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Executive Summary 
 

Overview 

This report evaluates the market crowding-in effects of three completed AgResults 
Pay-for-Results (PfR) prize competitions: the Kenya On-Farm Storage (OFS) Challenge 
(2015-2018), the Nigeria Aflasage Challenge (2013-2019), and the Vietnam GHG Emissions 
Reduction Challenge (2017-2021). We use a mixed-methods approach that combines Key 
Informant Interviews (with competitors, new entrants, project managers, and steering 
committee members) with desk research to examine whether these competitions 
stimulated sustained private sector investment and  market development after price 
incentives ended.  

AgResults is a $152 million initiative that uses pull mechanisms to incentivize private 
sector firms to overcome agricultural market barriers. Unlike traditional push funding, 
firms are rewarded only after achieving pre-defined results. The concept of “crowding-in” 
describes the extent to which prize competitions attract new private sector entrants, 
stimulate additional investment, and enable commercial activity that would not have 
occurred without the intervention.  

Kenya On-Farm Storage 
The market for hermetic storage has expanded since the end of the competition, with 
competitors mostly remaining in the market and with smaller, more informal new 
entrants entering the market. Out of 10 competitors, we were able to interview 4. Three of 
the four original competitors interviewed remain active in the market, and an estimated 
15-20 new firms have entered the hermetic bag market (with varying quality levels). Key 
success factors included strong farmer demand, observable product benefits in terms of 
reduced post-harvest loss, accessible manufacturing technology, and distribution 
networks established during the competition.  

We assign an approximate 50% attribution effect to competition drivers that emerged 
from the AgResults competition. Using a structured attribution framework, we estimate 
the factors that contributed to market growth of hermetic storage bags. This 
moderate-to-strong contribution is primarily driven through awareness creation, financing 
incentives, and demonstration effects from the AgResults competition that attracted new 
entrants. Complementary factors include expanded distribution networks, government 
and donor programs, and continued product innovation by firms.  
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AgResults competitors and primary market actors have produced hermetic storage bags 
based on patented technologies that ensure that the ratio and quality of materials used 
are effective in preserving grain in the long-term. The Kenya market has also seen the 
entry of newer, smaller firms that produce hermetic storage bags at a lower cost. While 
the lower barriers to entry have increased market size, producers have expressed 
concerns that some farmers who experience product failures may abandon the 
technology altogether rather than seeking higher-quality alternatives.  

Nigeria Aflasafe 
The market for aflatoxin-safe (AT/AC) maize has contracted substantially since the 
competition ended. Of four major competitors interviewed (out of ~40 that participated), 
only one maintains pre-competition scale. Others have scaled down or exited entirely. 
Aflasafe procurement by aggregators has fallen drastically, with the main distributor 
reporting near-zero commercial sales in recent months.  

The contraction reflects four reinforcing barriers:  

1.​ Weak enforcement of aflatoxin standards by Nigeria’s regulatory bodies, 
2.​ Low consumer awareness of aflatoxin health risks - The project impact 

evaluation reports that only 23% of farmers in project villages were aware  
3.​ Cessation of subsidized Aflasafe distribution through the Central Bank of 

Nigeria’s Anchor Borrowers Programme 
4.​ Absence of a premium market for AT/AC maize 

While the competition demonstrated proof-of-concept and helped establish a factory 
capable of producing 1,500 MT of Aflasafe annually, this infrastructure is now largely idle. 
Sustaining the gains would have required complementary government enforcement and 
sustained institutional demand, which did not materialize.  

Vietnam GHG Emissions Reduction 
While the private sector market for low-carbon rice practices in the AgResults 
competition region (Thai Binh) may have contracted with only two out of four eligible 
competitors reporting that they remain active, AgResults catalyzed significant 
follow-on investment at the initiative level. The Transforming Rice Value Chains (or 
TRVC) program is a similar Pay-for-Results program directly motivated by AgResults that 
focused on rice cultivation in the Mekong Delta region of Vietnam. Program implementers 
confirmed that TRVC was motivated by AgResults. Additionally, the Vietnamese 
government’s 1 Million Hectares High-Quality Low-Carbon Rice Program, launched in 
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December 2023, promotes the same core practices validated by AgResults and targets the 
Mekong Delta with a goal of reducing emissions by up to 10 millions of CO2e by 2030.  

This case illustrates an alternative crowding-in pathway - rather than stimulating new 
private-sector firm entry, the competition generated credible evidence and institutional 
relationships that informed subsequent large-scale public and donor investments.  

Looking Ahead: Lessons for Future PfR 
Competition Design 
The divergent post-competition outcomes across Kenya, Nigeria, and Vietnam reveal 
several cross-cutting themes with direct implications for how Pay-for-Results competitions 
can be designed to encourage sustained crowding-in.  

1.​ Observable, monetizable benefits are critical for 
sustaining farmer demand 

Competitions were most successful in creating lasting markets where the innovation 
delivered benefits that were immediately visible and directly valuable to farmers. In Kenya, 
hermetic storage bags visibly reduced post-harvest losses as farmers could see the 
difference in grain quality. This created self-sustaining demand that persisted without 
ongoing subsidies and attracted new firms to enter the market.  

In contrast, demand proved harder to establish where benefits were less observable - 
such as health benefits from aflatoxin reduction in Nigeria, where farmer adoption and firm 
engagement was sustained by the presence of competition incentives and collapsed once 
prizes ended.  While the Vietnam project showed observable benefits on farmer yields and 
income, limited firm-level adoption does not allow us to observe sustained farmer-level 
demand beyond the timeline of the Abt sustainability report. The follow-on Transforming 
Rice Value Chains (“TRVC”) project, however, is designed to provide additional benefits in 
the form of carbon credits alongside any productivity or income benefits from the package 
of practices. This suggests that PfR competitions targeting innovations with less tangible 
benefits need to be designed with complementary demand-creation strategies (such as 
enforcement of quality standards or public procurement) built in from the outset, rather 
than assumed to emerge organically.  

2.​The enabling environment determines the trajectory of 
the market  
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The regulatory and institutional context surrounding a competition shapes whether 
short-term gains translate into durable market outcomes. Kenya benefited from a relatively 
supportive ecosystem for agricultural inputs, with established quality testing agencies and 
an active agro-dealer network. While enforcement was uneven, the market infrastructure 
was adequate to sustain commercial activity.  

In Nigeria, despite the existence of aflatoxin safety limits, regulatory enforcement 
remained critically weak. Without consequences for purchasing non-compliant maize, 
buyers have no incentive to pay premiums for AT/AC maize. The competition temporarily 
compensated for these missing market conditions through prizes, but could not 
permanently substitute for regulatory enforcement. Future competitions operating in 
similarly structured markets should consider whether enabling conditions are likely to 
improve within the competition time frame, and if not, whether complementary policy 
advocacy or enforcement support should be integrated into program design.  

Vietnam’s strong government commitment to climate-smart agriculture created an 
enabling environment that facilitated scale-up through public and donor channels, even 
where firm-level commercial incentives proved insufficient. This suggests that alignment 
between competition objectives and government policy priorities can unlock alternative 
pathways to scale.  

3.​Crowding-in can take multiple forms beyond new-firm 
entry 

Across the three cases, three distinct pathways for crowding-in emerged.  

Private-sector market entry (Kenya): The competition demonstrated commercial viability, 
leading to the entry of 15-20 new firms. This is the most direct form of crowding-in, where 
the market becomes self-sustaining through competitive dynamics.  

Follow-on institutional investment (Vietnam): Rather than new firms, the competition 
generated credible evidence and institutional relationships that directly informed the 
design and scale-up of subsequent programs (TRVC, 1 Million Hectares). Implementers 
confirmed that TRVC was motivated by AgResults- this represents a catalytic pathway 
particularly relevant for innovations requiring systemic change.  

Limited crowding-in despite engagement (Nigeria): Despite substantial short-term 
engagement, the underlying market conditions meant that activity could not be sustained 
once incentives ended. This outcome highlights that crowding-in depends on structural 
conditions and not just firm participation.  

Recognizing these different pathways is important for both competition design and 
evaluation.  
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4.​Product characteristics shape sustainability trajectories  

The nature of the innovation itself significantly influenced whether market effects 
persisted. Tangible products with accessible manufacturing (like OFS bags in Kenya) 
enabled new entrants to join the market with modest compatible investment. Farmers, too, 
could perceive the effects of OFS bags in terms of tangibly preventing grain loss. In 
contrast, intangible innovations like a package of farming practices in Vietnam, or a 
biocontrol product requiring specialized production and distribution in Nigeria, can create 
higher barriers to independent adoption and market continuation.  

This finding suggests that competition design should carefully consider the innovation’s 
intrinsic market characteristics. Where innovations are inherently difficult to commercialize 
without ongoing support, PfR mechanisms may need to be supplemented with longer-term 
transition strategies, institutional procurement commitments, or policy reforms to bridge 
the gap between competition-period activity and self-sustaining markets.  

 

 

This evaluation will be updated in 2028, incorporating additional AgResults projects 
including the Indonesia Aquaculture Challenge, and the recently completed Tanzania Dairy 
Productivity Challenge. The update will revisit the projections presented in this report and 
expand the evidence base on whether and how PfR competitions lead to sustained market 
development across diverse agricultural contexts.  
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1.​ Introduction​
 

AgResults is a $152 million initiative that uses Pay-for-Results (PfR) prize competitions to 
incentivize private sector investment to overcome agricultural market barriers. The program 
encourages firms to develop and deliver innovative solutions that increase smallholder farmers 
productivity and income. Unlike traditional "push" funding mechanisms that provide upfront 
grants, AgResults employs "pull" mechanisms. This model puts the onus of providing 
development solutions on private sector actors in particular. In AgResults’ results-based pull 
model, private actors are rewarded only after achieving pre-defined results. This 
results-based system shifts the risks from donors to implementers and allows flexibility in how 
firms reach their targets. 

AgResults Theory of Change (ToC) assumes that, when offered the right incentives under 
appropriate market conditions, private firms will develop and scale technologies that benefit 
smallholder farmers. The AgResults competition rewards firms that deliver the identified 
innovations at scale. As adoption grows, these markets are expected to become commercially 
sustainable without further donor support. 

The concept of "crowding-in" represents a critical mechanism within AgResults 
market-creation pathway. It attempts to describe the extent to which prize competitions 
attract new private sector entrants, stimulate additional investment, and enable commercial 
activity that would not have occurred without the intervention. IDinsight’s crowding-in 
evaluation examines AgResults' role in generating sustained market effects across its portfolio 
- this evaluation seeks to measure whether the market for AgResults-supported technologies 
has grown within the target geographies whether through private or public investments, and 
the factors that have driven any changes in market size. 

