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Preface
AgResults is a US$152 million multi-lateral initiative promoting the development and
dissemination of high-impact agricultural innovations for global food security, health, and
nutrition through the design and implementation of Pay-for-Results prize competitions, or
Challenge Projects. It is a partnership between the Australian Government; the Bill &
Melinda Gates Foundation; the Government of Canada; the United Kingdom’s Foreign,
Commonwealth, and Development Office (FCDO); the United States Agency for
International Development (USAID); and the World Bank. AgResults goes beyond traditional
aid measures to promote the adoption of innovative technologies with high-yield
development impact using Pay-for-Results prize competitions (i.e., economic incentives to
private sector actors to develop and spur the uptake of innovative technologies with the
potential for high development impact). The general goal of AgResults prize competitions is
to help overcome market failures impeding the establishment of sustainable commercial
markets for such technologies or goods produced by these technologies. AgResults thereby
aims to achieve substantial and sustained development impacts including improved food
security and food safety, increased smallholder incomes, and better health and nutrition.
AgResults calls upon the ingenuity and drive of the private sector to identify and execute the
most effective and efficient strategies to achieve development outcomes.
The AgResults team comprises the Steering Committee, a Secretariat, a Trustee, countryspecific Project Managers (the International Institute of Tropical Agriculture (IITA) in Nigeria),
and an External Evaluator. The Steering Committee is composed of the five donor agencies
and the Trustee and is responsible for the strategic oversight of AgResults, including the
endorsement of key management decisions, approval of concepts and business plans for
proposed Challenge Projects, and monitoring of projects and the initiative as a whole.
On behalf of the Steering Committee, FCDO appointed Abt Associates to serve as External
Evaluator for the AgResults Challenge Projects. Abt uses rigorous scientific tools to
determine whether the prize competitions achieve their objectives, measuring whether they
produce private sector behaviours and social outcomes different from, and better than, what
would have happened in the absence of the AgResults initiative. In our role as the External
Evaluator, Abt defines the overall evaluation framework for the AgResults initiative and an
impact evaluation method for each project. Our role is key to the AgResults learning agenda
and for understanding the potential of private sector involvement in the development and
spread of agricultural innovation.
The evaluation team would like to thank our colleagues from the Steering Committee,
Secretariat, and Project Manager, IITA, for supplying project-generated data and for their
support and feedback throughout the entire evaluation process. We particularly thank
Akande Adebowale and Ranajit Bandyopadhyay of IITA for their unfailing support to the
evaluation, for providing logistical support in the field, and for their support in securing
competitor collaboration with the evaluation.
This report presents the end-of-project update to the final evaluation, which took place after
the first three years of the AgResults Aflasafe Challenge Project in Nigeria. The end-ofproject update focuses on the performance of the project in its final two years, and focuses
on a limited selection of evaluation questions. Denise Mainville, PhD, of Denise Mainville
Consulting LLC (a subcontractor to Abt Associates), led the assessment with the assistance
of Nigerian agricultural economist Abdulsamad Isah. The assessment was conducted under
the general direction of Tulika Narayan, PhD. David Cooley, MEM, conducted the costeffectiveness analysis. Diane Ferguson edited the document.
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End-of-project update
Summary
This report, which is also an addendum to the comprehensive final report, contains the
evaluator’s updated assessment for four evaluation questions of the Nigeria Aflasafe Project.
This updated assessment is based on a qualitative evaluation conducted at the conclusion of
the project.
The body of the final report (Narayan et al., 2020, available here) presented findings through
the fourth year of project operations (“year 3” of the project, since the project began with
“year 0”). This end-of-project update examines the project’s impact on development of a
market for Aflasafe™-treated or aflatoxin-compliant (AT/AC) maize, addresses the potential
sustainability of the market, and updates the cost-effectiveness analysis of the project. This
update also presents updated lessons learnt. The findings of this update are based on
information collected during interviews with competitors and other actors along the maize
value chain as well as data provided by project management and sourced from external
documents and statistics.
Overall, the end-of-project update found that the niche market for AT/AC maize grew and the
project’s cost-effectiveness improved. However, long-term sustainability of the market is
uncertain, given instability in the maize market and increased public sector involvement in
the procurement and distribution of Aflasafe. The key findings are summarised below.

Key findings
Market: The niche market for AT/AC maize that AgResults created saw further
growth. Both demand and supply expanded despite higher prices for Aflasafe
and the reduced AgResults incentives to competitors in the last year.
Sustainability: Despite Aflasafe Project competitors’ desire to continue in the
market, its sustainability and continued development are threatened by the
endemic instability in Nigeria’s maize markets, the subsidised delivery of
Aflasafe by government entities, and delays in government efforts to increase
enforcement of aflatoxin standards and increase awareness about aflatoxins
and the benefits of AT/AC maize.
Scale and cost-effectiveness: Both the scale and cost-effectiveness of
AgResults improved. The project reached more than 26,000 farmers and 24
maize aggregators, and produced more than 82,000 MT of AT/AC maize in its
final year, which amounted to 1 percent of total maize produced in Nigeria. The
project’s cost per farmer adopting Aflasafe decreased from $248 in year 3 to
$134 by the end of the project, largely due to the increase in the number of
farmers reached.

From these findings, the assessment drew some lessons on the design and implementation
of prize competitions.
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Lessons learnt about the design and implementation of agricultural
prize competitions
Our results highlight the vulnerability of a newly emergent market to enabling environment
conditions. While our evaluation demonstrates that a pay-for-results (PfR) prize competition
can stimulate the creation of a market, the sustainability of these results can be threatened if
the enabling environment does not evolve in a supportive direction.

