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Acronyms
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Eastern African Grain Council

KCEP-CRAL Kenya Cereal Enhancement Programme Climate Resilient Agricultural
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Preface
AgResults is a US$152 million multilateral learning initiative. It promotes the development
and dissemination of high-impact agricultural innovations for food security, health, and
nutrition through the design and implementation of prize competitions that are a class of
‘pay-for-results’ (PfR) projects. AgResults also evaluates the effectiveness of these prize
competitions and incorporates evidence-based learning to refine the PfR approach.
By using PfR, AgResults goes beyond traditional aid measures to promote the adoption of
innovative technologies with high-yield development impact. AgResults calls upon the
ingenuity and drive of the private sector to identify and execute the most effective and
efficient strategies to achieve development outcomes. It does so by providing incentives to
private sector actors to develop and facilitate the uptake of innovative technologies and
overcome market failures impeding the establishment of sustainable commercial markets for
these technologies or the goods they produce. It thereby aims to achieve substantial and
sustained development impacts, including improved food security and food safety, increased
farmer incomes, and better health and nutrition.
AgResults is funded by the governments of Australia, Canada, the United Kingdom, and
the United States, and by the Bill & Melinda Gates Foundation. The funds are managed
through a Financial Intermediary Fund, operated by the World Bank as its Trustee. The
AgResults team comprises the Steering Committee, Secretariat, Trustee, country-specific
Project Managers, and External Evaluators. The Steering Committee oversees the
implementation of AgResults and is composed of the five donors and the Trustee. The
Steering Committee is responsible for strategic oversight of the initiative, including
endorsement of key management decisions, approval of concepts and business plans for
proposed projects, and monitoring of projects and the initiative as a whole. The Secretariat is
responsible for implementing the initiative and reports to the Steering Committee. The
Trustee provides financial intermediary services.
The Steering Committee appointed Abt Associates to serve as an External Evaluator for
AgResults. The evaluator’s role is to use rigorous scientific tools to determine to what extent
the prize competitions achieve their objectives to produce private sector behaviours and
social outcomes different from, and better than, what would have happened in the absence
of the AgResults initiative. As evaluator, Abt Associates defined the overall evaluation
framework for the AgResults initiative and a strategy for answering common evaluation
questions for each competition. The evaluators implement and analyse field surveys,
conducts qualitative market analyses, and communicates evaluation findings to the Steering
Committee and wider audiences. Evaluation is vital to the AgResults learning agenda of
understanding how donors may leverage the private sector to develop and spread
agricultural innovation. As funding permits, the evaluators also assess the sustainability of
each competition’s benefits once the PfR incentives are removed.
The Abt evaluation team would like to thank our colleagues from the Steering Committee
and Secretariat for their support and feedback on this report. We also thank research
participants—former AgResults competitors and Advisory Council members, on-farm storage
value chain actors, and other subject-matter experts—for their support of the research.
This report presents the sustainability assessment, which took place two and a half years
after the Kenya project’s conclusion in late 2018. Denise Mainville, PhD, of Denise Mainville
Consulting LLC (a subcontractor to Abt Associates), led the assessment with the assistance
of Kenya-based agricultural economist Tabitha Nduku, MSc. The assessment was
conducted under the general direction of Betsy Ness-Edelstein, MSc. Diane Ferguson edited
the document.
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Executive summary
This report contains the evaluator’s assessment of the sustainability of the Kenya On-Farm
Storage Challenge Project’s impact on the market for on-farm storage (OFS) devices
benefitting smallholder farmers.
The AgResults Kenya challenge project aimed to incentivise private sector firms
(‘competitors’) to develop and market improved OFS technologies using a pay-for-results
(PfR) prize competition. Improved OFS technologies such as hermetically sealed bags and
containers help to prevent post-harvest losses of stored cereal and pulse crops due to pest
and other damage. The project offered cash payments to private sector companies based on
the volume of improved OFS capacity sold during the four-year project. The goal was to
catalyse a functioning, sustainable market for OFS devices in the Eastern and Rift Valley
regions of Kenya.
The Final Evaluation Report (Ness-Edelstein et al., 2019, available here) presented findings
through the end of project operations in October 2018. This sustainability assessment builds
on those findings and examines the sustainability of the project’s impact on the market for
improved OFS technologies. This update also presents new lessons learnt about the design
and implementation of challenge projects, based on the findings of the sustainability
assessment. These findings are based on information collected two and a half years after
the project’s conclusion through interviews with former AgResults competitors and Advisory
Council members, other OFS market actors, and subject-matter experts, as well as sales
data provided by former competitors and publicly available documents and statistics.
Perhaps the most important overarching finding of the sustainability assessment is that PfR
projects can catalyse the development of a commercially driven, smallholder- and genderinclusive, and sustainable market for beneficial agricultural technologies. More specifically,
the evaluation team found that the market for improved OFS continued to grow after the
project ended. Product innovation continued, new firms entered the market, and sales of
OFS capacity to smallholder farmers increased more than two and a half times. Recent
public sector efforts to increase uptake of OFS have leveraged the market infrastructure that
AgResults played a critical role in developing to distribute subsidised OFS devices, although
it was beyond the scope of the evaluation to ascertain the extent to which these efforts have
complemented or supplanted market sales in AgResults’ target areas. The OFS market’s
future sustainability appears promising given the innovation and growth since the AgResults
competition ended, as well as market actors’ perceptions that the market remains attractive
and profitable with still unmet demand and potential for continued market expansion.

