
MITIGATION 

Awareness of aflatoxin, the extent of contamination, and the 
means to prevent it are poorly understood among both policymak-
ers and farmers.  The goal of this objective is to ensure that the 
findings of the project reach different stakeholders through the 
design and provision of different materials and activities. 

Project inception workshops and presentations to numerous 
international research and donor meetings have raised the profile 
of the project and interest in the results, creating an important 
audience for the results of this, and related, research. 

Through our website (http://programs.ifpri.org/afla/afla.asp 
(developed with low bandwidth requirements), we are able to 
share background information regarding aflatoxin, links to other 
relevant sites, and the approach and results of this project.   

The website, facilitated by IFPRI, includes the following infor-
mation, which is available to the public: (a) an overview of the 
Aflacontrol project and collaborative relationships involved; (b) 
background information regarding aflatoxin and its role in food 
security and nutrition in developing countries; (c) the objectives of 
the Aflacontrol project; (d) the working papers, project notes, 
workshop reports, and final manuscripts that have resulted from 
the project; (e) presentations from workshops held throughout the 
life of project; (f) news and current events regarding aflatoxin and 
the Aflacontrol project; (g) links to partners’ and collaborators’ 
websites, as well as links to a variety of other information regard-
ing aflatoxin, food contamination, nutrition, and human health; 
and (h) contact information for the administrators of the project at 
IFPRI.

http://programs.ifpri.org/afla/afla.asp
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