Introduction
This update presents the findings of the assessment conducted at the conclusion of the
Aflasafe Project in Nigeria to supplement the evaluation completed at the end of the project’s
third year. The evaluation team assessed the development of the market for AT/AC maize
since year 3, in particular investigating the effects of year 5’s reduced incentives on
competitor strategies for investment in markets for AT/AC maize1. We also assessed the
likely sustainability of the AT/AC maize market after the end of the Aflasafe Project. This
update also revises findings on sustainability, scale, and cost-effectiveness based on the
final achievements of the project. From these findings, we also draw lessons learnt about the
potential for PfR schemes to address different types of development problems and highlight
best practices for the development and implementation of such challenge projects. In
summary, we update our findings for four evaluation questions:
•

What has been the impact of AgResults on private sector involvement in the
development and uptake of innovations? (Evaluation Question 1)

•

What evidence exists that AgResults is scalable and that its effect will be sustainable
in the medium to long term? (Evaluation Question 5)

•

What is the evidence on the scale of any effect on private sector investment and
uptake and on the cost-effectiveness of AgResults as an approach? (Evaluation
Question 6)

•

What lessons can be learnt about best practices in the design and implementation of
agricultural prize competitions? (Evaluation Question 7)

The sections below present the evaluation methods and data, the results for each evaluation
question, and the evaluation team’s conclusions.

Methods and data
The methods and data used to assess the market impact and its sustainability and to update
cost-effectiveness and scale are summarized below and presented in detail in Section 2 in
the final evaluation report (Narayan et al., 2020).
Market impact and sustainability. To answer Evaluation Questions 1 and 5, which
address the project’s impact on the market for AT/AC maize and the potential sustainability
of the market, the assessment used qualitative methods, with both primary (field) and
secondary (desk) research. The assessment applied the Structure, Conduct, Performance
(SCP) framework to assess the supply and demand conditions and the performance of the
market for AT/AC maize. The assessment took the results reported at the end of year 3 (in
the main body of the final evaluation report) as its starting point and sought to determine:

1

The project was initially scheduled for five years of operation including a start-up year that was
counted as “year 0”. At the Spring 2017 AgResults Steering Committee meeting, a decision was
taken to extend the project for an additional year, at a reduced (half) incentive level.
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(i) the changes that had occurred in the market between year 3 and the end of the project
(after year 5); and (ii) the potential sustainability of the market at the project’s conclusion.
We collected data on the following:
•
•
•

Competitors’ activities with Aflasafe and AT/AC maize in 2018 (year 5) and in 2019
(the first season after the project ended)
Competitors’ and other market actors’ perspectives on current and emerging
challenges in the AT/AC market and their strategies to address those challenges
Current, recent, and anticipated public and non-profit initiatives and activities around
Aflasafe and AT/AC maize that were affecting or might affect the market
environment.

We analysed these data using qualitative methods including thematic summaries of
responses organised along the major lines of inquiry. Unless otherwise specified, all themes
and major results drawn from our interviews represent majority perspectives of our
interviewees.
The AgResults evaluation team’s qualitative lead, supported by a Nigeria-based agricultural
economist, collected primary data using semi-structured questionnaires between September
9 and 17, 2019. The agricultural economist collected additional data, as needed, under
guidance of the qualitative lead in October and November. Interviewees included the
Aflasafe Project management team, Advisory Council members and subject-matter experts,
project competitors, and AT/AC maize value chain actors that had experience with AT/AC
maize. Respondents’ numbers and characteristics are summarised in Exhibit 1. The
assessment was also informed by a review of documents including Aflasafe Project
management notes and updates, Secretariat presentations to the AgResults Steering
Committee, and external research and statistical reports.
Exhibit 1.

Qualitative research respondent sample

Respondent type

Sample obtained

Aflasafe Project management
Advisory Council members
Competitors

AT/AC maize value chain actors
Other subject-matter experts

1 Project Manager
7 of 8 Advisory Council members
12 of 24 competitors, selected to represent a diversity of competitors with
respect to amount of time participating in AgResults, scale of operation,
location of operations, and profit or non-profit status
6
2