The current crowding-in evaluation focuses on three completed AgResults projects: the Kenya 
On-Farm Storage Challenge (2015-2018), the Nigeria Aflasafe Challenge (2013-2019), and the 
Vietnam Greenhouse Gas (GHG) Emissions Reduction Challenge (2017-2021). These projects 
were selected because it has been several years since they concluded their implementation 
cycles, enabling an assessment of any potential crowding-in effects. All three were originally 
evaluated by Abt Global, which conducted impact evaluations and subsequent sustainability 
assessments. In 2028, we plan to update the projections presented in this 2025-2026 report 
and incorporate additional AgResults projects currently under implementation (Indonesia 
Aquaculture Challenge) or completed very recently (Tanzania Dairy Productivity Challenge), 
providing a broader evidence base for market sustainability and crowding in effects.1  

By comparing results across these diverse projects, the evaluation will provide insights into 
the conditions under which AgResults pull mechanism may lead to long-term market growth. 

 

1 AgResults projects that were terminated prematurely are not included in this evaluation. We will explore whether we can 
incorporate the Foot and Mouth Disease Vaccine Challenge and the Brucellosis Vaccine Challenge which are concluding in 
2028 in our future analysis. 
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2.​ Literature overview  
Pull mechanisms differ from traditional “push” subsidies by offering rewards after a defined 
result is achieved. This structure gives firms flexibility in how they meet the target and gives a 
clearer indication that there is real demand for the product (Kremer & Glennerster, 2004; 
Elliott, 2010). Pull mechanisms are particularly suitable in markets for newer innovations where 
demand may be weak - as they can help reduce demand uncertainty (Delbecq & Masters, 
2008). Generally, they explicitly position the private sector as the engine of innovation, and its 
participation is critical to achieving durable market outcomes. Private firms bring 
market-driven efficiency, risk tolerance, and the ability to scale solutions, while the public 
sector’s role is limited to paying for results (Kremer & Glennerster, 2004; Elliott, 2010; Delbecq 
& Masters, 2008). 

Building on this body of evidence, Narayan et al. developed an evaluation framework for PfR 
projects focusing on agriculture and food security outcomes to be applied to AgResults 
competitions (2022). This framework employs market analysis, causal impact analysis, and 
cost effectiveness analysis to assess private sector engagement, farmer adoption, and 
development outcomes including income effects. PfR mechanisms do not guarantee an 
improvement in beneficiary outcomes or the development of sustainable markets - these 
interventions need to be supplemented with effective targeting, a strong business case and an 
enabling environment in terms of infrastructure, regulation and distribution (OECD, 2017). The 
literature additionally identifies three critical conditions for pull mechanisms to potentially 
generate durable market-level effects:  

●​ Underlying market viability: While pull mechanisms can catalyze private investment, 
they cannot compensate for a fundamentally weak business case. For markets to 
persist beyond the incentive period, commercial margins must eventually be sufficient 
to cover operational costs (Wright et al., 2019).  

●​ Post-prize market dynamics: Evidence shows that sustainability depends on whether 
firms continue production, adoption remains steady, and demand is maintained once 
incentives are removed. Without these conditions, activity often declines – a pattern 
commonly referred to as “tail period risk” (Itad and Abt Global, 2021; Narayan et al., 
2022).  

●​ Political and environmental enabling conditions: Effective quality standards, reliable 
distribution infrastructure, accessible financing mechanisms, and institutional demand 
all support the continuation of market activity. Conversely, weak regulatory 
enforcement is consistently cited as a critical barrier to sustaining gains after the 
intervention ends (Spielman & von Grebmer, 2006; OECD, 2017). 
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3.​ Research Objectives and Questions 
This evaluation aims to assess whether each of the three projects being evaluated have led to 
the development/maintenance of a market for each competition innovation, after the 
completion of the competition.  

The evaluation is structured around three objectives: 

●​ Assess changes in market size post-competition, 
●​ Identify drivers of market change, including firm activity, farmer adoption, regulatory 

frameworks and broader market conditions, and 
●​ Determine AgResults’ contribution to observed market changes, as opposed to other 

contextual or policy-driven factors,when relevant. 

To operationalize these objectives, the evaluation address the following questions: 

●​ Research Question 1 (RQ1) - How has the size of the market for the innovation 
changed since the end of the AgResults competition? 

●​ Research Question 2 (RQ2) - What are the factors that influenced the change in the 
size of the market? 

●​ Research Question 3 (RQ3) - To what extent did the AgResults competition contribute 
to the change in market size, and what other factors may explain this change? 

​
​
​
​
​
​
​
​
​
​
​
​
​
​
​
​
​
​
​
​
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4.​ Methodology  
 

4.1 Methodological approach 
We use a mixed-methods evaluation approach to answer the RQs listed above. We rely on 
qualitative interviews, administrative data and desk research to characterize the size of the 
market as of the present day, and understand the factors that may have contributed to 
changes in the market since the end of the competition. Interview respondents included 
AgResults donors and stakeholders, former Project Managers (PM), representatives of past 
competitors and new firms that have entered the market.  

We found that market-level outcomes vary across different competitions, subject to the nature 
and targeting of the intervention and the geographical context and policy landscape of each 
country. Accordingly, our approach across countries is not uniform.  

●​ For Kenya, we conduct a mixed-methods analysis that tracks market growth and a 
supplementary attribution analysis to understand how much AgResults contributed to 
market growth vis-a-vis other factors.  

●​ For Nigeria, we rely on qualitative interviews to better understand the factors that led 
to a change in market size. Here, we focus more on Research Question 2 (identifying 
the factors contributing to change in market size) than on Research Question 3 that 
attempts to understand AgResults’ role. This decision is motivated by the limited 
number of active competitors in the market, the large variety of factors that affected 
the market in Nigeria, and the number of competitors we were able to survey (4 out of 
40).  

●​ For Vietnam, our approach relies primarily on desk research and qualitative interviews 
with AgResults stakeholders, i.e. Steering Committee members and PM. This 
decision is motivated by the limited number of competitors (4) and the nature of the 
innovation (a package of practices rather than a tangible solution) which led to 
deviations from the expected program Theory of Change. Here, we combine RQ2 and 
RQ3 to align with the nature of crowding-in being more aligned to additional investment 
and new commercial activity, rather than the entry of new private-sector firms.  

In Kenya and Nigeria, we collected data on firm size through in-depth qualitative interviews 
with original AgResults competitors, asking each firm: 

●​ Whether it continues to market the competition innovation as of 2025, 
●​ Whether any new firms have entered the market since the competition closed, 
●​ Which competitors who participated in the AgResults competition still remain active, 

and 
●​ How many firms they believe are currently present and functional in the market for the 

competition innovation. 

We triangulate this information from across qualitative interviews, allowing us to arrive at a 
number (or a range) of firms that are currently present in the market relative to the end of the 
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competition. If we have adequate evidence, this exercise will allow us to produce a credible 
estimate of the change in market size and penetration of each market. 

4.2 Study Population and Sample Sizes  
Our planned sampling strategy involved speaking to all Project Managers, a purposive sample 
of all competitors we could reach, and a snowball sample of new entrants.  
 
The study population for each project included all firms involved in the production, distribution 
or marketing of the competition innovation. In practice, while we planned to sample every firm 
appearing on the AgResults competitor roster or identified via competitor referrals, firms that 
could not be contacted after repeated attempts and firms that declined to participate were 
excluded from our sample.  
 
We acknowledge that there may be limitations to the representativeness of our findings due to 
the relatively smaller sample sizes for competitors linked to the limited number of remaining 
competitors in Nigeria and Vietnam. 
We were able to reach only one new entrant, in Kenya, due to difficulties in contacting 
respondents. While we spoke to this new entrant in Kenya, we were informed that new 
entrants were mostly informal unregistered vendors. While our current study design relied on 
phone/email outreach from AgResults records, we attempted to establish contact with 
agricultural authorities and grain councils in Kenya to help potentially identify new entrants. In 
Nigeria, we have reason to believe that there were very few new entrants in the market - while 
we received contact details for new buyers of Aflasafe, we did not receive any details of new 
Aflasafe-treated maize aggregators. We did not receive the contact details of any new 
entrants in Vietnam.  

We adjust for these limitations by supplementing insights from KIIs with scoping interviews 
and desk research.  

Table 1: Sample Sizes Achieved 
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Nigeria Kenya Vietnam 

Scoping 
interviews 

Interview with HIL, the main 
manufacturer and distributor 
of Aflasafe in Nigeria, and 
IITA, the PM on the project 

N/A  Interview with the project PM, 
SNV, the Secretariat, and 
representatives from key 
Steering Committee 
members  

Competitors Number of competitors: 40 
total 
Contact details available: 24  
Interviews completed: 4 

Number of competitors: 9 
total 
Contact details available: 7 
Interviews completed: 4  

Number of competitors: 10 
total 
Contact details available: 8  
Interviews completed: 1 

New entrants Contacted 5 out of 9 new 
entrants with available 
information, with no 
responses. 

Interview with one new 
entrant, other contact details 
and interviews are still 
pending. 

No interviews or contact 
information to report. 



 

4.3 Data Collection 

Primary data collection was conducted by IDinsight research team members using 
questionnaires combining open-ended qualitative questions and quantitative questions. All 
interviews (45–60 minutes) were conducted remotely by a two-person IDinsight team (one 
interviewer, one notetaker), recorded with consent, and transcribed via Turboscribe. After 
each session, the interviewer and notetaker finalized detailed notes and held a debrief to 
capture emerging themes and address any methodological issues.  

We developed a qualitative questionnaire for each set of stakeholders, complemented by a 
quantitative questionnaire2 for firms to report their sales data and other market information. 
Table 2 below shows which instruments correspond to which RQ. 

Table 2: Research Question-wise Data Collection 

Instrument Countries Used Applicable Research 
Questions 

Scoping Interviews with Project Manager Nigeria, Vietnam RQ1, RQ2, RQ3 

Key Informant Interviews with Competitors All countries RQ1, RQ2, RQ3 

Key Informant Interviews with New Entrants Kenya RQ1, RQ2, RQ3 

Desk Research All countries RQ1, RQ2, RQ3 

 

Desk Research - Our desk review will draw on AgResults and PM program reports, annual 
financial statements, press releases from firms, and relevant news articles to map baseline 
market size, growth trends, and external factors influencing sector development. 

Scoping Interviews - We contacted the AgResults Project Managers for in-depth scoping 
discussions, subject to their response and availability. These sessions probed the design and 
implementation conditions of the AgResults competition, observed market shifts after its close, 
and managers perspectives on what drove those changes.  

For Vietnam, we also conducted scoping interviews with members of the AgResults 
Secretariat and Steering Committee. Those conversations explored shifts in policy, regulatory 
frameworks, and funding environments that could have affected the entry, survival, and 
growth of firms in each market. 