Key findings
Private-sector engagement: The private sector continued to engage actively
in the market for OFS devices after AgResults ended, leading the market to
continue to grow and evolve. The market showed increased scale, new
entrants, product innovation, investment in manufacturing, and industry-level
participation in the development of market-level institutions—specifically, an
East Africa-wide quality standard—to support the market’s functioning.
Following AgResults’ conclusion, the market performed well in areas of direct
relevance to farmers such as availability, quality, price, and responsiveness to
evolving farmer needs; it also performed well with respect to profitability,
competitiveness, and sustainability.
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Scale and cost effectiveness: The scale of the market for improved OFS
technologies—specifically, sales of improved OFS products for storage of
smallholder farmers’ food staples—has increased significantly since AgResults’
conclusion. Analysis of sales data provided by three of the OFS suppliers active
in the market reveal greater than 250% increase in sales by these three firms
alone in the AgResults target region, that can be attributed to AgResults. The
increase in scale also implies significantly improved cost effectiveness of the
project. Whereas the final report estimated a project cost of $25.40 per metric
ton of improved storage capacity to smallholder farmers, with the increase in
market scale since the project’s conclusion among the three firms providing
data, the project cost falls to $7.15 per metric ton.
Sustainability: Strong current performance of the market for improved OFS
technologies, and OFS market actors’ broadly held perceptions that the market
is attractive and profitable, suggest that the market is likely to sustain. Linkages
between OFS market actors are effective and durable, and market actors’
ability to withstand market shocks, as a group, was evidenced by their ability to
persist through the COVID-19 pandemic.

Lessons learnt on the design and implementation of agricultural
prize competitions
The findings of this assessment lead to additional (since the final project evaluation) lessons
learnt about how to design and implement PfR initiatives.
•

•

•

•

As stated earlier, perhaps the most important lesson learnt from the Kenya project is
that PfR projects can catalyse the development of a commercially driven,
smallholder- and gender-inclusive, and sustainable market for beneficial agricultural
technologies.
Although this assessment was focused on the sustainability of the market, the
significant growth of the market following the project’s conclusion implies that the
cost effectiveness of the project per metric ton of storage capacity sold or per farmer
reached has increased.
The Kenya project catalysed significant and sustained private sector engagement in
the market. One important factor contributing to this strong engagement was that the
private sector perceived a strong business case for investing in the market since the
beginning. This perception—which was evident in our interviews with potential
competitors even before the project launched—combined with the AgResults
incentive, motivated them to invest to overcome constraints that had been inhibiting
development of the market, and continues to fuel their continued interest even
though the incentive has been withdrawn. As we have stated before, the existence of
a strong business case is an important ingredient for project success.
In the context of a potentially promising, but missing or underserved market, it
appears that the competitive aspect of the AgResults initiative played a major role in
its success. During our interviews, multiple AgResults competitors revealed that the
competition drove them to invest aggressively to establish themselves in the
market—not only to win the AgResults prize, but also to not lose ground in what they
perceived to be a fundamentally promising market. The fact that multiple former
competitors have made subsequent efforts to expand their sales to other African
countries but not reported similarly impressive results in scaling up also suggests the
unique role that the competition played. The competition motivated a major
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•

•

investment on the part of competitors that was not otherwise seen in the absence of
a prize because it represented an external force that focused their attention on the
opportunity for a fixed amount of time.
There is always a question, after a successful PfR competition, about whether the
prize was the right type (per-unit-of-outcome, proportional, winner-take-all, etc.) and
size. In this case, the vast expansion of the market in the two and a half years
following AgResults’ conclusion suggests that the proportional prize encouraged
broad participation and competition, thus helping to shape a competitive and wellfunctioning market with a diversity of OFS options for farmers. The size of the prize
also likely supported this outcome by increasing the private-sector’s appetite for an
aggressive and potentially risky investment. The updated cost-effectiveness shows
that the cost per metric ton of capacity sold to smallholder farmers has fallen from
$25.40 to $7.15 since the end of the project. This suggests that the prize was not “too
large” given the ongoing expansion of the market since the project’s conclusion.
AgResults’ project in Kenya inspired several efforts to replicate the PfR approach, in
both private sector and international NGO circles. The international NGO’s effort did
not pay off, however, due to administrative challenges in managing the PfR aspect of
the project. As various donors have found, private sector engagement and market
systems development approaches often necessitate changes in the donor’s standard
operating procedures. As AgResults continues to explore how PfR approaches can
incentivize more private sector engagement in addressing the needs of the poor and
as it considers how others may benefit from a PfR approach, it may be worth looking
more closely at what adjustments may be necessary when the prize sponsor is a
private sector or international NGO.
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Introduction and background to the sustainability assessment
This report describes the sustainability of the Kenya On-Farm Storage Challenge Project’s
impact on the market for on-farm storage (OFS) technologies, explores whether the Kenya
project inspired any replication of the PfR concept, and updates its cost-effectiveness
findings. This section outlines the project’s background, objective, approach, theory of
change, and high-level results. Section 2 describes the sustainability assessment’s design
and methods. Section 3 discusses the assessment’s primary findings. Section 4 presents
conclusions and lessons learnt for future challenge project design.