Scale and cost-effectiveness. To address Evaluation Question 6 about the project’s scale
and cost-effectiveness, we updated the cost-effectiveness results using the Secretariat’s
latest estimates of final project expenditure and the number of smallholders reached. We
updated the estimates of the project’s scale based on the number and diversity of private
sector actors who invested to develop a market for AT/AC maize. We also updated the
market penetration of AT/AC maize compared to the expectation in the business plan
(Dalberg, 2012). As in the main report, we measured market penetration as the total volume
of AT/AC maize aggregated as a percentage of the total maize produced in the country
during the year. The total volume of AT/AC maize aggregated and number of smallholders
reached came from the project’s monitoring data, and the total maize produced in the
country was obtained from secondary data from the National Agricultural Extension and
Research Liaison Services. We also assessed the market penetration of AT/AC maize in
Northern Nigeria, which was the focus of the project’s efforts.
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Evaluation results by question
Evaluation Question 1: Private sector involvement in the uptake of Aflasafe
Market. The niche market for AT/AC maize that AgResults created saw further
growth. Both demand and supply expanded despite higher prices for Aflasafe and
the reduced AgResults incentives to competitors in the last year.
The comprehensive evaluation conducted at the end of year 3 found that AgResults had
created a niche market for AT/AC maize. It induced the involvement of a diverse set of
private sector actors including over 13,000 farmers, 24 aggregators, and a variety of buyers.
These entities engaged actively in the development of a market for AT/AC maize. That
market reflected niche demand for AT/AC maize, a burgeoning supply base, and
preconditions for further demand expansion through regulatory enforcement and greater
awareness creation.
Below, we draw on the SCP framework to detail the results of our inquiry into the evolution of
the AT/AC maize market since the comprehensive evaluation at the end of year 3.
Situation, or basic conditions, of the AT/AC maize market
Our assessment after year 3 showed significant increases in both demand for and supply of
AT maize compared to baseline conditions. Enabling environment conditions had not
changed significantly; indeed, they were not an area where AgResults was intended to
intervene. Year 3 conditions included limited enforcement of regulatory aflatoxin limits,
limited awareness of aflatoxins as a public health and economic issue, and a lack of easily
accessible and low-cost aflatoxin testing resources. The AT/AC maize market was
challenged by ongoing insecurity in the North, Nigeria’s main maize-producing region and
the location of the majority of its competitors. The market was also challenged by current
trade policy, which was permitting imports of maize that competed with AT/AC maize
produced within Nigeria.
At the end of the project, in year 5, we found that both demand for and supply of AT/AC
maize had continued to expand, in large part as a result of the efforts of AgResults
competitors and the AgResults Project. Indeed, several AgResults competitors reported that
they were facing demand that exceeded their production capabilities. Meanwhile, multiple
buyers of AT/AC maize corroborated this with observations that they were unable to obtain
adequate quantities of AT/AC maize to meet demand. Meanwhile, competitors and Advisory
Council members reported that competitive pressures from maize imports had eased2.
A major change that occurred between year 3 and year 5 was that the production and
distribution of Aflasafe in Nigeria was licensed, following a competitive bidding process, to
HarvestField Industries Limited (HIL). HIL took over these operations from IITA in March
2018, with HIL continuing to produce Aflasafe at the IITA-based plant while they constructed
their own Aflasafe production facility. Some shifts in Aflasafe supply that occurred following
this transfer of responsibility included a price increase for Aflasafe (from 360 to 480
naira/kilogram). The price increase was attributed to increases in the price of sorghum
(which serves as the substrate for the atoxigenic fungus contained in Aflasafe) and the
financial reality of HIL operating as a commercial entity (for example, not being exempt from
value-added tax). There were also significant changes to payment terms under which
2

Loosening restrictions on maize imports is one of the policy measures the Nigerian government
takes to stabilize maize prices during periods of reduced supply (Olomola, 2015), as was the case
at the time of our year 3 assessment. While this measure increases the overall supply of maize in
the market, it has a more extreme impact on the market for AT maize because imported maize
meets national standards for aflatoxin content, bringing it in direct competition with domestically
produced AT maize. The period of reduced supply had ended by the time of our year 5
assessment, leading to a return to restrictions on imports.
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Aflasafe was supplied to competitors—most notably a tightening of credit terms and greater
requirement of cash payment upon purchase. Several competitors reported that they found it
more challenging to arrange their supply of Aflasafe following transfer of responsibilities to
HIL. Specifically, they mentioned difficulty communicating with the company (for example
being shifted among departments, or phone calls not being answered), which made it difficult
for them to order and access Aflasafe.
Another major change that occurred in year 5 was the 50 percent reduction in the AgResults
cash incentive—from $18.50/MT to $9.25/MT of AT maize aggregated. The reduced
incentive was anticipated to serve as a litmus test for market sustainability given that it would
help provide insight into whether competitors were attracted to the market for its long-term
potential rather than for the short-term incentive of the AgResults prize. The reduced
incentive could also help to reveal the extent to which the prize itself facilitated competitors’
investments in AT/AC maize production by providing an assured return that could be
advanced to farmers to reward production of AT/AC maize or enable provision of inputs and
services that could increase farmers’ production.
Strategies of AT/AC maize market actors
We explored AgResults competitors’ strategies in the face of these underlying market
conditions in our interviews with them, and triangulated these results with project results and
interviews with the Project Manager, Advisory Council members, and other subject-matter
experts. Our inquiry revealed that despite the changes in market conditions detailed above,
competitors continued to invest in procurement and sale of AT maize, with numerous
competitors increasing their investment. For example, competitors purchased machinery to
facilitate production, aggregation, and cleaning of AT/AC maize, and in some cases brought
large tracts of land into production of AT maize to meet market demand. They also worked to
continually expand their demand base; for example, by marketing AT/AC maize to small and
mid-scale poultry farmers that were in proximity to their operations.
When queried about how the reduction in incentive affected their work with AT maize, most
competitors reported that it had little or no impact. Because the project was expected to end
after four years, the addition of one more year to the project was seen as a boon rather than
a disincentive, even at the reduced incentive rate.
Structure of the AT/AC maize market
Our comprehensive evaluation after year 3 found that a niche market for AT/AC maize had
emerged with a supply base of smallholder farmers who were organised by the AgResults
competitors serving as aggregators. These aggregators sold their maize to a combination of
four major market channels—large-scale buyers, many of whom had explicit standards
regarding aflatoxin content of their maize; AT/AC maize-preferring buyers (such as small and
medium-scale poultry producers); buyers that preferred AT/AC maize for attributes other
than its aflatoxin content; and commodity market buyers that did not differentiate it from nonAT/AC maize. The first two categories of buyers dominated, and aggregators received on
average a 5 percent market premium for their AT/AC maize relative to the commodity market
price .
At the end of year 5, we found the structure of the market to be largely the same, while its
scale had grown, with large increases in the number of farmers, sale and application of
Aflasafe, and volume of AT/AC maize produced and aggregated (shown in Exhibit 2).
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Exhibit 2.