Key Informant Interviews - We conducted key informant interviews (KIIs) with original 
AgResults competitors and new entrants. We used two semi‐structured KII guides—one 
tailored for original AgResults competitors and a second for newly referred market entrants. 
The competitor guide explored firms’ reported market involvement, perception of the market 
size, market entry conditions, and status of market infrastructure. We also used this 

2 We fielded an online survey via Google Forms to every competitor we interviewed from our master list of available 
contacts The questionnaire collected core indicators including annual sales revenue for the innovation, unit volumes sold, 
number of purchasing farmers, and average unit price. We do not use this data in our analysis due to low response rates.  
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conversation to probe the firms that are currently active in the market. The new‐entrant guide 
probed factors that drove new firms to join the market, and awareness of the AgResults 
competition.  

4.4 Data Analysis  

To synthesize insights from our qualitative interviews, we conducted systematic theme coding 
and synthesis of interview transcripts. We used a combination of deductive and inductive 
approaches to theme coding. Deductive themes were drawn from our hypotheses from the Abt 
Global reports, scoping interviews and the AgResults Theory of Change. We supplemented this 
with inductive coding to capture themes arising from stakeholder perspectives that were not 
anticipated in advance.  

After identifying and coding themes, we synthesized findings to identify consistent patterns 
across firms while also documenting important divergences, and tabulating response 
frequencies against each theme. In cases where response rates are low, we treat each 
interview as a case study, reporting findings narratively while clearly noting limitations. 

We supplement interviews with desk research to contextualize findings and highlight external 
factors influencing each market, and provide additional evidence where interview data might 
be limited. 

Attribution Analysis 

For the Kenya competition, we conduct an additional attribution analysis that borrows from the 
principles of Contribution Analysis (Mayne, 2001) and Process Tracing (Bennet & Checkel, 
2014). We do not conduct this analysis for Nigeria as there is no market growth to attribute 
competition/non-competition factors to, or Vietnam, where growth is not in the market itself, 
but in follow-up investments/initiatives that give credit to AgResults.  

We first compile all factors that could affect market size from RQ2, making sure to include all 
potential drivers and barriers. For each identified factor, we evaluate whether it can be directly 
or indirectly linked to the AgResults competition. For example, if new entrants tell us in 
interviews that they joined the Kenya OFS market because of strong distribution networks, 
and competitor interviews confirm those networks were established during AgResults, we 
attribute that factor to the competition. Conversely, if a new policy mandating OFS use for 
maize emerges, we examine its origins: if the policy resulted from advocacy or evidence 
generated by AgResults, we count it as attributable; if it arose independently, we treat it as 
external to the program. In this way, every market‐change factor is systematically mapped 
against the timeline, activities, and outputs of AgResults to judge the strength of its 
connection. We rate the strength of each factor and derive an overall attribution score by 
aggregating the ratings and qualitative evidence to estimate AgResults’ share in driving 
market-size changes. 
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5.​  Results  
5.1 Kenya OFS project 
Our analysis found evidence of a sustained and growing market for On-Farm Storage (OFS) 
devices since the end of the AgResults competition, and these findings further suggest that 
the prize mechanism catalyzed continued private sector engagement. The following sections 
present detailed analyses of market size changes, drivers of growth, and the extent to which 
these outcomes can be attributed to AgResults interventions. 

The Kenya OFS Challenge context 

The Kenya OFS Challenge aimed to alleviate post-harvest maize losses by incentivizing the 
production and distribution of hermetic storage devices. AgResults engaged nine suppliers of 
hermetic storage devices to sell directly to smallholder farmers. The project spent $9.1 million, 
including $6.25 million in prizes to three firms. The impact evaluation conducted by Abt Global 
in 2019 estimated that the project resulted in the following impact:  

●​ About 220,000 additional farmers in the competition area adopted improved storage 
relative to the counterfactual. 

●​ Adoption rates rose by 23 pp in Eastern Kenya and 6 pp in the Rift Valley. 
●​ Farmers added 358,000 metric tons of improved storage capacity, with three firms 

supplying 93% of sales. 
●​ Awareness of improved storage increased by 55 pp in Eastern and 35 pp in Rift Valley 

regions. 

The end-of-project impact evaluation noted that competitors' investments in manufacturing, 
distribution, marketing, and partnerships could enable continued operations, and that elevated 
farmer awareness and non-financial benefits had the potential to support ongoing demand 
(Abt Global, 2019). They also flagged potential threats, including quality deterioration, market 
consolidation, and crowding-out by subsidized programs. A sustainability assessment 
conducted in 2021 found that the market for on-farm storage of maize had grown 250% since 
AgResults conclusion, driven by competitors' continued marketing, new product innovations, 
and new entrants. It should be noted that some of this market growth was sustained by 
institutional programs that subsidized OFS distribution like the Kenya Cereal Enhancement 
Programme – Climate Resilient Agricultural Livelihood (KCEP-CRAL) and Farm to Market 
Alliance (FtMA) programs(Abt Global, 2021). At that time, the competition had effectively 
created a commercially viable market segment that persisted beyond donor funding.  

RQ1 - How has the size of the market changed since the end of the project? 

Since the conclusion of the AgResults Kenya OFS Challenge, the market for these devices 
appears to have grown. Of the four interviewees of nine competitors that completed the 
competition, three remain active in the market for OFS devices and reported an expansion in 
geographical coverage. The fourth competitor ceased distribution of a specific, branded 
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variety of hermetic storage bags which later established its own subsidiary to handle direct 
sales. We also conducted one interview with a new entrant3,4 that is producing and selling OFS 
devices. 

All active competitors noted new entrants joining the market, with one estimating that 15–20 
new firms now produce/distribute hermetic storage bags. This suggests the presence of a 
competitive market that continues to attract investment. According to the new entrant, while 
there are around four to five main distributors operating in Kenya, many of the new firms 
appear to be smaller or less established distributors. Other respondents identified several 
specific new entrants operating across different market segments and quality tiers. Regional 
manufacturers have emerged, operating by procuring components, assembling them, and 
selling directly to agro-dealers with lower overhead costs. Some existing agro-dealers have 
also begun assembling hermetic bags alongside their distribution operations. These new 
entrants include manufacturers concentrated in Western Kenya and North Rift Valley 
high-production zones. All competitors interviewed reported that new entrants invested their 
own capital after observing strong farmer demand, attractive profit margins and sustained 
sales, indicating that the market opportunity extends beyond prize-period conditions.  

However, entry has occurred across quality tiers, creating market segmentation between 
established brands and lower-cost alternatives that vary considerably in durability and 
hermetic seal effectiveness. Two interview respondents (one competitor and one new entrant) 
mentioned that producing and distributing lower-quality bags has become easier due to the 
availability of raw materials and access to knowledge on hermetic bag production. However, 
competitors noted that these bags were not necessarily constructed in accordance with the 
scientifically tested manufacturing requirements of the competitors’ proprietary technology. 
The divergence in product quality creates complicated market dynamics. While lower-cost 
options make hermetic storage accessible to more price-sensitive farmers, the risk of product 
failure in pest protection could erode overall trust in the technology. One respondent noted 
that farmers experiencing failures with low-quality bags sometimes abandon hermetic storage 
entirely rather than seeking higher-quality alternatives, suggesting that unregulated entry may 
create negative externalities affecting the broader market.5  

In terms of farmer adoption and OFS device sales, self-reported sales trends among former 
competitors still active in the market are mixed. One firm maintained steady sales, another 
reported a decline, and a third provided ambiguous responses preventing clear classification. 
Despite this variability, the continued activity of several competitors and the reported entry of 
new firms suggest that the overall market has not only persisted but shows signs of growth 
since the competition ended. 

RQ2 - What are the factors that influenced the change in the size of the 
market?  

The Kenya OFS market has sustained and expanded post-AgResults through mechanisms 

5 It is beyond the scope of this analysis to determine how much of the market for hermetic storage devices consists of 
sub-standard product, or the extent which they might cause disadoption. 

4 At the time of this writing, we are still attempting to identify and schedule interviews with representatives of new entrants. 
We will update these findings as new data becomes available. 

3 Please note that this new entrant is the subsidiary of an umbrella competitor firm. The umbrella firm shifted their local 
production and distribution operations from an earlier competitor to a new subsidiary.  
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established during the competition that proved commercially viable without continued prize 
support. Examining these mechanisms provides insight into why some competitors sustained 
or expanded their activity, why new entrants emerged, and how farmer adoption evolved. 

Table 3 summarizes the key factors thought to shape the Kenya OFS market and highlights the 
actors involved and the period during which it played a significant role. These factors were 
derived from interviews and desk research. 

Table 3: Factors Influencing the Kenya OFS Market 

Factor Description Actor Period 

Demand-side 

Supportive quality 
testing frameworks 

Quality checks to ensure product 
reliability to maintain farmer 
confidence 

Competitors, 
testing agencies 

Pre-competition 

Farmer awareness Awareness campaigns and 
education to promote adoption of 
hermetic storage solutions 

Farmers, NGOs, 
competitors 

Pre-competition, 
during competition, 
post competition 

Firm entry stimulated by 
observed firm's 
success 

Competitor entry driven by 
demonstrated commercial viability 

Competitors Post-competition  

Supply-side 

Expanded distribution 
and logistics networks 

Broader access to markets 
through distributors and retail 
channels 

Competitors Post-competition 

Product innovations Improvements in storage bag 
design or packaging to enhance 
quality and performance 

Competitors During-competition, 
Post-competition 

Availability of inputs Consistent supply of bags and 
other storage inputs 

Competitors, 
suppliers 

Ongoing 

Enabling environment 

Structural support by 
government and donors 
programs 

Programs that subsidize or 
support adoption, training, or 
marketing 

Government, 
donors 

During-competition, 
post-competition 

Financing mechanisms 
and incentives 

Credit, loans, or financial support 
to facilitate farmer purchases 

Financial 
institutions, 
government, 
Donors 

During-competition, 
post-competition 

Demand-side factors 

Farmer demand remains an important potential driver of market size. Among the active 
competitors, two report sustained demand from farmers, reflecting the continued perceived 
value of hermetic storage devices.  
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Supportive quality testing frameworks: Kenya’s regulatory standards for hermetic storage 
were developed prior to the AgResults competition by Kenya Agricultural and Livestock 
Research Organization (KALRO)6 and Kenya Bureau of Standards (KEBS).7 The East African 
Grain Council also developed voluntary quality standards (gazetted in 2020) that emerged 
from industry collaboration initiated during AgResults. These standards and KEBS certification 
provide technical specifications for hermetic bags including material thickness, seal 
requirements, and performance criteria. However, adherence remains voluntary and 
enforcement weak, limiting these standards' market governance effectiveness.  

AgResults mandated rigorous product testing as a competition requirement, with competitors 
working with multiple verification entities. Two competitors reported testing through KALRO. 
Three competitors utilized KEBS for quality verification. One competitor additionally worked 
with the International Rice Research Institute for testing green products. This multi-layered 
verification infrastructure established during AgResults continued functioning 
post-competition. 