1.1

Project background

Post-harvest loss of maize and other crops has been a major focus of the donor community
in recent years. The exact magnitude of the problem is difficult to gauge; the project’s
business plan cited multiple reports estimating volume losses of harvested maize of up to
40% in Kenya, mainly due to weevils and the larger grain borer. The evaluation found that
farmers’ reported losses in storage were much lower than this, as most farmers were
successful at preventing losses using pesticide dust, and only about 16% of farmers
reported in-storage losses at baseline. (We discuss evaluation results in more detail in
Section 1.3).
Improved OFS technologies, such as hermetically sealed storage containers, prevent pest
infestation of maize and other grains by suffocating insects present when the container is
sealed and preventing pests from entering. In Kenya as in many other countries, there was
no commercial market for such hermetic OFS devices. Private-sector investment to develop
markets for improved OFS was limited in large part because of farmers’ limited awareness of
the existence or potential of improved OFS, and because the development of last-mile
distribution systems for improved OFS was costly. Donor-funded projects had attempted to
increase uptake of improved OFS among smallholder farmers, often through training and
distribution subsidies. However, these projects had failed to spur widespread adoption of
improved OFS and had relied almost entirely on non-market distribution systems (such as
direct distribution from NGOs to farmers or farmer associations). At the initiation of the
Kenya OFS project in 2014, only about 3% of farmers in the Eastern region and 1% of
farmers in the Rift Valley region used improved OFS.

1.2

Project objective, approach, and theory of change

The objective of AgResults’ Kenya challenge project was to use a pay-for-results (PfR)
approach to catalyse private-sector investment in the development of the market for
improved OFS.
The project’s theory of change posited that the PfR prize would spur private sector actors
(‘competitors’ in AgResults parlance) to invest in development, distribution, financing, and
awareness-creation activities, leading to the development of a robust market for OFS in
Kenya. The ‘lumpy’ nature of these investments suggested that economies of scale would
make continued sale of the OFS products profitable to firms that had gained a foothold in the
market once the project had ended. Smallholder farmers were expected to purchase and
use the improved OFS as a result of the competitors’ activities. As farmers experienced the
benefits of using the technologies—reduced post-harvest losses resulting from the
technologies were expected to enhance their food security and income—their demand for
the products and the market’s sustainability would develop and be reinforced.
AgResults worked in Kenya’s main maize-producing regions, the Eastern and Rift Valley
regions, with differing prize structures in each region to account for their underlying
characteristics (such as Rift Valley’s higher agricultural productivity and more commercial
orientation compared to Eastern). The different prize structures also accounted for
differences in the post-harvest challenges that the two regions faced (such as Eastern’s
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particular problem with the larger grain borer, which necessitated more robust OFS solutions
to combat it). AgResults competitors qualified to participate in the three-year prize
competition based on applications that demonstrated the efficacy of their storage solutions
and their capacity to realise a substantial market impact. AgResults did not directly promote
any specific product, nor did it conduct campaigns to publicise improved OFS or its benefits.
Rather, in return for the promise of prize pay-outs, the competitors themselves were required
to do all promotion, distribution, and instruction of farmers on proper use of products.