AgResults outcomes by year, 2013-2018

Aflasafe purchased (tons)

Number of competitors
24
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10

24

0
2013
(Y0)

2014
(Y1)

2015
(Y2)

2016
(Y3)

2017
(Y4)

2018
(Y5)

25,591 26,260

20,000
10,000
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1,015 3,271
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0
2013
(Y0)

2014
(Y1)

2015
(Y2)

2016
(Y3)

405
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24

58

64

2013
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(Y1)
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2016
(Y3)
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(Y4)
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(Y5)

Maize aggregated for sale (tons)

Number of farmers
30,000
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100
0

2017
(Y4)
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(Y5)

100,000
80,000
60,000
40,000
20,000
0

73,259

82,355

39,212
2,031 7,220 9,368
2013 2014 2015 2016 2017 2018
(Y0) (Y1) (Y2) (Y3) (Y4) (Y5)

Source: IITA (2020).

As reflected in Exhibit 2, volumes of AT maize procured by competitors, the number of
smallholders that competitors procured from, and amount of maize aggregated for sale all
increased over the fourth and fifth years of the project, despite the reduction in the
AgResults incentive in the fifth year. The fifth year also had the highest number of
competitors in the project—24, equal to the number of competitors in year 3 of the project,
and an increase from 20 competitors in year 4.
Large-scale buyers such as feed and flour mills and multinationals such as Nestle continued
to be important buyers, while small and medium-scale buyers including the poultry producer
market and feed market continued growing in importance. Exhibit 3 shows the absolute
growth of all market categories over the course of the project, and Exhibit 4 shows the
growing relative importance of different markets. Both exhibits demonstrate the overall
importance of animal feed (predominantly for poultry and fish) and food buyers. Meanwhile,
export and the commodity (open) markets increased in relative importance over the project’s
course. Sales data collected from 10 competitors that together represented 48 percent of the
AT/AC maize aggregated under AgResults revealed a market premium of 6 percent for
AT/AC maize relative to the price of commodity maize (IITA, 2019).3

3

The 6 percent premium cited differs slightly from the 8.2 percent market premium cited in the text
of the referenced IITA report because the 8.2 percent premium was calculated using an average
seasonal price for commodity maize, whereas the 6 percent premium was calculated using
commodity maize prices at the time individual AT/AC sales were made.
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Exhibit 3.

AT/AC maize buyers by industry type (MT), 2013-2018
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Source: IITA data on final sales, February 2020.

Exhibit 4.

Relative share of AT/AC maize purchases by different industries (%),
2013-2018
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Source: IITA data on final sales, February 2020.

Performance of the AT/AC maize market
The year 3 evaluation found that a niche market for AT/AC maize had emerged with diverse
private sector entities competing to aggregate AT/AC maize and market it to premium-paying
buyers. There was still vast, unmet latent demand for AT/AC maize for human consumption
and feed, but there was broad consensus among interviewees that the foundation for a
sustainable market had been established, and that the AgResults incentive played a critical
role in that achievement. The market was also notably inclusive of smallholders, with more
than 13,000 smallholders producing AT maize to sell to AgResults aggregator-competitors.
At the end of year 5, we found evidence that the market had continued to grow without losing
its smallholder-inclusive character. The number of participating smallholders had more than
doubled to 26,000. Gender-inclusiveness of participation had also increased, from 10
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percent participation of women farmers at the end of year 3 to 19 percent at the end of
year 5. The participation of women varied widely—from 0 to 100 percent across competitors;
however, it was stable across different sizes of competitors. For example, 19 percent of the
largest five competitors’ farmers were women, equivalent to the share of women farmers
across the competitors as a whole (IITA, 2019). While the statistics are not precisely
equivalent, the 81 percent share of male farmers among AgResults competitors can be
compared to the 82 percent of households that have male heads across Nigeria as a whole
(National Population Commission and ICF, 2019). A sampling of farmers interviewed by the
Project Management team revealed that producers on average retained 16 percent of the
AT/AC maize that they produced in year 5 for their own consumption, while selling
71 percent on average to AgResults aggregators (IITA, 2019).
Evaluation Question 5: Scalability and sustainability in the medium to long term
Despite AgResults Project competitors’ desire to continue in the AT/AC maize
market, its sustainability and continued development are threatened by the
endemic instability in Nigeria’s maize markets, subsidised delivery of Aflasafe, and
delays in government efforts to increase enforcement of aflatoxin standards and
increase awareness about aflatoxins and the benefits of AT/AC maize.
At the end of year 3, there were strong indications that AgResults had helped establish the
foundation for a sustainable market. At that point, most competitors reported their intent to
continue to act in the market for AT/AC maize; as long as they continued to have access to
the premium markets that participation in AgResults had afforded to them until that point.
They substantiated their intent by describing specific plans for continued investment in
production, value addition, and the development of demand. Nonetheless, to sustain the
market, demand for AT/AC maize needed to continue to grow—via enforcement of
regulations and awareness campaigns; as well as improved access to low-cost testing for
aflatoxins and Aflasafe. Our inquiries at the end of the project brought into question the
realisation of these conditions with implications for the sustainability of the AT/AC maize
market.
Situation, or basic conditions, of the AT/AC maize market
Competitors reported that market conditions that influenced their investment in the AT/AC
maize market were in flux. Specifically, competitors described how the market continued to
be affected by climate (e.g., drought); price movements; and policy variability such as the
recent closing of land borders to imports, which was neither announced in advance nor
implemented with a timeline for reversal (Aljazeera.com, 2019). While these sorts of
circumstances are endemic to maize market dynamics, they serve to increase the risk of
investment in maize markets and affect the competitiveness of AT maize in particular. As
one value chain respondent, an intermediary who purchased AT maize from AgResults
competitors and sold it to poultry producers and for export, explained, “When supply of
maize is high, then prices are low and AT maize is relatively inexpensive as a percentage of
maize cost. When supply of maize is low and prices are high, then buyers are price sensitive
and don't want to pay more for AT maize.” Without the risk-reducing effect of the AgResults
incentive, these market conditions have reduced some competitors’ willingness or capacity
to invest in AT maize.
While long-standing credit constraints continued for many, some larger aggregators were
able to pursue credit opportunities provided by the federal government’s Anchor Borrower
program, an initiative created by the Central Bank of Nigeria to link large-scale buyers with
smallholder farmers4. Meanwhile, the enabling environment developments that the
4