The regulatory environment thus provides governance infrastructure without strong 
enforcement, creating a framework for quality assurance while permitting significant variation 
in actual compliance. This weak enforcement likely contributed to the emergence of 
lower-quality entrants that undermine market confidence.  

Farmers awareness: All competitors report that farmer awareness of improved OFS products 
increased over the course of the competition. One respondent noted that they did not feel the 
need to reinvest in farmer awareness and education when entering the market 
post-competition, suggesting that demand-activation by the competition was sufficient. 
Agrodealers networks retained product knowledge from training they received requiring only 
reintroduction of supply channels rather than renewed awareness building. This training was 
conducted by multiple actors: AgResults competitors who invested in farmer education, 
Kenyan government interventions and other initiatives including Gates Foundation and USAID 
programs). The interview participant reported that agrodealers educated during the 
competition continue providing product information to new customers, while government 
extension services incorporate hermetic storage into routine farmer advisory, sustaining 
awareness without continued AgResults involvement. This suggests that intensive marketing 
investments during the prize period created lasting effects. 

Insights from qualitative interviews indicate that the majority of farmers in the Eastern region 
received training during the 2014-2018 period through multiple concurrent programs including 
AgResults, Gates Foundation and USAID projects.  

Firm entry stimulated by observed firm’s success: Competitors noted that the visibility to 
other firms and to the general public that they enjoyed due to their participation in the 

7 Kenya Bureau of Standards (KEBS), provides Kenya’s quality infrastructure by developing standards, conducting 
conformity assessments, and supporting industries to meet national and international quality requirements, facilitating trade, 
investment, and sustainable production systems. 

6 Kenya Agricultural and Livestock Research Organization (KALRO) coordinates agricultural and livestock research in Kenya, 
developing and promoting technologies to improve productivity, sustainability, and resilience in the sector, thereby 
supporting food security and economic growth. 
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AgResults competition – including public recognition of award winners – demonstrated that 
manufacturing hermetic bags was commercially viable, motivating additional firms to enter. 
The four competitors interviewed highlighted that as farmers widely adopted the technology 
and early competitors continued operating after the competition, this confirmed to potential 
entrants that real, unsubsidized demand existed. This demonstration effect expanded the 
number of brands in the market and intensified competition, contributing to wider distribution 
and downward pressure on prices. 

Supply-side factors 

Expanded distribution and logistics networks: During the AgResults competition, 
competitors established distribution infrastructure across multiple counties. This included 
field-based sales staff with agricultural expertise (such as agronomists and sales promoters), 
regional warehouses, delivery vehicles, and partnerships with agro-dealer networks. 
Post-competition, three active competitors report sustaining or expanding these networks. 
However, distribution evolution has not been uniform, one new entrant (from the umbrella 
competitor firm that re-entered the market) reports experiencing supply disruptions 
post-competition and had to rebuild distribution networks from 2023-2024.  

Product innovations: Post-competition product innovation demonstrates continued private 
investment in market development. Two competitors reported expanding the range of 
hermetic storage options available to farmers, by introducing variations in bag technology 
(monolayer liners versus more advanced five-layer constructions) and producing lower-cost 
versions with fewer layers for more price-sensitive segments. Some firms also explored 
alternative designs – such as “standard bags” without EVOH barriers – to offer affordable 
entry-level products.  

Availability of inputs: Consistent supply of plastic components and other manufacturing 
inputs has been an ongoing enabling factor for market operations. Since the technology 
required to manufacture hermetic bags is relatively accessible and affordable, new entrants 
can enter the market with modest capital investment. Two respondents mentioned that several 
new manufacturers entered post-competition by sourcing plastic components and contracting 
assembly, avoiding large infrastructure investments required by established producers. The 
relatively low cost of raw materials and ease of manufacturing basic hermetic storage 
solutions enabled smaller firms to enter the market, increasing competition and contributing to 
price pressures. 

Enabling environment factors 

Structural support by government and donor programs: Government and donor programs 
provide significant demand supplementation distinct from purely commercial purchasing 
during and post-competition periods. Institutional buyers include international development 
organizations such as World Vision, Kilimo Trust, and Busara Global, along with county-level 
agricultural programs purchasing through established agrodealer networks and providing 
additional stability in demand.  
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Government agricultural programs have helped legitimize hermetic storage. County-level 
extension services now include hermetic storage as part of their routine farmer advisory on 
post-harvest loss reduction. Development projects such as the Green Climate Fund-supported 
AGRA8 (formerly known as the Alliance for Green Revolution in Africa) post-harvest projects 
have incorporated hermetic bags as recommended practices, providing official endorsement 
that facilitates commercial sales.  

Financing mechanisms and incentives: Prize incentives during the competition enabled firms 
to make infrastructure investments including manufacturing facilities, distribution networks, 
and marketing systems – that may have been risky without the revenue guarantee provided by 
AgResults. Competitors reported that the milestone prize structure reduced financial risk for 
these “lumpy” investments and allowed them to scale operations rapidly. Firms invested 
significant sums – two competitors collectively spent nearly $1 million on production facilities– 
viewing the funding as a foundation for long-term business sustainability rather than 
temporary support. Overall, the market has grown through a combination of sustained 
competitor activity, entry of new players, and stable farmer and institutional demand, 
moderated by price pressures and operational constraints. These supply and demand factors 
provide the foundation for understanding the role of the AgResults prize in catalyzing lasting 
commercial engagement, which is further explored in RQ 3. 

RQ3 - How did the AgResults competition contribute to this change and 
what other factors may explain this change?  

The Kenya OFS Challenge Project played a central role in establishing the foundations for a 
sustainable commercial market. Our qualitative attribution analysis,estimates that AgResults 
accounts for approximately 50% of observed market growth – a substantial contribution that 
was likely amplified by complementary market and policy factors. 

AgResults Contribution to market development  

AgResults was instrumental in establishing market foundations through the following 
mechanisms: 

Market demonstration effect: All interviewed competitors indicated that the competition 
validated the commercial viability of hermetic storage technologies, encouraging continued 
private engagement and stimulating entry of 15–20 new firms after the competition. 

Capacity building and infrastructure: Three of the four competitors credited AgResults with 
establishing their core business infrastructure – manufacturing capacity, marketing systems, 
and distribution networks – that remain operational today. 

Farmer awareness creation: All competitors emphasized that extensive farmer outreach and 
marketing during the AgResults period laid the groundwork for sustained demand. 

8 AGRA is an African-led organization that works to transform smallholder farming across the continent by scaling 
agricultural innovations, improving farmer incomes and food security, and promoting climate-adapted agricultural practices. 
AGRA partners with governments, NGOs, and the private sector to deliver solutions tailored to African farmers and 
agricultural enterprises. 
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Quality assurance and brand credibility: Through product testing protocols requested by 
AgResults and endorsed by the Kenya Bureau of Standards, two competitors highlighted that 
the initiative enhanced product recognition and consumer trust. 

Knowledge sharing: Firms also benefited from formal and informal exchanges promoted 
during the competition, fostering learning and diffusion of best practices across market actors. 

Other factors driving market growth 

While AgResults was instrumental in market creation, several external factors have also 
contributed to sustaining and expanding the sector: 

Distribution networks: The agro-dealer and cooperative linkages formed during and after 
AgResults have ensured consistent product availability and geographic reach across multiple 
counties. 

Regulatory and quality frameworks: The continued enforcement of KEBS standards has 
strengthened consumer confidence and supported fair competition. 

Institutional demand: Government and donor programs – particularly the Kenya Cereal 
Enhancement Program (KCEP-CRAL) and partnerships with USAID, WFP, GIZ, and other 
agencies – have provided reliable bulk demand, stabilizing sales for active firms. 

Ease of market entry: Low barriers to entry and accessible input markets have allowed new 
firms to enter and compete, driving down prices and expanding reach to new customer 
segments. 

Attribution methodology 

To assess the extent to which AgResults contributed to observed market growth, we 
conducted a structured qualitative attribution analysis informed by interview transcripts and 
desk research. Given the nature of available data, some assessments necessarily draw on 
informed team judgment. However, each step followed a transparent and replicable framework 
designed to minimize subjectivity. The goal is to quantify each factor's contribution to market 
growth and the extent to which AgResults can be credited for that contribution. We followed a 
four step process:  

1)​ Factor identification: Each market growth factor was assessed based on two 
dimensions: (1) Actor frequency – the number and type of stakeholders reporting or 
contributing to the factor, and (2) Timeframe – whether the factor emerged before, 
during, or after AgResults, indicating the likelihood of prize-related influence. 

2)​ Strength of contribution: We evaluated each factor’s importance to market growth 
using four standardized categories: key driver, moderate driver, supporting driver, 
minimal/No contribution 

3)​ Strength of attribution: We then assessed how directly each factor could be linked to 
the AgResults prize mechanism: strongly attributable, attributable, weakly attributable, 
not attributable 

4)​ Quantification approach: To translate these qualitative assessments into comparable 
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scores: 
a)​ We converted Ratings into numerical values (0, 33.3, 66.6, 100). 
b)​ We normalized contribution scores to sum to 1, representing each factor’s 

proportional influence on market growth. 
c)​ We calculated overall attribution scores by multiplying each factor’s normalized 

contribution by its attribution rating. 

Attribution analysis  

Our qualitative attribution analysis assessed each factor according to its contribution to market 
expansion and the strength of its link to AgResults. Within the set of identified contributing 
factors weighted by the strength of their contribution, we can state that AgResults contributed 
to approximately 50% of market growth drivers. This allows us to infer that AgResults 
interventions played a moderate-to-strong role in driving market growth – notably through 
awareness creation (16.7%), financing incentives (13.9%), and firm entry (8.0%). The 
identified market factors are limited to those cited by interviewed stakeholders and are not 
exhaustive. The assigned numeric scores are a subjective application of the research team’s 
understanding of contribution based on the data collected. Accordingly, these scores should 
be interpreted with caution - while a 50% score is a directional indicator that AgResults was a 
key contributor to market growth, we cannot say with certainty that 50% of all growth was 
driven by AgResults. We encourage readers to account for these caveats when interpreting, 
reporting or disseminating these findings.  

After normalization, we estimate that approximately half of overall market growth is directly or 
indirectly attributable to AgResults interventions. 

Table 4. Attribution per driving factor 

Factor Details Overall 
score (%)9 

1. Farmers 
awareness  

Awareness built during AgResults laid the foundation for 
post-competition adoption, as reported by all four respondents. 
AgResults funded large-scale awareness campaigns, credited by all 
respondents. 

16.7 

2. Financing 
mechanisms and 
incentives 

AgResults prize incentives enabled competitors to make 
investments and grow their businesses. AgResults directly enabled 
manufacturing investments. However, it is unclear if it influenced 
new entrants post-competition. 