1.3

Project results

Nine entities registered as AgResults competitors, of which six made qualifying sales of OFS
and three reached sales thresholds that triggered prize payments (a minimum threshold of
storage capacity sold had to be met to obtain any prize money). Over the course of the
three-year competition, the project awarded just over US$6.25 million to three competitors—
Bell Industries, A-Z Textile Mills, and Elite Innovations.
At the conclusion of the project, competing OFS suppliers perceived there to be much unmet
smallholder farmer demand for improved OFS, expressed their enthusiasm for continuing to
market improved OFS through commercial channels, and described their plans for continued
engagement in the market.
Over the course of the project, AgResults’ competitors sold 1,390,777 improved storage
containers, which accounted for 413,265 metric tons of storage capacity taking into account
the useful life of the products (AgResults, 2019). Based on its analysis of smallholder uptake
trends and the market’s development, the evaluation team attributed approximately 81%,
slightly more than 334,000 metric tons of storage capacity, to AgResults specifically (NessEdelstein et al., 2019). Competitors generally focused their sales on the Eastern region,
where there was perceived to be a greater need for the storage solutions. The reasons for
the higher perceived need were the subsistence orientation of agriculture there combined
with the Eastern region’s two harvests (as compared to only one harvest in Rift Valley) and
greater perceived vulnerability of harvests to pests.
Farmers’ awareness and uptake of improved OFS technologies increased markedly
throughout the project. The final evaluation attributed a 23% increase in uptake in the
Eastern region and a 6% increase in Rift Valley to the project, with female-headed
households adopting improved OFS at a 3.7% higher rate than non-female-headed
households. The anticipated financial returns to farmers from that uptake did not manifest,
however, largely because of the relatively low rates of post-harvest loss among farmers. (At
baseline only 16% of farmers reported losing their grain during storage; this low rate was
largely a result of farmers’ extensive use of chemical treatments to protect their grains from
pests). Nonetheless, qualitative results from the final evaluation reflected substantial nonmonetary benefits of the uptake. These include labour savings reported by women (who are
primarily responsible for maintaining household food stores), improved peace of mind due to
the perceived safety of their stores from pests, and perceived health and palatability benefits
of consuming grain that was not treated with chemicals.
Abt Associates’ independent evaluation of the initiative (Ness-Edelstein et al., 2019)
concluded that AgResults played a key role in the development of a smallholder-inclusive
market for improved OFS products. Indeed, several competitors that were new entrants to
the market were explicit that AgResults motivated them to engage in the market. Others
described how AgResults compelled them to prioritise development of the OFS market and
described the competition as having a unique effect in motivating investment to expand their
market share, so as not to lose out against the competition.
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Assessment design
This assessment was designed to provide insights into the sustainability of the project’s
market impact. The assessment approach was consistent with AgResults’ common
evaluation framework, which is centred around a series of core questions relating to
AgResults’ impact on market development, smallholder farmers uptake and incomes, costeffectiveness, and lessons learnt. The assessment focused specifically on questions relating
to the sustainability of private sector engagement in the market and its implications for the
market’s performance. The methods and data used to assess the market’s structure, scale,
and sustainability and to update cost-effectiveness are summarised below and presented in
greater detail in the final evaluation report (Ness-Edelstein et al., 2019).
The assessment used a qualitative before-and-after comparison design to assess the
sustainability of the project’s market-level impact. The assessment applied the Structure,
Conduct, Performance framework to analyse OFS market actors’ perceptions of the OFS
market’s conditions (specifically supply, demand, and its enabling environment), their
strategies for engaging in the market given those conditions, and the implications of those
strategies for the market’s structure and performance. The assessment took results from the
project’s final evaluation (summarised in Section 1.3) as its starting point to determine
developments in the OFS market in the two and a half years since the project’s conclusion,
and the implications of these developments for the OFS market’s ongoing sustainability. We
analysed the data using including thematic summaries of responses organised along the
major lines of inquiry and descriptive statistics. Unless otherwise specified, all themes and
major results reported here represent majority perspectives of our interviewees.
The evaluation team’s qualitative lead and a Kenya-based consultant collected the data. Due
to travel restrictions resulting from the COVID-19 pandemic, the team conducted virtual
interviews with key national-level respondents such as former AgResults competitors and
Advisory Council members, and an international subject-matter expert. The consultant then
collected data from local OFS value chain actors (specifically retail and wholesale
distributors) with in-person application of semi-structured questionnaires, under the guidance
of the qualitative lead1. Field data collection involved visits to 12 locations across four
counties of the Eastern and Rift Valley regions from which similar data were collected at
endline. The evaluation team attempted to re-visit the same distributors that were
interviewed at endline and collected additional data from new firms that were observed
selling OFS in each location. Respondent numbers and characteristics are summarised in
Exhibit 2-1.
We updated cost-effectiveness estimates by incorporating updated sales data (provided by
the former AgResults competitors that we interviewed) into cost-effectiveness calculations
produced for the final report. It was not necessary to update project costs because the
project was concluded.
Exhibit 2-1.

Qualitative research respondent sample

Respondent type
AgResults competitors
Advisory Council members
OFS distributors
Other subject-matter experts

1

Sample obtained
4 of 9 former AgResults project competitors, including the 3
largest
5 of 8 former AgResults Advisory Council members
75 former or current wholesale and retail OFS distributors
1 international subject-matter expert

The evaluation team took extensive precautions to reduce the risk of the interviewer’s or any
respondent’s transmitting or contracting COVID-19 as a result of our research. These included
monitoring national COVID-19 rates, daily screening of the consultant and pre-interview screening
of respondents for COVID-19 symptoms, masking, outdoor interviews, and social distancing.
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Findings
In this section, we present market-level findings about the project’s sustainability and how
the COVID-19 pandemic affected the market for improved OFS, and we describe what we
have learned about how the Kenya project led to replication of the PfR concept.