The Central Bank of Nigeria established the Anchor Borrowers Programme in 2015 to link largescale, ‘anchor’ agricultural processors with smallholder farmers. The Anchor Borrowers
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establishment of a supply base was intended to set the stage for were not yet being realised.
Specifically, development of the market continued to be hampered by limited enforcement of
aflatoxin regulations, limited awareness of aflatoxin as an issue, and limited aflatoxin testing.
The over-riding issue behind the limited progress in these areas is the development and
implementation of a comprehensive strategy for aflatoxin mitigation, which is still underway5.
A new development was revealed in our interviews with Advisory Council members and HIL,
who indicated the expectation that the government would be subsidising distribution of
Aflasafe to farmers, targeting areas without regard to any prior experience with Aflasafe (i.e.,
targeting would be independent of any affiliation with AgResults production areas). Such a
subsidisation would potentially reduce the supply of Aflasafe to former AgResults
competitors if it were diverted to government distribution schemes. Subsidised distribution
could undermine the supply base for AT/AC maize by limiting farmers’ willingness to pay for
Aflasafe through their relationships with former AgResults competitors, while also limiting
former competitors’ control over how the Aflasafe is applied and consequently its efficacy.
Such a distribution would thus have the potential to erode the foothold that competitors
established during AgResults, with negative implications for the quality, segregation, and
identity preservation of AT/AC maize as it moves along the value chain6.
Finally, a new issue that arose was the extent to which Aflasafe procurement conditions had
changed as HIL established itself in the market and AgResults concluded. AgResults
competitors, Advisory Council members and subject-matter experts, and HIL representatives
themselves reported that competitors no longer had the privileged access to Aflasafe that

Programme works through participating financial institutions to provide smallholder farmers with
in-kind and cash credit for inputs and labour to produce agricultural products sought by the anchor
borrowers. Upon delivery of the product, the anchor borrowers then pay the cash equivalent of the
amount owed to the farmer’s account with the participating financial institution through which the
credit was channelled. Risk of default is shared between the Central Bank of Nigeria and the
participating financial institutions, which include microfinance banks and development finance
institutions (Central Bank of Nigeria, 2016). Interviewees reported that participation in the Anchor
Borrowers Programme requires that a minimum of 5,000 smallholder farmers be organised.
5

The Partnership for Aflatoxin Control in Africa (PACA) plays a leadership role in aflatoxin
management and mitigation across Africa, working across the pillars of awareness, technological
control, regulations, policy, and institutions (Denloye, 2019). In 2017, PACA developed an
aflatoxin control plan for Nigeria, and it has been presented to the government and mainstreamed
into the agricultural investment plan. Meanwhile, subject-matter experts reported that the Ministry
of Budget and Central Planning has identified aflatoxins as a priority in agriculture, trade, and
health and that aflatoxins are being given increasing prominence in agricultural policy. Aflatoxin
impacts have been incorporated into the national nutrition strategy, and a bill is under review that
will consolidate all responsibility for food and feed safety to the Food Safety Commission of
Nigeria from the diverse bodies currently responsible for different product types. Despite these
achievements, the sector experts we interviewed recognised that the national control plan was not
yet at the implementation stage and that awareness, enforcement, and testing capacity were still
very limited.