13.9 

3. Firm entry 
stimulated by 
observed firm's 
success 

Respondents report engagement in formal and informal public 
engagement. However, this is not confirmed by new entrants. 
AgResults demonstrated visible success stories that may have 
encouraged new entrants. 

8.0 

4. Supportive quality 
testing frameworks 

Testing was important for credibility and mandatory for 
participation, but the market grew despite weak enforcement 
post-competition. AgResults mandated testing and multiple actors 
were involved too. 

5.1 

9 For a detailed description of the scoring approach, refer to the methodology section and annex 7.1.  
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Factor Details Overall 
score (%)9 

5. Expanded 
distribution and 
logistics networks 

Infrastructure is essential for reaching smallholder farmers and 
enabling geographic expansion. No respondent explicitly credited 
AgResults for expansion and it is unclear what role AgResults played 
here. 

4.5 

6. Product 
innovations 

Firm-specific factors mentioned by only 2 of 4 respondents. 
Innovations were firm-specific responses to market pressure, not 
directly required or created by AgResults. 

3.1 

7. Structural support 
by government and 
donors programs  

Kenya Cereal Enhancement Program and other programs stimulated 
demand. These programs were independent from AgResults. 

1.5 

8. Availability of 
inputs 

Inputs were available pre-competition and posed no constraints. Input 
availability was a pre-existing condition unchanged by AgResults. 

0 

 

5.2 Nigeria Aflasafe project 

Since the conclusion of the Nigeria Aflasafe competition, we find that the market for AT/AC 
maize has contracted, with a reduction in both active buyers and traded volumes. This 
contraction suggests that while the project successfully established an initial supply base and 
private-sector participation, sustaining these gains has proven challenging in the absence of 
continued incentives and strong regulatory enforcement. The following sections present 
detailed analyses of changes in market size, key supply and demand-side dynamics, and the 
extent to which observed outcomes can be linked to the AgResults interventions. 

The Nigeria Aflasafe Challenge context 

The Nigeria Aflasafe Challenge sought to address chronic aflatoxin contamination in maize, 
which limits farmers' access to formal and export markets. Before AgResults, awareness of 
aflatoxin health risks was low, and there was no market for aflatoxin-safe maize in Nigeria. 
The project incentivized 41 aggregators to procure maize treated with Aflasafe, a biocontrol 
product that reduces aflatoxin contamination. Aggregators were rewarded based on verified 
tonnage purchased from smallholder farmers, with $9.99 million in total expenditure including 
$3.07 million in prizes. The impact evaluation conducted by Abt Global in 2020 estimated that 
the project resulted in the following impact: 

●​ Approximately 75,800 farmers adopted Aflasafe™ in project areas – a 56 percentage 
point increase among smallholders in AgResults villages. 

●​ Farmers net maize income rose by 16% (about $318 per year), driven by a modest 
price premium of 5% for aflatoxin-safe maize. 

●​ Around 315,000 metric tons of Aflasafe-treated maize were aggregated. 

The project successfully demonstrated proof of concept but fell short of establishing a 
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sustainable market. By the fifth year, sales accounted for just 1% of national maize production, 
below the 3% target. Awareness of aflatoxin health risks increased only marginally (22 pp 
difference), suggesting that adoption was primarily incentive-driven. After the project ended, 
the market contracted due to sectoral instability, subsidized distribution of Aflasafe by 
government programs, and the absence of the guaranteed prize incentives. 

The sustainability assessment included in the 2020 impact evaluation noted that market 
continuity would depend on several interlinked factors: continued availability and affordability 
of Aflasafe and aflatoxin testing, sustained economic returns to farmers and aggregators from 
trading aflatoxin-safe maize (AT/AC maize), and the enforcement of aflatoxin standards that 
could stimulate broader consumer demand (Abt Global, 2021). The project’s long-term 
scalability was thus expected to hinge on whether these enabling conditions could be 
maintained beyond the competition period. 

RQ1 - How has the size of the market changed since the end of the project? 

The AT/AC maize market in Nigeria has contracted substantially since AgResults concluded, 
with evidence of declining activity across competitors, farmers, and market transactions. This 
contraction represents a reversal of the momentum achieved during the competition period, 
when 24 competitors aggregated 39,212 MT of AT/AC maize from over 13,000 farmers by 
project year 3. 

Competitor activity and market entry: We conducted key informant interviews with four 
AgResults competitors. These competitors are responsible for almost all remaining AT/AC 
maize market activity post competition. Interviews revealed divergent post-competition 
trajectories. Two of four interviewed competitors continue limited AT/AC maize aggregation at 
reduced scale. A third competitor exited the AT/AC maize market entirely following 
competition conclusion. The fourth competitor did not provide complete information on 
current aggregation activities, making it difficult to classify their current market status. 

This mixed picture contrasts with the robust competitor engagement observed during the 
AgResults period. The current withdrawal of multiple competitors suggests that the business 
case for AT/AC maize aggregation, which appeared viable during the prize period when 
subsidized by the $18.75/MT premium, has weakened substantially in its absence. 

Beyond the four interviewed competitors, scoping interviews indicate that additional 
aggregators have withdrawn from AT/AC maize sourcing. Scoping interviews reveal that 
Aflasafe procurement by aggregators has fallen drastically post-competition. The current 
Aflasafe distributor reports near-zero commercial sales in recent months, with no production 
in the past six months and raw materials stored unused for two years.  

In addition, at least nine new Aflasafe buyers entered the market post-competition. However, 
based on scoping interviews, these entrants may not represent maize aggregators 
specifically, as Aflasafe applications extend to groundnuts and chili peppers, creating 

27 



 

potential markets beyond maize. Given that AT/AC maize production has fallen to near zero, 
these new buyers account for only a minimal share of the market, suggesting no meaningful 
expansion occurred despite their entry. 

Farmer adoption: Adoption of Aflasafe by farmers has declined sharply, reaching very low 
levels post competition, compared to the elevated levels of adoption observed by Abt during 
the project. Two of four interviewed competitors noted that uptake among their previous 
farmer networks had essentially collapsed. 

This collapse reflects multiple reinforcing factors. Two competitors noted procurement 
challenges through commercial channels post-competition. Three competitors reported 
Aflasafe price increases, elevating costs without corresponding increases in output prices. 
Most critically, competitors indicated that farmers struggle to independently access the 
premium markets that competitors facilitated during AgResults.  

Post-competition demand for AT/AC maize remains weak, two of the four competitors report 
that demand for AT/AC maize is low, a finding supported by both scoping interviews and the 
AgResults sustainability report. While a nascent premium market for maize may have started 
to emerge during the project period, we find no evidence that this market has sustained after 
the AgResults competition. Without the competition’s verification system and marketing 
support, it seems that quality differences are now less clearly differentiated. Only one 
competitor mentions access to a premium market for poultry feed, and only one reports 
ongoing maize exports. 

RQ2 - What are the factors that influenced the change in the size of the 
market?  

The contraction of the AT/AC maize market in Nigeria reflects an interaction of supply-side 
and demand-side constraints that, in combination, have proven insurmountable without 
continued external support. These factors reveal fundamental market viability challenges that 
the AgResults prize temporarily alleviated but did not permanently resolve. 

Demand-side factors 

Farmer adoption of Aflasafe: As mentioned, adoption has declined post competition, with two 
out of four competitors reporting collapsed uptake among their previous farmer networks. 
Multiple factors drive this decline: 

●​ Input cost barriers: The final evaluation noted that at Aflasafe's price of approximately 
$1.84 (300 Naira) per kilogram, farmers needed yields exceeding 1 MT/ha and price 
premiums of 1-4% to achieve positive returns on Aflasafe investment. 
Post-competition, three competitors reported Aflasafe price increases, further 
elevating the break-even threshold. Without assured premium access or 
competitor-subsidized inputs existing during AgResults, marginal farmers find Aflasafe 
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adoption economically unviable. 
●​ Limited awareness: The evaluation found that only 23% of farmers in AgResults 

villages knew about aflatoxin health risks, and only 6% of household cooks (typically 
women responsible for food preparation decisions) were aware of these risks. This 
limited health awareness meant adoption was driven primarily by economic rather than 
health motivations. Without economic incentives, adoption unsurprisingly collapsed 
despite potential health benefits from consuming AT/AC maize. 

●​ Alternative pest control solutions: The final evaluation noted that at baseline, only 
16% of farmers reported post-harvest losses, largely because farmers successfully 
prevented losses using pesticide dust. This effective alternative – which costs less 
upfront than Aflasafe and doesn't require field application – provides a viable 
substitute. Recent reports and our qualitative interviews also mention toxin binders as 
another alternative approach to managing aflatoxin in animal feed, potentially further 
depressing Aflasafe demand. 

Also, scoping interviews reveal that local dealers often avoid stocking Aflasafe-treated maize 
due to low consumer demand. Recent research testing aflatoxin levels in Nigerian maize 
products found that locally produced ogi (maize cereal used for weaning and family breakfast) 
contained 15 ppb of aflatoxin B1 – substantially exceeding the 2 ppb limit recommended by the 
Standards Organisation of Nigeria (SON). In contrast, products from multinational companies 
showed aflatoxin levels below detection limits, suggesting quality differentiation exists but 
primarily benefits industrial rather than smallholder-sourced channels (S., Tasie, O. C., & 
Paymal, 2018).  

Lack of Premium market: During AgResults, competitors facilitated farmers’ access to 
premium markets, with buyers paying an average 5% premium. Post competition, evidence for 
a premium market remains limited. Only one competitor reports an existing premium market for 
AT/AC maize, linked to demand for Aflasafe-treated poultry feed10 and slightly higher maize 
weights. However, with only one competitor reporting access to premium markets, this 
suggests that industrial demand for AT/AC maize remains limited or concentrated among 
specific buyers, rather than widespread across the sector.  

Similarly, only one competitor reported exporting AT/AC maize post-competition. Global maize 
trade research shows that nations with strict aflatoxin standards (like the EU with 2-4 ppb 
limits) tend to trade with each other, while nations with more relaxed standards form separate 
trading networks (Wu, F., & Guclu, H. 2012). Nigeria's weak enforcement may limit its ability to 
consistently meet strict import standards, constraining export opportunities (Ademola, O., 
Liverpool-Tasie, S., & Obadina, A. 2017). 