3.1

Market-level findings

We present our market-level findings with reference to the Structure-Conduct-Performance
framework introduced in Section 2. We take as our point of departure the OFS market
conditions that existed at the project’s end and that set the stage for OFS market actors’
strategies for engagement in the market. The aggregation of multiple market actors’
strategies give rise to the market structure including its scale, organisation, and market
flows. The performance of the market includes dimensions that are central to AgResults
objectives including its sustainability and its inclusion of smallholder farmers (who are the
ultimate intended beneficiaries of AgResults) and women.
3.1.1 Situation, or basic conditions, of the OFS market
As substantiated by the final evaluation (Ness-Edelstein et al., 2019), AgResults catalysed
private-sector investment in the development of a commercially driven market for OFS,
motivating its competitors to invest in the development or refinement of improved OFS
technologies. Competitors also invested in marketing activities to create awareness of and
demand for the OFS solutions and in distribution systems to make OFS solutions available
to the many smallholder farmers dispersed through the project’s target regions. At the end of
AgResults, the commercial supply of improved OFS was dominated by three firms that were
the front-runners in the AgResults competition. These firms were together responsible for
93% of improved OFS capacity sold by the project’s end. Three additional AgResults
competitors were also active in the market, although they collectively accounted for only 7%
of AgResults-qualifying sales in the project’s final year.
The development of farmer awareness and demand for OFS products and a supply and
distribution system to meet this demand, in the context of an overall favourable enabling
environment, set the stage for continued commercial engagement in the OFS market. This
continued engagement was evidenced by the intent of OFS suppliers (AgResults
competitors) and distributors to continue to engage actively in the market. These perceptions
of favourable conditions of strong demand and room to expand sales carried over to the
current research. For example, one former AgResults competitor commented that “It's not a
matter of starting from scratch—farmers know of hermetic bags and that they work. It’s not
like before when you had to convince them. The competition [of other OFS suppliers] is
welcome, I feel like there is a huge market to tap into….”
While the enabling environment was overall described as amenable to continued privatesector activity in the market, the evaluation team identified two potential threats to the
market’s sustainability. These were the potential for deterioration of OFS product quality (by
OFS firms or counterfeiters) and the potential for subsidised distributions of improved OFS to
undermine the commercial market.
Indeed, research for the sustainability assessment did reveal two current projects that were
subsidising distribution of improved OFS. The first, the Kenya Cereal Enhancement
Programme – Climate Resilient Agricultural Livelihood (KCEP-CRAL)2 is an e-voucher

2

KCEP-CRAL seeks to improve smallholder farmers’ climate resilience in arid and semi-arid areas.
The program overlaps with four AgResults counties in the Eastern region: Embu, Kitui, Machakos,
and Makueni. Three former AgResults competitors were suppliers to KCEP-CRAL at the time of
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programme that provides an 80% subsidy for participating smallholder farmers to obtain up
to 10 hermetic bags from approved agrodealers. Two of the former AgResults competitors
interviewed described KCEP-CRAL as accounting for approximately 30% of their improved
OFS sales in Kenya. It is notable, and arguably attributable to AgResults’ success in
catalysing development of a commercial market for OFS, that KCEP uses market-based
systems to distribute the inputs (including OFS products). This, together with KCEP’s
requirement that farmers pay a portion of the cost of OFS products (20%), likely limited the
extent to which KCEP undermined the market whose development AgResults catalysed.
OFS suppliers were indefinite when asked whether KCEP increased the market for OFS or
simply allowed farmers to obtain containers at a highly subsidised rate that they otherwise
would have paid full price for; in general, OFS suppliers felt that both effects were visible.
The second programme, the World Food Programme’s Farm-to-Market Alliance3, works to
increase the most remote smallholder farmers’ access to agricultural inputs including
improved OFS by having local lead farmers serve as distributors of the inputs. While all three
former competitors reported participating in KCEP-CRAL, only one reported working with the
Farm-to-Market Alliance and described it as accounting for less than 5% of the firm’s sales
of improved OFS.
3.1.2 Strategies of OFS market actors
We investigated the market engagement strategies of OFS market actors, specifically OFS
suppliers (former AgResults competitors) and wholesale and retail distributors since
AgResults’ conclusion. We focused on how these strategies had changed since our endline
research and the factors driving and outcomes of the changes. (Given the ongoing
COVID-19 pandemic we asked our respondents separately about their engagement in the
market in general, holding aside pandemic-related considerations, and how the pandemic
specifically had affected their activities with OFS products. We report on effects of the
pandemic separately in Section 3.1.5).
We found broad carryover between most OFS actors’ positive outlook on the market at
endline (as described in the preceding section) and activity in the market over the ensuing
two and a half years. Specifically, our inquiry revealed that OFS suppliers and distributors
continued to invest in their production, distribution, and marketing of OFS technologies, with
significant expansions in sales as a result. Furthermore, there were new entrants to the OFS
market, as well as innovation leading to the production and sale of new OFS products, and
even industry-level collective action to create industry-wide standards for OFS products. We
detail these developments below.
Continued engagement in the OFS market. All four of the former AgResults competitors
interviewed (of the six firms that achieved qualifying sales) reported that they continued to be
active in the market and are working to increase sales of their OFS products. Firms reported
that smallholder farmers continued to form the basis of their market and described their
perception that there was still significant room to expand sales to the smallholder farmer
market. Containers designed to hold 100 kilograms of grain (or 105 kilograms in the case of