6

An alternative hypothesis is that subsidised distribution of Aflasafe could increase supply of AT
maize, thus bolstering the market created by AgResults particularly given reports of inadequate
supply to satisfy demand. While this is theoretically a possibility, we do not consider it likely given
that there has been no coordination between the entities distributing Aflasafe and AgResults
competitors to ensure that Aflasafe is distributed in areas where they are active. Meanwhile,
AgResults competitors are unlikely to expand their procurement to areas where Aflasafe is
distributed on a subsidised basis given their strategies during AgResults of consolidating their
production areas. Competitors consolidated their production areas to ensure adequate control
over production practices and quality; to ensure that the AT maize they aggregate meets
standards for aflatoxin content and other quality parameters; and to ensure adequate segregation
of AT maize from untreated maize as it moves from the farm through the market to maize buyers.
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they had during AgResults; in particular, when it was supplied by IITA, which operates as a
non-commercial entity. Explanations for this varied, and included the rationale that HIL’s
operations needed to reflect its commercial reality, entailing the need to limit provision of inkind credit to buyers that could demonstrate their creditworthiness. Meanwhile, HarvestField
reported investing heavily in awareness generation at the farmer level through entities not
affiliated with AgResults, such as the Nigeria Maize Association and the Nigeria Groundnut
Association. This report further substantiated the apparent disconnect between AgResults
competitors as buyers and HIL as the supplier of Aflasafe in the year following AgResults’
conclusion.
Strategies of AT/AC maize market actors
AgResults competitors described investment strategies that reflected the challenges that
these market conditions of price, production, and policy variability presented. First, they
described “responding to instability with agility”; that is, proactively shifting investment in
agricultural production to reflect market conditions. This meant, for example, shifting among
crops (for example, from maize to soya or other crops that had more promising markets at
that point), and within maize, using Aflasafe or not, depending on the specific market
conditions observed or anticipated for each product. Reflecting this, preliminary results
suggest a reduction in cultivation of AT maize in the 2019/2020 season, the season following
AgResults’ conclusion. For example, at least one of the five largest AT/AC maize producers
desisted from cultivating maize with Aflasafe.
This claim is evidenced both by HIL’s reduced Aflasafe sales to AgResults competitors, as
well as some competitors’ own reports of reduced production using Aflasafe, or failure to
cultivate any AT maize at all in the 2019/2020 season. Exhibit 5 shows the distribution of
Aflasafe sales to different client types over time, and reflects that sales to AgResults
competitors fell from 78 percent in 2018 to only 1 percent of HIL’s Aflasafe sales in 2019.
The government, which subsidised distributions of Aflasafe to farmers, grew from 0 percent
to 85 percent of Aflasafe sales over the same period. In all, the volume of Aflasafe sales to
AgResults competitors fell from 300 MT in 2018 to only 8 MT in 2019. Several competitors
reported having Aflasafe saved from the previous year, however, so these numbers do not
entirely represent competitors’ access to Aflasafe for the 2019 planting. For example, one of
the largest competitors reported having enough Aflasafe available for 1,000 hectares of
Aflasafe-treated maize, despite not purchasing any Aflasafe from HIL in 2019.
Exhibit 5.

Volume of Aflasafe sales (MT) per client type, 2016-2019
2016

2017

2018

20191

Federal and state governments

0 (0%)

98 (20%)

0 (0%)

950 (85%)

Private clients

0 (0%)

106 (22%)

95 (22%)

163 (15%)

competitors2

169 (100%)

285 (58%)

330 (78%)

8 (1%)

Total quantity of Aflasafe sold in
Nigeria

169 (100%)

489 (100%)

425 (100%)

1,121 (100%)

AgResults

Source: Personal communication with aTTC project representative, 2019.
1 Provisional data for the 2019 planting season (the first planting season after the project ended).
2 Data on the volumes of Aflasafe sales to AgResults competitors presented in Exhibit 5 differ from volume of
Aflasafe purchases as presented in Exhibit 2, although the larger trends are consistent between the two exhibits.
These differences are the result of the data being provided by different entities.

Meanwhile, however, numerous competitors described their ongoing efforts to improve their
positions in the market for AT/AC maize. These included efforts to cultivate relationships with
buyers who preferred or would pay premiums for AT maize; continued efforts to obtain credit
to support production with Aflasafe; and importantly, creation of an ‘Implementer Forum’ that
would represent AgResults competitors and other AT/AC value chain actors in the market for
AT/AC maize. This Forum, formally known as the Coopetition Forum for Aflatoxin-Reduced
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Agricultural Products—CFARAP, was initiated by the IITA Aflasafe Scaling Specialist, who
subsequently stepped back at the conclusion of his contract. Its core executive team is
composed of major AgResults competitors, and there are several AgResults Advisory
Council members on the Advisory Board. Planned activities for the Forum include advocacy,
awareness generation, facilitation of market linkages, provision of an online marketplace for
AT maize, and facilitation of credit to AT maize value chain actors (van den Bosch, 2019).
CFARAP was registered by the Corporate Affairs Commission as a corporate body on 31
October 2019.
One of the major activities anticipated for the Forum, according to our interviews, is to serve
as an umbrella aggregator and marketer of maize from individual aggregators/competitors.
Such activity would help ease access to Anchor Borrower funding (which requires a
minimum of 5,000 farmers); improve access and terms with major buyers who seek large
volumes of AT maize; and offer countervailing market power to HIL, which itself has a
monopoly in the Aflasafe market. At the time this assessment was conducted, the Forum
had been shortlisted for a $20,000 grant from the Forum for Agricultural Research in Africa,
the funds from which would support CFARAP’s start-up and operational costs during its first
year of activity.
Market structure hypotheses
Given the above-described developments in the underlying conditions and firms’ strategies
in the market for AT/AC maize, we hypothesise that significant shifts may occur in the
structure of the AT/AC maize market, as compared to its status at the end of year 5.
Specifically, we hypothesise that there may be a reduction in the number of AT maize
suppliers (former AgResults competitors). There may also be consequent reductions in
availability of AT/AC maize given reduced applications of Aflasafe by AgResults competitors
that have shifted to other crops or held off on producing with Aflasafe due to market or credit
constraints.
Meanwhile, HIL’s emphasis on market development through traditional awareness
generation methods such as farmer trainings and promotion through extension and national
commodity organisations, along with the commensurate increases in distribution of Aflasafe
to government and non-profit entities, also are likely to have an impact on the market’s
structure. While these efforts may lead to new farmers producing with Aflasafe, there are no
apparent market linkages between these producers and the commercial demand base that
prefers AT/AC maize (that was developed during the course of AgResults and whose buyers
purchase directly from AgResults competitors)7. Without such market linkages, it is likely that
AT/AC maize produced through the subsidised distributions will not be segregated from
commodity maize or otherwise have its AT/AC identity preserved, which is essential for its
movement to AT/AC-preferring maize buyers. (A counterpoint is that such maize, lacking
premium markets, may be retained for home consumption at a higher rate. This would be a
positive development outcome even if it reduces the availability of AT/AC maize on the
market.)
Market performance considerations
Looking forward, the performance of the market—in terms of its ability to supply existing and
latent demand for AT/AC maize to food and feed processors, and consumers, will depend
heavily on the continued expansion of supply of and demand for AT/AC maize. These will
depend on the attractiveness of AT/AC maize production to maize value chain actors
(including farmers and aggregators), and improvements in the enabling environment that
7