Supply-side factors 

Aggregator withdrawal: Both competitors and distributors report that a majority of 
aggregators have exited the market, reducing sourcing capacity for AT/AC maize. Qualitative 
interviews indicate that the widespread withdrawal of aggregators following the end of the 

10 Feed millers account for 60-70% of processed maize in Nigeria, with poultry farms consuming 95% of produced feed, 
and nine large poultry farmers accounting for 70% of that consumption (Narayan et al., 2022). 
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AgResults competition was primarily driven by the disappearance of the financial incentives 
that had underpinned the outgrower model. During the competition, prize payments and 
matching funds played a central role in reducing commercial risk: they enabled firms to extend 
input credit to farmers, including Aflasafe, and absorb high default rates while maintaining 
liquidity. Once these incentives were removed, aggregators were exposed to the full cost of 
operating the model without a compensating revenue stream, making participation 
commercially untenable. Interviews also highlight that the shift from the subsidized production 
of Aflasafe to a fully commercial model resulted in a sharp increase in its price, significantly 
raising aggregators’ cost base and further tightening credit constraints for farmers. Combined 
with the lack of a large premium market for Aflasafe-treated maize, this limited aggregators’ 
ability to recover these higher costs through sales. Together, the loss of incentives, the sudden 
increase in input costs, and the absence of a strong demand-pull mechanism created a 
business environment in which aggregating Aflasafe maize was no longer financially viable, 
prompting many actors to exit the market. 

Aflasafe availability and pricing: Two competitors reported difficulties obtaining Aflasafe 
post-competition. While the distributor has established Aflasafe production capacity of 1,500 
MT through a dedicated factory, commercial distribution outside government programs 
appears limited. The Central Bank of Nigeria's Anchor Borrowers Programme (CBN-ABP) to 
distribute Aflasafe through the Maize Growers, Processors and Marketers Association of 
Nigeria (MAGPAMAN) reached over 73,000 farmers, but this government-subsidized channel 
closed in early 2024. The program's closure eliminated a major Aflasafe distribution 
mechanism, potentially contributing to further market contraction by reducing input availability 
just as commercial procurement challenges intensified. Post-CBN-ABP closure, farmers and 
aggregators must rely entirely on commercial channels, but respondents suggested these 
channels lack the scale and accessibility that government-subsidized distribution temporarily 
provided. 

Three competitors reported Aflasafe price increases post-competition. These increases may 
reflect reduced subsidized distribution increasing commercial channel prices and/or the 
distributor adjusting pricing following CBN-ABP program conclusion. The manufacturer reports 
that sales collapsed after the CBN-ABP program ended despite pricing adjustments, with 
virtually no commercial sales in the past six months and accumulated raw material inventory 
stored for two years without orders. Additionally, the distributor experienced non-payment 
issues with some former AgResults implementers who received the product but failed to remit 
payment, further complicating commercial distribution relationships. This suggests that 
post-competition price increases reflect not just subsidy removal, but fundamental market 
dysfunction where even discounted pricing cannot stimulate demand without regulatory 
enforcement or premium markets. 

Regulatory environment and enforcement gaps: Nigeria has established aflatoxin safety 
limits through the Standards Organisation of Nigeria (SON), with NIS-253:2010 for maize 
grains stipulating a maximum 4 ppb of aflatoxins, and NIS-253-723:2015 stipulating a 
maximum 2 ppb of total aflatoxins. However, enforcement remains critically weak, 
undermining market incentives for AT/AC maize production. Three out of four competitors and 
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all Aflasafe distributors note that regulatory standards are not strictly enforced. The 
government of Nigeria, through NAFDAC, has a legal framework to regulate aflatoxin levels 
and capacity to conduct testing. However, its ability to enforce regulations is severely 
constrained by unavailability of aflatoxin-free maize in the market and NAFDAC lacks capacity 
to conduct testing at scale needed to regulate the local market. Without enforcement, premium 
markets for AT/AC maize remain niche and fragile. Buyers face no regulatory consequences 
for purchasing non-compliant maize, reducing their willingness to pay premiums for verified 
AT/AC maize.  

Both supply-side constraints and demand-side limitations have compounded to contract the 
AT/AC maize market. 

RQ3 - How did the AgResults competition contribute to this change and 
what other factors may explain this change?  

The AgResults competition played a pivotal but ultimately insufficient role in establishing the 
market for AT/AC maize in Nigeria. While the prize mechanism successfully catalyzed 
temporary private sector engagement and farmer adoption, the subsequent market 
contraction highlights that sustainability depends on broader structural and regulatory 
conditions that the competition alone did not/could not establish. 

Role of the AgResults competition 

Market entry and participation: All competitors interviewed confirmed that AgResults 
incentives were essential to their initial engagement in the AT/AC maize market. By the end of 
year 3, the project engaged 24 competitors who collectively aggregated 39,212 MT of AT/AC 
maize from more than 13,000 farmers. This level of coordination and investment would have 
been highly unlikely absent the prize mechanism, given the missing market conditions at 
baseline. The final impact evaluation found that competitors were motivated both by business 
interest and social motivations including alleviating aflatoxin contamination and improving 
smallholder livelihoods. However, social motivations alone proved insufficient to sustain 
engagement post-prize. 

Knowledge sharing and capacity building: Competitors engaged in formal and informal 
knowledge transfer, including workshops, conferences, and networking. Two competitors 
remain active in the Competition Forum for Aflatoxin-Reduced Produce, while others report 
influencing new entrants, reflecting AgResults role in fostering a collaborative market 
ecosystem. 

Infrastructure and production capacity: The AgResults competition facilitated investment in 
Aflasafe production, including establishment of a factory with 1,500 metric tons capacity. This 
facility, operated by HIL, was able to produce Aflasafe at scale and partnered with CBN-ABP 
to distribute to farmers. While this capacity remains underutilized for purely commercial AT/AC 
maize production, it positions Nigeria to rapidly scale Aflasafe utilization if enabling conditions 
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improve. 

The shift from non-existent to operational production capacity represents a permanent 
infrastructure change attributable to AgResults alongside USAID initiatives in the country. This 
contrasts with purely demand-side interventions that leave no lasting physical infrastructure. 
However, the facility relies on government procurement rather than commercial sales. While 
supply-side interventions create lasting physical assets that demand-side interventions do 
not, stranded production capacity sitting idle may be equally, or more wasteful from a 
development investment perspective, as substantial capital remains locked in underutilized 
infrastructure. The facility could enable rapid scaling if enabling conditions improve, but 
without commercial demand, the investment outcome resembles a market failure despite the 
physical asset. 

Market development and demonstration effects: The project demonstrated that when 
appropriately incentivized, private sector actors could successfully engage smallholder 
farmers at scale to produce Aflasafe-treated maize. 

Non-AgResults factors influencing market change 

Government programs and policy support deficit: As detailed in RQ2, three out of four 
competitors and all distributors indicate that aflatoxin regulations exist but lack enforcement. 
NAFDAC's enforcement capacity is "severely hampered by unavailability of aflatoxin-free 
maize in the market" and "lack of capacity to conduct testing at scale," while "lack of capacity 
and political will to enforce rules on sensitive issues affecting a majority of people" limits 
regulatory effectiveness. 

This enforcement gap creates an issue: individual firms investing in AT/AC maize bear costs 
without capturing benefits if competitors can sell conventional maize at similar prices without 
facing regulatory consequences. AgResults temporarily overcame this by directly subsidizing 
compliant firms, but sustainable markets require enforcement in the Aflasafe context. 

Additionally, competitors report that no sustained procurement schemes or institutional 
support exist for AT/AC maize purchasing. The business plan anticipated that 
government-driven efforts would generate broader aflatoxin awareness and enforce 
regulations once AgResults ensured steady AT/AC maize supply, expectations that have not 
materialized. 

Economic and structural constraints: High Aflasafe prices, limited input availability, and 
rising operational costs discourage both farmers and aggregators. Large-scale testing 
infrastructure remains costly and challenging to implement, further constraining market 
expansion: 

●​ Three competitors confirmed that post-competition price increases further squeezed 
their margins. Key informant interviews suggested that without subsidies farmers 
might find adoption economically marginal or negative. 

●​ The final evaluation noted that Aflasafe verification was costly because testing was 
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available only outside Nigeria. While HIL has expanded testing services across the 
country, systematic testing remains expensive and inaccessible for most 
smallholders and small-scale aggregators. This prevents the quality differentiation and 
premium justification necessary for commercial viability. 

Farmer and buyer behavior: Inconsistent adoption by farmers and mixed consumer 
preferences limit demand, while weak incentives for premium pricing reduce the 
attractiveness of producing AT/AC maize. 

●​ As detailed in RQ1 and RQ2, farmer adoption has collapsed post-competition. Without 
understanding of health benefits, farmers adopted Aflasafe primarily for economic 
access to premium markets. When aggregators withdrew post-competition, farmers 
lost both market access and technical support, eliminating adoption incentives. The 
business plan noted that farmers typically sell maize immediately post-harvest to pay 
school fees and meet cash needs, rather than storing for later sale at potentially higher 
prices. This behavioral pattern limits farmers ability to independently seek premium 
buyers, making them dependent on aggregator intermediation that has largely ceased. 

●​ The final evaluation's point-of-sale surveys with non-farm consumers additionally 
found that awareness of aflatoxin risks and willingness to pay for AT/AC maize by 
end-customers remained low. Research shows that 75% of foods consumed in Nigeria 
are purchased and over 65% are processed, with domestically processed maize 
products accounting for over 80% of food available at wet markets where most 
Nigerians shop (Liverpool-Tasie et al., 2016). However, this processing sector has not 
translated into systematic demand for verified AT/AC maize, likely due to price 
sensitivity and lack of enforcement creating consumer demand signals. 

5.3 Vietnam Greenhouse Gas (GHG) Emissions Reduction project 

The Vietnam GHG Emissions Reduction Challenge Context  

The Vietnam GHG Emissions Reduction Challenge (or “Vietnam GHG challenge”), incentivized 
competitors to promote integrated technology packages that reduced methane emissions 
from rice farming while maintaining or improving yields through two project phases. Phase 1 
(2017-2018) involved competitors testing and developing their technology packages over two 
cropping seasons, with 11 competitors participating. Phase 2 (2019-2020) focused on scaling 
proven technologies to reach the greatest number of smallholder farmers over four 
consecutive cropping seasons, with four competitors advancing based on their Phase 1 
results. The project had a total expenditure of $8 million ($3 million in prizes). The impact 
evaluation conducted by Abt Global (published in January 2022) estimated that the project 
resulted in the following impact:  

●​ Farmers using improved packages achieved 11% higher net harvest value and 14% 
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higher yields. 
●​ Treatment farmers were 12% more likely to sell rice and showed improved input 

efficiency (less fertilizer, better residue management). 

According to the Sustainability Assessment conducted after the impact evaluation, in spite of 
a favorable enabling environment promoted in the country –“Zero Carbon 2050” policy, 
Decree 6 on emissions– and strong export demand, firm engagement declined post-project 
(Abt Global, 2023). Only two competitors continued promoting their technologies in the 
season following the competition; others scaled back or exited. Moreover, profitability was 
partly dependent on subsidized inputs, raising doubts about commercial viability once donor 
support ended. 