the sustainability assessment research. To qualify for participation in KCEP-CRAL, farmers must
be engaged full-time in agriculture and work at least 2 acres. Nationally, just under 400
agrodealers participate in KCEP-CRAL, and the programme targeted 110,000 farmers in the most
recent season. Each participating farmer can obtain 10 hermetic bags at an 80% subsidy.
3

The Farm to Market Alliance is a public-private sector initiative working under the leadership of
the World Food Programme to enhance smallholder farmers’ access to markets, finance, inputs
and technologies, and storage solutions. It is active in Kenya, Rwanda, Tanzania, and Zambia
(World Food Programme, 2021).
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Elite’s product) continue to be the most popular, although firms continue to supply 50kilogram bags, too.
New entrants to the OFS market. Since AgResults concluded, there have been at least
three new entrants to Kenya’s OFS market. each of which markets its own brand of
hermetically sealed bags. Two of the new entrants previously operated as distributors to one
of the top three AgResults competitors in the Rift Valley region. These two firms are both
agrodealers, and as such they offer improved OFS products as part of a portfolio of
agricultural products. This puts them in direct competition with the OFS supplier for which
they once distributed.
OFS product innovation. In addition to the new
“This year alone there are [three]
market entrants, OFS suppliers who are former
new [OFS firms]—they come in
AgResults competitors have also introduced new
with very different prices and
OFS products. These include tarpaulins for drying
strategies because they realize
grains, a moisture meter, a hermetic bag with 150
that there is a market for these
kilograms of capacity (being sold for 300 Kenya
products.”
shillings compared to 250 for a 100-kilogram bag),
—Former AgResults competitor
and a hermetic bag that includes a pesticide-infused
plastic layer between the liners. (The motivation for
the bag with the pesticide layer was continued challenges with the larger grain borer and
post-harvest losses of beans to the bean bruchid). The new bag is sold for the same price at
wholesale and retail as the firm’s original bag, although the new bag offers an enhanced
margin because its pesticide layer makes it VAT exempt. Finally, two of AgResults’ former
competitors have also introduced a hermetic silage bag for on-farm use by dairy farmers.
Continued focus on Eastern region with expansion to new areas. The original
AgResults target areas continue to be important, particularly the Eastern region, which saw
strong sales during AgResults, given its dual harvests, heavy reliance on production for own
consumption and food security, and greater perceived vulnerability of harvests to pests.
Each of the firms had also expanded beyond the AgResults target areas to other parts of
Kenya (one firm reported being in 40 of 47 counties), often beginning this process of
expansion before AgResults’ conclusion.
Multiple OFS suppliers reported marketing their OFS products internationally, including in
Ethiopia, Nigeria, Mozambique, Zambia, Tanzania, Uganda, and Sudan. Several OFS
suppliers noted that their commercial sales of OFS products in other countries were not
nearly as strong as in Kenya, and in some locations those sales are driven primarily by
publicly funded programs. In some cases, they attributed this to the underlying traits of the
country; for example, several respondents noted that it was difficult to develop a purely
commercial market for OFS products in Uganda because the farmers tend to be much
poorer than in Kenya. At the same time, one supplier also perceived that sales did not take
off in some areas where he sensed underlying market potential because those areas lacked
an impetus like that provided by AgResults in Kenya. The competitive aspect of AgResults in
combination with the incentive induced a rush of investment by multiple companies, helping
to create interest that stimulated the market.
OFS continues to represent an important part—proportionally or strategically—of
suppliers’ portfolios. While only one firm works exclusively with OFS products, OFS
continues to form an important part of all suppliers’ portfolios, in terms of OFS’s share of
their revenue or as a strategic part of the product mix they offer to their customers. One firm,
for example, described OFS as representing 75% of their sales even though they offer a
broad line of agri-inputs including pesticides, herbicides, and fertiliser. Another firm
described how their OFS product fits within their current and future strategic direction, saying
“[Our storage product] was part of our agri line of business. ...Our future strategy is directed
towards agribusiness. …We are promoting a package that includes biogas, rainwater
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harvesting, cattle trough, and [on-farm grain storage]. They are all interconnected. That is
our future. We are heavily relying on this segment for our growth.”
Investments to expand OFS production capacity. Two of the four former competitors
interviewed reported investing in production facilities for their OFS products. They described
these investments in manufacturing facilities as primarily helping to make them more cost
competitive. They also reported that these investments were funded from the prize money
they won from AgResults.
Pricing strategies. The three largest firms in the market compete head-to-head selling
hermetic OFS products through distributors of agricultural products. These firms have
notably different pricing strategies for competing with one another to increase their sales and
expand their market share. These broad strategies largely carry over from the strategies that
were seen at endline. While the 100-kilogram storage bags of all three firms consistently
retail for 250 Kenya shillings (as they usually but not always did when we collected our
endline data), the firms’ products differ vastly in terms of supplier-wholesale and wholesaleretail price margins. The mean prices at which retailers buy their OFS products vary by up to
40 Kenya shillings depending on the product. In other words, the price that retailers pay for
one product is on average 40 Kenya shillings higher than the average price that retailers pay
for the most inexpensive OFS product that they stock. In contrast, the only former AgResults
competitor interviewed selling a hermetic grain bin retails its product (which lasts
approximately five times longer than hermetic bags) at 5,500 to 6,500 shillings, depending
on the location. The firm recognises the steep price to be a constraint to expansion of its
market and describes its continued efforts to reduce the product’s price without
compromising its quality or effectiveness.
OFS suppliers have consolidated their
distribution networks. At endline, AgResults
competitors described their intent to consolidate their
distribution systems. Specifically, the firms had
invested heavily in relatively decentralised distribution
systems with their own regional or local sales outlets,
staffed either by contracted agents or employees,
and were delivering OFS containers to numerous
retail outlets to maximise their overall sales to
smallholder farmers and their market share (both of
which were rewarded by AgResults). At AgResults’
conclusion, several firms stated that they intended to
centralise the distribution of their OFS products to a
greater degree (e.g., by replacing regional distribution
outlets with a single national distribution outlet) and
reducing the number of retail distributors to which
they delivered bags.