A counter argument could be that AgResults competitors could search out the new farmers to
supply them. However, this is not likely given the extensive efforts that competitors made during
AgResults to recruit, qualify, and train farmers in specific locations to serve as their suppliers;
these activities being explicitly promoted by AgResults to develop a supply base for AT/AC maize.
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lead to increased awareness about aflatoxins and enforcement of aflatoxin limits. From this
perspective, it is worth emphasising that the AgResults objective of establishing the nucleus
for a market for AT/AC maize was intended as a starting point for ongoing sustainable
development of the market, rather than an end goal in itself. The resolution of the current
disconnect between HIL’s traditional market development activities and the AgResults
competitors that are firmly established in commercial markets for AT/AC maize will also have
a critical bearing on the performance and sustainability of the AT/AC maize market looking
forward.
Evaluation Question 6: Scale of any effect on private sector investment and uptake;
cost-effectiveness of AgResults
Scale and cost-effectiveness. AgResults reached more than 26,000 farmers and
24 maize aggregators, and produced more than 82,000 MT of AT/AC maize in its
final year, which amounted to 1 percent of total maize produced in Nigeria. The
project’s cost per farmer adopting Aflasafe decreased from $248 in year 3 to $134
by the end of the project, largely due to the increase in the number of farmers reached.
Scale. Growth of the AT/AC maize market continued between year 3 and year 5, with year 5
providing its most significant results to date. While still ‘niche’, the market has continued to
expand, more than doubling the number of farmers and volume of AT maize produced
compared to year 3. Meanwhile, production of AT maize due to the project grew from 2,011
MT in the baseline to 39,212 MT in year 3 and 82,355 MT in year 5. Given the total maize
production in Nigeria, this implied that the percentage of AT/AC maize increased from
0.02 percent of Nigeria’s maize production volume at baseline to 0.4 percent at the end of
year 3 in 2017 and to 1 percent at the end of year 5.
The scale analysis presents the amount of Aflasafe-treated maize but does not include
information on the buyers who purchased or consumed the treated maize. Insomuch as
private sector supply and demand is sufficient to sustain the scale and cost-effectiveness
results beyond the life of the AgResults Project, the market is poised to look very different in
future years. As discussed in the sustainability analysis (Evaluation Question 5):
•

•

In the year immediately following AgResults, maize aggregators (i.e., the AgResults
competitors) were not the main actors that supplied Aflasafe to smallholder farmers.
Exhibit 5 shows that the volume of Aflasafe purchased by competitors decreased
97.5 percent (a decrease from 330 MT to 8 MT) between the last year of the project
(year 5, or 2018) and the following year (2019). These figures do not fully represent
the availability of Aflasafe to competitors, however, as some had carryover stocks
from the prior year.
At the same time, the Nigerian government purchased more Aflasafe in 2019 than all
actors combined had purchased in any previous year, nearly tripling the volume of
Aflasafe-treated maize that could be produced in 2019 (compared to the last year of
the project). While AgResults, by demonstrating the viability, scalability, and
acceptability of Aflasafe and Aflasafe-treated maize, likely merits considerable credit
for motivating these government purchases, government purchases were neither part
of AgResults’ theory of change nor its objectives. There is also no indication that
maize produced with Aflasafe from government distributions would enter the value
chain whose development was a major achievement of AgResults. Thus, the
government’s purchase and subsidized distribution of Aflasafe to farmers who would
not necessarily market the maize produced to AT/AC-preferring buyers has the
potential to undermine the scale of the market, even as it might increase production
and consumption of Aflasafe-treated maize among farmers.

Further, the scale of the market in the long run will also depend on demand for AT/AC
maize, both in terms of volume and willingness to pay.
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Cost-effectiveness. Exhibit 6 presents the cost-effectiveness ratios including the project
design costs and the Secretariat management costs. From year 3 to year 5, the number of
farmers adopting Aflasafe increased from 13,328 to 26,260. Therefore, the cost per added
farmer adopting Aflasafe dropped from $248 cumulatively in year 3 to $134 in year 5.
Including only in-country costs, the cost per added farmer decreased from $140 to $95. The
cost per added MT of maize treated decreased from $102 to $48 (including all costs)
because of the higher volume of maize treated by Aflasafe as a result of the project.
Including only in-country costs, the estimated cost per added MT of maize treated with
Aflasafe decreased from $58 cumulatively through year 3 to $34 through year 5.
These cost-effectiveness measures do not take into account the present value or health
impacts of an independently sustained market (if achieved). The cost-effectiveness of the
project will continue to improve as production and sale of Aflasafe-treated maize that is
attributable to the project continue following the project’s conclusion. This is because all
project costs will have been incurred, but outcomes will continue to accumulate.
Consequently, as emphasized in the sustainability analysis (Evaluation Question 5), the
longstanding contribution of the project’s achievements—and ultimately the value of donor
investment—will depend heavily on the sustainability of the market for AT/AC maize.
Exhibit 6.