Our analytical approach for the Vietnam market differs from that applied to Nigeria and Kenya 
due to the nature of the innovation. The Vietnam competition did not center on a tangible 
product but rather on a set of practices that participating firms could promote. This is further 
complicated due to the necessity of an accurate balance of practices - a comprehensive 
package of practices is necessary because changing only one element (e.g., water 
management) without adjusting others (e.g., fertilizer) could potentially increase overall 
emissions. Additionally, competitor firms were not of a single uniform type - competition 
participants included both input providers and rice exporters, reflecting variation in the types 
of firms targeted by the intervention. Findings from the AgResults competition and 
sustainability reports indicate that only two firms remained engaged in promoting low-carbon 
rice despite a strong enabling environment. 

In light of these unique market factors, we reconceptualize the definition of crowding-in and 
the nature of market development in the Vietnam GHG project context. Rather than framing 
the supply side of market as a set of private sector players, and “growth” as the crowding-in 
of additional firms promoting low-carbon practices, we assert that it is appropriate to 
conceptualize crowding-in as the stimulation of additional investment and new initiatives 
aimed at encouraging low-carbon rice cultivation among Vietnamese farmers. 

RQ1 - How has the size of the market changed since the end of the 
project? 

Firm-level Market Changes 

Through interviews with project implementers, we understand that crowding-in in the Vietnam 
GHG context is the development of a market of heterogeneous players (private, public or 
non-profit) that encourages farmers to adopt low-carbon rice cultivation practices. The 
conventional market for AgResults-targeted competitors saw a decline in participation: only 
two firms remained active while there were four eligible competitors at the end of the 
competition.  
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One firm in particular, which won second prize worth $400,000, expanded from a pilot area of 
0.2 ha cultivated in 2017 to 2,500 ha in Thai Binh and other provinces with participation of 
more than 6,000 rice farming households by 2021 (Switch-Asia, 2023) and now joined the 
TRVC competition.  

A scoping interview with the AgResults project leadership confirmed that at least two former 
AgResults Phase 2 competitors continue to actively promote and expand low-carbon rice 
practices beyond the competition. However, the two firms pursue distinct strategies reflecting 
their different business models. One firm (a rice and seed producer) has continued to expand 
low-emission rice production in the Red River Delta and Mekong River Delta, and is now a 
participating competitor in subsequent PfR initiatives. Another fertilizer company works with 
the government agricultural extension services to improve low-emission rice cultivation. Both 
firms' continued engagement demonstrates that while the AgResults competition did not 
generate new private-sector entry, it produced lasting commitments among key participants 
that extend beyond the original competition geography and scope. 

However, no commercial premium market for low-carbon rice emerged. According to the 
competitor interviewed, export markets (Australia, US, EU – constituting 70% of sales) 
prioritize price and quality over carbon attributes. The motivation for maintaining low-emission 
practices stems from meeting stringent export market requirements regarding pesticide 
residues rather than carbon premiums, as competitors seek to achieve good quality rice for 
export access. Project implementers confirmed that voluntary linkages between smallholder 
farmers and firms for scaling low-emission rice production are unlikely without continued 
incentive mechanisms. 

Initiative-level Market Growth 

However, the Australian Department of Foreign Affairs and Trade (DFAT) has since invested in 
a follow-on program to AgResults in the rice-cultivating Mekong River Delta region of 
Vietnam. The Transforming Rice Value Chains (TRVC) program follows the same two-stage 
competition structure as AgResults. TRVC was formally launched in 2023 and is implemented 
across three key rice provinces in the Mekong Delta: An Giang, Dong Thap, and Kien Giang, 
with a total budget of AUD 16 million (~USD 10.5 million) and a five-year implementation 
period concluding in 2027 (VietnamPlus, 2024; SNV, 2022). TRVC aims to use a 
Pay-for-Results incentive to stimulate more private sector promotion of sustainable 
rice-growing practices. While AgResults focused on a broader umbrella of input providers and 
exporters in the Thai Binh region of Vietnam, TRVC primarily targets rice trading and exporting 
companies in the rice-producing Mekong Delta region.  

Program implementers interviewed for this evaluation confirmed that TRVC was directly 
motivated by the successes of the AgResults competition. DFAT representatives stated that 
TRVC was "100% motivated by AgResults and what we saw as the successes there." 
Implementers note that TRVC was designed to build on the momentum created by AgResults 
and scale its achievements to Vietnam’s main rice production region. By Season 3, TRVC 
expanded to 139,000 hectares – substantially larger than AgResults fourth crop in just the first 
season, demonstrating accelerated scale compared to AgResults' approximately 5,000 
hectares total across four crops. 
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TRVC operates at substantially larger scale than AgResults, reflecting the Mekong Delta's 
position as the source of 90% of Vietnam's rice exports. The program engages 10 lead 
competitors, but because most partner with other rice value chain companies within or 
outside their ecosystems, TRVC effectively works with over 20 private sector firms. After 
three cropping seasons, TRVC expanded to over 80,000 hectares with the participation of 
approximately 20,000 smallholder farmers — compared to AgResults' cumulative 5,000 
hectares over six crops and approximately 50,000 smallholder farmers (though the smaller 
per-crop area reflects the smaller-scale firms operating in Thai Binh). 

TRVC addresses AgResults verification challenges by selecting Regrow Ag's Agriculture 
Resilience Platform as the measurement, reporting, and verification (MRV) technology, 
providing more reliable and user-friendly emission quantification (WBCSD, 2024; Globe 
Newswire, 2024). The implementation team also plans to introduce non-monetary incentives 
including green and low-emission rice certification developed with the Vietnam Rice Industry 
Association, with one early success involving the export of the first shipment of low-emission 
Japonica rice to Japan at substantially higher prices than average rice. 

The objectives of the Vietnam GHG competition are also aligned with the Vietnam government 
and the World Bank’s Viet Nam “Transformative Carbon Asset Facility (TCAF) One-Million 
Hectare High Quality Low-Carbon Rice in the Mekong Delta Program” (or “1M Ha program”). 
The 1 M Ha program was officially launched in December 2023 through Prime Minister 
Decision No. 1490/QD-TTg, targeting sustainable development of one million hectares of 
high-quality, low-emission rice cultivation across 12 Mekong Delta provinces by 2030 
(Vietnam.vn, 2025; VietnamPlus, 2023).  

Inspired by earlier successes including Vietnam Sustainable Agriculture Transformation 
Project (2015-2022), the Vietnamese government with World Bank partnership pledged to 
scale up, aiming to reduce greenhouse gas emissions by up to 10 million tons of CO2e by 
2030. Potential World Bank financial support will be paired with results-based carbon 
financing from the TCAF to reward farmers for emission reduction achievements (World Bank, 
2024). 

The 1M Ha program promotes the same core practice categories that were tested and 
validated by AgResults - alternate wetting and drying, nitrogen reduction, seeding density and 
residue management. Both TRVC and the 1M Ha program focus on the Mekong River Delta, 
and the TRVC project director stated that all project results will directly contribute to the 1M Ha 
project (VietnamPlus, 2024). 

The timeline connecting AgResults, TRVC, and 1M Ha is instructive. AgResults concluded in 
2021. The TRVC concept was developed immediately after, with DFAT funding the design 
phase from June 2022 to June 2023. TRVC launched in mid-2023. The government formally 
launched the 1M Ha program in November 2023. The TRVC project leader confirmed that 
while developing the TRVC concept, they were not aware the government was simultaneously 
designing 1M Ha, despite working closely with the Department of Crop Production throughout 
TRVC's design process. However, upon the 1M Ha launch, the government agreed that TRVC 
"aligned and contribute[d] to the 1 Million Hectare" and TRVC was recognized as a "satellite 
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model" within the larger program. 

RQ2 - What are the factors that influenced the change in the size of 
the market?  

In this section, we first examine the factors that constrained the growth of the conventional 
private sector market before considering the broader initiative-level growth. 

Firm-level Market Changes 

Several factors limited the growth of the private sector market for low-carbon rice practices. 

First, there was a lack of commercial incentives for firms to continue promoting low-carbon 
practices in the absence of competition prizes. The Sustainability Assessment notes that 
profitability was partly dependent on subsidized inputs, raising doubts about commercial 
viability once donor support ended (Abt Global, 2023). Without clear profit margins or tangible 
gains, firms had limited motivation to sustain their engagement beyond the competition 
period.  

Second, the competition incentive in Vietnam may not have operated as expected. While the 
incentive was designed to encourage market investment and sustain market activity, limited 
competitor engagement indicates that the incentive may not have been sufficient to motivate 
firm investment beyond the lifetime of the competition. This learning from the AgResults 
competition has motivated the TRVC funding and implementation teams to explore the 
possibility of creating an in-built and sustainable market by allowing participating firms to earn 
carbon credits for their carbon reductions.  

Third, there was no homogeneity across firm profiles in AgResults. Participants included input 
providers and rice exporters, with considerable variation in the type of firm targeted by the 
intervention. The initial scope was broad but quickly narrowed to major seed providers, with 
only four firms continuing through Phase 2. There was early concern among program 
stakeholders that the expected level of participation was difficult to realize. This heterogeneity 
made it challenging to design incentives that would appeal uniformly across firm types, and 
may have contributed to the decline in participation over the course of the competition. 

Initiative-level Market Growth 

While firm-level market growth did not materialize, the AgResults competition contributed to 
broader initiative-level growth through several channels. 

The successes and learnings from AgResults highlighted the potential for a follow-on project 
through TRVC. This continuity was supported by the retention of the same project 
management, implementation team, and advisory structures across both programs. The 
AgResults competition demonstrated that farmers could increase productivity while reducing 
inputs and methane emissions. Two respondents reported that this demonstration effect 
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directly motivated the scale-up effort in the Mekong Delta. TRVC was able to learn and build 
from the AgResults experience. Program designers streamlined verification and greenhouse 
gas measurement processes, and shifted the targeting strategy. Both programs aim to reduce 
inputs to lower costs while maintaining yields. The government of Vietnam, through the 
Ministry of Agriculture, owns and promotes advanced rice farming packages built around this 
principle. However, KII respondents report that farmers don’t sustain practices after training 
due to the lack of market engagement. Development programs like AgResults and TRVC 
address this gap by incentivizing companies and farmers to adopt government-introduced 
practices, while allowing room for innovation to make practices "tailor-made, 
context-appropriate, and more advanced." In AgResults, different competitors refined the 
government's core package — experimenting with seedling production methods, spacing for 
transplanting, and optimized timing of fertilizer application. TRVC has continued this approach 
while shifting emphasis from technology innovation to scaling and formalization through 
carbon credits.  

According to scoping interviews, AgResults established formal government buy-in through 
partnership with the Department of Crop Production for legal aid support, technical and 
co-monitoring of project implementation, enabling government officials to witness and 
document the results and impact themselves. Dissemination occurred through formal 
workshops and learning channels including television and local newspapers. Project 
implementers stated this evidence-based approach was highly timely and effective in showing 
government and private sector that low-emission rice production provides mutual benefits to 
every stakeholder. The lead continuing competitor reported freely sharing their technology 
with government entities, researchers, and other farmers, noting that others would use their 
materials, experience, and documents. They described their approach as representing a 
significant change in rice growing technology knowledge and perspectives. 