“The biggest challenge in the
market is handling the
agrodealers. An agrodealer is
one part of the chain where they
are the toughest people who test
you and push you hard. We had
designed a profit margin of 25%-we gave at 200 shillings and they
sell at 250 shillings, which is a
respectable margin. [But the
agrodealers] won't invest their
money—they expect that I give
them the product [for them to] sell
and pay me back…If they do 6
[turnovers] per year, then 6x25 is
a 115% return on investment on
my funds—without investing any
money of their own.”
—Former AgResults competitor

Our research for the sustainability assessment
showed that these firms had, in fact, enacted these
consolidation strategies. For example, one firm that
had primarily decentralised distribution (making deliveries from regional storehouses to
many dispersed retailers or contracted distributors) now makes deliveries to fewer, larger
distributors. Another firm that had a regional distribution strategy now makes distributions
from a single national location. One of these firms explained “We focused on [larger]
distributors to reduce the credit risk, rather than little agrovets [agrodealers] in each region.
So fewer distributors each selling more. In [one region] we went from having around 45
distributors to 15 good ones. Then the promoters [contracted salespeople] get the bags from
the distributors and take them to the farmers.”
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Suppliers’ explanation for these shifts was that they would help to reduce distribution costs,
reduce problems of insolvency on the part of retailers who accepted the bags to sell but did
not ultimately pay for them, and reduce the risk of distributors’ mixing the authentic OFS
products that they supplied with counterfeit products.
This consolidation was also reflected in our interviews with OFS product retailers, many of
whom reported that they no longer received deliveries of OFS containers from the OFS
suppliers despite having felt they were successful in marketing them. Other retailers who still
carried OFS products also reflected this shift, as they reported purchasing the OFS products
from larger agrodealers in large towns like Machakos rather than from the OFS supplier
itself.
The evaluation team did not find evidence that the availability of improved OFS to farmers
had declined as a result of the consolidation. While a number of distributors whom we
interviewed in 2018 and re-visited in 2020 reported that they were no longer carrying
improved OFS, each town that we visited for data collection continued to have multiple
retailers of each of the major storage brands at the standard price of 250 Kenya shillings per
bag4. Analysis of sales data provided by the former AgResults competitors that were
interviewed showed fewer transactions in the two and a half years following AgResults, but
that each transaction was for much larger number of units and represented a greater
capacity of OFS sold.
This process of consolidation can be explained in part as a result of the suppliers’ learning
during AgResults and because the end of the project was a logical time for suppliers to reassess and recalibrate their distribution strategies. The consolidation can also be partially
attributed to the fact that AgResults’ conclusion led suppliers to be more conservative with
respect to both risk and cost in their selection of outlets to or through which to market their
OFS products.
Demand development and marketing strategies. OFS suppliers continue to market their
OFS products using diverse strategies that remain fundamentally unchanged relative to
marketing during AgResults. Radio—including advertisements, interviews, and ‘activations’
(where hosts/presenters are paid to promote the product and participate in field-based
promotional events)—predominates among demand-development strategies. Road shows
(corresponding with local market days) and other in-person demonstration activities are also
common. Another OFS supplier continues to offer a free polypropylene bag with purchase,
though the offer is now tied to purchase of their new pesticide-infused hermetic bag. They
also report that they continue to offer a direct incentive of 5 Kenya shillings to salespeople
for each bag sold (the incentive was 10 Kenya shillings during AgResults). They describe
this as an important factor in developing demand for their products because it influences
salespeople to recommend their bags when customers are unsure of which product to
choose. Another OFS supplier described itself as being less dependent on mass media,
which it perceives to not pay off quickly enough, and instead is one of several firms that
relies on ‘promoters’ (either salaried or commission-based) who interact directly with
potential customers to promote the product.
The fourth former AgResults competitor interviewed continued the approach it had begun to
pursue during AgResults to establish its product in the market. This approach had not yet
gained momentum during AgResults, such that the firm had less than 100 units of qualifying
sales during the project. This firm markets a hermetically sealed plastic tank for OFS, a bulky
item that is much more costly (and lasts significantly longer) than hermetic storage bags.