Cost-effectiveness ratios for the Aflasafe Project
Cost-effectiveness ratios

Uptake. Cost per added farmer adopting Aflasafe

Market. Cost per added MT of maize treated with Aflasafe

Year

Total costs

In-country
costs

Year 3

$248

$140

Year 5

$134

$95

Year 3

$102

$58

Year 5

$48

$34

Evaluation Question 7: Lessons learnt about best practices in the design and
implementation of agricultural prize competitions
Our results highlight the vulnerability of a newly emergent market to underlying
conditions in the mainstream commodity market. While our evaluation
demonstrates that a PfR prize competition can stimulate the creation of a market,
the sustainability of these results can be threatened if the enabling environment
does not evolve in a supportive direction. This threat to sustainability can be exacerbated if
underlying market conditions, such as chronic instability, increase investors’ exposure to risk
of investing in the newly emergent market.
Our lessons learnt from this assessment focus on the role of the enabling environment,
particularly government initiatives and their effects on the sustainability of gains from the
Aflasafe Project. We also discuss lessons learnt about the impact that chronic instability in
the underlying market can have on sustainability.
As was initially observed in the main body of this report, and re-enforced in this update,
AgResults can be credited with the establishment of a smallholder-inclusive niche market for
AT/AC maize. This market is populated by value chain actors who have made significant
investments in the market and who are enthusiastic about the future of the market and their
ongoing engagement in it.
Nonetheless, looking forward, there are indications that the sustainability of this market is
threatened by action—and inaction—affecting the enabling environment. The ‘action’
referred to here is the government’s subsidised distribution of Aflasafe. As discussed above,
because of a lack of focus on AgResults actors, the subsidised distributions of Aflasafe have
the potential to undermine commercial supply of AT maize by diverting the availability of
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Aflasafe away from aggregators (former AgResults competitors) and their farmers who are
already integrated in the commercial market for AT maize. Even if subsidies lead to
increased availability of AT maize in subsidised distribution areas, the lack of coordination
with commercial aggregators implies that this maize is unlikely to be subject to the quality
control, segregation, and identity preservation that qualify it for sale to AT/AC-demanding
buyers. Finally, subsidised distribution of Aflasafe could reduce farmers’ willingness to pay
for Aflasafe, thus further undermining commercial value chains for AT maize. In sum, the
government’s anticipated subsidised distribution of AT maize has the potential to significantly
undermine the AT maize supply base that was developed through the course of AgResults.
“Inaction” in the enabling environment may also affect sustainability. As envisioned in its
business plan, AgResults was intended to lay the foundation of a supply base for AT/AC
maize, so that government actors could then raise awareness and increasingly enforce
existing aflatoxin standards. This was expected to further spur demand and development of
the AT/AC maize market. AgResults did successfully establish a supply base (although at a
smaller scale than initially envisioned). However, the subsequent awareness generation and
enforcement activities that were awaiting the establishment of that supply base were
themselves not yet ready for implementation given the relatively early stage of
implementation of the country’s aflatoxin control strategy at the close of AgResults. There
was some awareness generation, but it was focused on farmers. The failure of the enabling
environment to evolve as much as envisioned threatens continued development of the
market for AT/AC maize if it causes demand for the product to stagnate.
Finally, given that anticipated developments in the enabling environment did not emerge, the
chronic instability underlying Nigeria’s maize market appears to have had an exacerbated
impact on continuity of investment, and consequently on sustainability. Specifically, given
that demand did not expand as was anticipated in the business plan, the underlying
instability in the market translated to increased risk exposure. This risk otherwise could have
been offset by growing demand for the product.

Conclusion
The AgResults Aflasafe Project made considerable strides over its six-year implementation
period, creating a niche market that was well-positioned to serve as the foundation for further
market development initiatives. The underlying attractiveness of the AT/AC maize market to
private sector players was highlighted by project results that showed a doubling of both
farmer numbers and AT/AC maize production since year 3, despite the halving of the
AgResults incentive in year 5. The market also showed potential for sustainability, with a
number of private-sector actors being actively and enthusiastically engaged in the market
with specific plans for ongoing investment, as long as they saw demand for the product.
From a high-level standpoint, the objectives of the Aflasafe Project were met—it created a
robust supply base for AT/AC maize so that public sector activities to raise awareness of the
public health, trade, and economic cost of aflatoxins, and related enforcement activities,
could take off without creating the risk of a food security crisis.
In the months following conclusion of AgResults activities, however, these optimal conditions
weakened somewhat, with the government not yet ready to implement the integrated
national aflatoxin control strategy that would help to ensure a widespread increase in
demand for AT/AC maize. While most AgResults competitors were passionate about the
market for AT/AC maize and proud of the work they had done, they also had to respond to
the business realities induced by climatic, policy, and economic instability. Consequently,
overall investment in AT/AC maize contracted in the production season following AgResults’
end.
Looking forward, continued development of the market for AT/AC maize will depend heavily
on buyers’ sustaining demand for AT/AC maize and their willingness to compensate
suppliers for the increased costs of producing and maintaining the integrity of the product.
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Development of this market will also depend on increased awareness of aflatoxins among
mainstream maize buyers and the progressive enforcement of aflatoxin regulations.
Suppliers will also depend on access to credit; reliable access to Aflasafe; and a stable
policy environment so that they can accept the risk of investing in production of AT/AC maize
with reasonable expectations of a favourable return on their investment.
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