Both AgResults and TRVC have been operating ahead of the 1M Ha program and have sought 
to shape and influence its design. Program funders report that TRVC's influence on 1M Ha 
represents a potential pathway for scaling the practices validated under AgResults to a 
national level. Close engagement with senior government officials —including representatives 
from the Department of Crop Production and the Vietnam Rice Association on the TRVC 
advisory committee— facilitated institutional linkages and potentially contributed to follow-on 
adoption at the policy level.  
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6.​ Discussion 
This evaluation attempts to assess whether AgResults’ Pay-for-Results (PfR) prize 
competitions led to sustained private-sector engagement and durable post-competition 
market development. While all three projects examined in this report successfully mobilized 
the private sector during implementation, post-competition outcomes diverged substantially. 
These differences provide valuable insights into how the nature of the product, the structure 
of incentives, and the broader enabling environment interact to shape whether and how 
crowding-in occurs.  

Rather than pointing to a single pathway to market sustainability, the findings show that 
multiple, context-specific trajectories exist through which AgResults competitions may 
influence markets over time. In Kenya, the competition almost certainly contributed to the 
emergence of a commercially viable market for hermetic storage that continues to attract 
private investment. In Nigeria, the competition catalyzed substantial Aflasafe sales during 
implementation, but did not persist in the form of sustained market participation once 
incentives ended. In Vietnam, firm-level engagement declined after the competition ended, 
yet AgResults played a critical role in informing subsequent large-scale public and donor 
investments. Taken together, these cases underscore the importance of aligning expectations 
of crowding-in with both the characteristics of the innovation and the market failures the 
competition is designed to address.  

Cross-country patterns in post-competition market outcomes 

In Kenya, the OFS Challenge demonstrates a case where the PfR model aligned closely with a 
viable long-term business case. The competition targeted a tangible product with clear and 
immediately observable benefits to farmers: reductions in post-harvest losses and improved 
grain quality. Prize incentives enabled firms to make upfront investments in manufacturing, 
distribution, and farmer awareness that retained value beyond the competition period. Several 
original competitors remain active years after project close, and interviews indicate that new 
firms entered the market after observing sustained demand and commercially viable margins.  

In Nigeria, the competition targeted aggregators of Aflasafe-treated maize, while Aflasafe 
itself was distributed to aggregators by a single licensed firm that also served as the Project 
Manager. This model created distance between the innovation and the farmer. Additionally, 
Aflasafe innovation does not offer observable, immediate economic benefits to farmers. While 
it provides health benefits by reducing aflatoxin contamination, these are not directly 
observable, and the solution did not increase yield or productivity. This limited farmer and 
consumer demand for the product. The evidence suggests that the competition temporarily 
compensated for missing market conditions, particularly weak enforcement of aflatoxin 
standards and limited consumer demand, rather than resolving them.  

In Vietnam, the intangible nature of the innovation and the lack of sustaining firm-level 
incentives meant that new investment came from institutional investors rather than the private 
sector. While evidence on firm-level growth in the Thai Binh region is limited, the competition 
appears to have contributed to broader system-level change. In this case, AgResults credible 
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evidence, implementation experience, and institutional relationships directly informed the 
design of follow-on initiatives, including DFAT’s TRVC program and the Government of 
Vietnam’s 1M Ha low-carbon rice initiative. This is the other catalytic pathway offered by 
AgResults, for solutions which require government and donor support to promote 
environmental solutions.  

Looking ahead 

Several themes emerge across all three competitions that can help inform how similar 
Pay-for-Results initiatives can be designed to encourage crowding-in.  

First, adequate farmer and consumer demand were created when innovations delivered 
benefits that were easily observable and directly monetizable by farmers or firms, as in 
Kenya. In cases where health or environmental benefits were less observable, private demand 
proved harder to establish without complementary policies or enforcement, as seen in Nigeria 
and Vietnam. Persistent demand from farmers for the innovation promoted by the competition 
could, in turn, act as an incentive for private sector firms to remain in and continue to invest in 
the market.  

Second, the enabling environment plays a decisive role in shaping outcomes. Kenya benefited 
from a relatively supportive ecosystem for agricultural inputs, even if enforcement was 
uneven. Nigeria’s weak enforcement of aflatoxin standards further reduced any incentives for 
farmers and aggregators to invest in producing aflatoxin-safe maize. Vietnam's strong policy 
commitment to climate-smart agriculture enabled scale-up through public and donor 
channels, even where firm-level commercial incentives were insufficient. Competitions were 
most successful when there was a pre-existing enabling environment for the innovation, or 
when the competition aligned with and encouraged broader institutional reforms.  

Finally, the evaluation suggests that crowding-in may not manifest strictly as new-firm entry 
(as was the case in Kenya), but it may also take the form of subsequent investment and 
practice change, as in Vietnam. Where underlying market conditions remain weak, as in 
Nigeria, crowding-in may be limited despite substantial short-term engagement. Recognizing 
these different pathways is important for both competition design and evaluation, particularly 
when setting expectations around sustainability and scale. 
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7. Annex  
7.1.​ Kenya OFS market growth: Attribution analysis 

The table below presents the complete attribution analysis for all factors contributing to Kenya's on-farm storage market growth following the 
AgResults competition. 

Factor Market driver score Standardized score Attribution score  Overall score % 

1. Farmers awareness  100 0.18 91.7 16.7 

2. Financing mechanisms and incentives 91.7 0.16 83.3 13.9 

3. Firm entry stimulated by observed firm's 
success 

75 0.13 58.3 8.0 

4. Supportive quality testing frameworks 41.7 0.07 66.7 5.1 

5. Expanded distribution and logistics networks 100 0.18 25 4.5 

6. Product innovations 41.7 0.07 41.7 3.2 

7. Structural support by government and donors 
programs  

50 0.09 16.7 1.5 

8. Availability of inputs 50 0.09 0 0 
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To illustrate how these scores were derived, we walk through the complete assessment 
process for one factor: Supportive quality testing frameworks. This example demonstrates 
our four-step methodology, showing how we moved from interview evidence to final 
quantified attribution scores. The same process was applied systematically to all factors 
analyzed. 

Step 1: Factor Identification 

We examined interview transcripts to identify which actors contributed to this factor and 
when their involvement occurred, to establish whether the factor emerged organically or 
was influenced by the AgResults competition. 

Respondent Quote Actors 
Identified 

Timeframe 

KE1001 "We used to take the bags for quality checks at KEBS. 
So that infrastructure was existing. Maybe we didn't 
use it in the beginning so much but it was existing." 

KEBS Pre-competition 

KE1002 "Testing infrastructure was available. It was actually 
one of the requirements for AgResults, for you to be 
part of the AgResults program. You had to have your 
bags tested by KALRO, a test that involved close to a 
whole year." 

AgResults, 
KALRO 

Pre-competition, 
During 
competition 

KE1010 "Testing. Yes, to test the quality of the bags, for 
example. That was there. We worked with KALRO. We 
worked with Kenya Bureau of Standards. We worked 
with... All green products are tested by International 
Rice Research Institute... So those were there." 

KALRO, 
KEBS, IRRI 

Pre-competition, 
During 
competition 

KE1011 "Together with the Kenya Bureau of Standards, WFP, 
University of Nairobi, and East African Grain Council, 
together we made hermetic storage technology 
standards for the East African community." 

KEBS, 
EAGC, 
WFP, 
Competitor 

During 
competition 

Step 2: Strength of market contribution 

Four team members independently assessed the importance of the factor regarding overall 
market growth, then discussed to reach consensus. 

Reviewer Rating Justification 

Reviewer 1  Moderate driver Important factor because it was mandatory for AgResults participation 
and product credibility 

Reviewer 2  Supporting Quality testing might strengthen distribution networks by increasing 
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driver dealer confidence and willingness to offer hermetic storage, but this is an 
indirect boost to market linkages 

Reviewer 3  Supporting 
driver 

Agree that this is a supporting driver for market growth, not essential (as 
it was there before AgResults and did not matter that much) 

Reviewer 4  Supporting 
driver 

Testing helps maintain quality but doesn't drive presence in the market 

Three of four reviewers rated this as a "Supporting driver" and one as a "Moderate driver." 
Using our scoring scale (Key driver = 100, Moderate driver = 66.67, Supporting driver = 
33.33, Minimal = 0), this factor received 41.67 points as an average for market contribution 
strength. 

Step 3: Strength of attribution to AgResults 

We assessed how directly this factor can be credited to AgResults by considering: (1) 
whether AgResults was the only contributor, (2) how AgResults influenced other 
contributing actors, and (3) whether effects persisted post-competition. 

Reviewer Rating Justification 

Reviewer 1  Attributable AgResults required testing but did not directly create testing 
infrastructure (KEBS existed pre-competition) 

Reviewer 2  Attributable (Concurred with reviewer’s 1 assessment) 

Reviewer 3  Attributable Disagree that this is weak. The testing of bags was there before and not 
used, only got used because of AgResults, so this weak driver is 
attributable. Not strongly because could be other factors too, but still 
important 

Reviewer 4  Attributable Weakly attributable because there are too many actors here - should 
express uncertainty on how much this was driven by AgResults 

 

All four reviewers converged on "Attributable", using our scoring scale this factor received 
66.7 points for attribution strength. 

Step 4: Quantification and final score calculation 

We converted qualitative ratings into numerical scores and normalized them to calculate 
each factor's proportional contribution to overall AgResults-attributable market growth. 

Component Score Calculation 

Market driver strength 41.7 (66.7 + 33.3 + 33.3 + 33.3) ÷ 4 = 41.7 points 
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Normalized market driver 0.08 Market driver score (41.7) ÷ Sum of all factors scores (550) 

AgResults attribution 66.7% Team consensus rating (Attributable) 

Overall attribution 5.1% (0.08 × 66.7%) × 100 

Calculation of final score:  

1.​ Market driver strength (41.7): We averaged the four independent reviewer ratings to 
capture the range of perspectives on this factor's importance 

2.​ Normalization (0.08): We divided this factor's score (41.7) by the sum of all 8 factors' 
market driver scores (550), yielding 0.08. This normalization ensures all factors' 
weights sum to 1, representing their proportional contributions to total market growth 

3.​ Attribution multiplication (66.7%): We multiplied the normalized weight (0.08) by the 
attribution score (66.7%) to determine what portion of this factor's market 
contribution can be credited to AgResults 

4.​ Final percentage (5.1%): The calculation (0.08 × 66.7%) × 100 = 5.05%, which 
represents this factor's share of total AgResults-attributable market growth 

Quality testing accounts for approximately 4.7% of overall market growth attributable to 
AgResults. 
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