4

We note, however, that the evaluation team did not visit very remote locations either at endline or
for the sustainability assessment. It is possible that improved OFS has become less available in
these locations.
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The firm’s expansion strategy has reflected this important difference. They partner with
micro-finance institutions, farmer organisations, cooperatives, and agricultural extension
offices to conduct demonstrations and raise product awareness with farmers in different
locations. Their central partner is the Kenya Women’s Farmers’ Trust. This partnership was
in its beginning stages when AgResults ended but has now matured and The Trust has a
dedicated team to promote the product to farmers and also offers financing.
OFS industry-level collaboration has taken place.
Former AgResults competitors collaborated with the
Eastern African Grain Council (EAGC) to define OFS
quality standards. These standards have been
gazetted for Kenya, although adherence is voluntary.
Industry stakeholders—both OFS suppliers and
former Advisory Council members—described these
standards as critical to mitigating the problem of
counterfeit products. While not pervasive, they are
described as leading to intermittent financial and
reputational losses and potentially undermining
farmers’ confidence in the efficacy of improved OFS.
(Registration with the Kenya Bureau of Standards
continues to be obligatory for firms intending to
market OFS products in Kenya.)
3.1.3

Structure of the market for improved OFS
technologies
In this section, we assess the structure of the market
for improved OFS technologies in 2020, focusing on
product flows through the market and the scale and
organisation of the market.

“On the policy side, through
EAGC…we [AgResults
competitors] were able to sit
down and come up with
standards for hermetic bags. We
were trying to limit the number of
counterfeit bags that might come
up, and make sure that all bags
are subject to the same
standards as we are subjected
to.”
—Former AgResults competitor
“It's a big plus to have the
standards in place. Back then we
had a lot of people come up and
put two liners into a gunny bag
and distribute it for 100 Kenya
shillings, and in the end you find
that the liners aren't up to
standard.”
—Former AgResults competitor

Based on a comparison of sales data from during and
after AgResults, the scale of the market has increased substantially. The volume of storage
capacity sold to smallholder farmers in Kenya by three OFS suppliers that provided data and
that is attributable to AgResults has increased by more than 250% since the project’s end
(Exhibit 3-1)5. Given that the data represents sales of only three of the OFS suppliers active
in the market and excludes the sales of other OFS suppliers who participated in AgResults
or entered the market since AgResults’ conclusion, the results under-estimate the true scale
of the market since AgResults’ conclusion.

5

This result is an estimate based on comparison of verified sales data cited in the final project
report (AgResults 2019) and qualified as attributable to AgResults based on final evaluation
results (Ness-Edelstein et al., 2019) and unverified sales data provided by three OFS suppliers
during the sustainability assessment research. The estimate of sales following AgResults includes
sales of improved OFS for food staples (for example, sales of hermetic silage bags were
excluded) suitable for smallholder farmers (defined as having a maximum capacity of 540
kilograms) within the AgResults target areas of Eastern and Rift Valley regions. The estimate is
calculated using the same methodology used by the project manager to qualify sales of approved
storage devices to smallholder farmers, with attribution not AgResults assigned following the
methodology used to calculate attribution in the final evaluation report (Ness-Edelstein et al.,
2019). The estimate was based on sales data provided by three of the former AgResults
competitors that were interviewed, and thus exclude any sales by OFS suppliers that were not
interviewed such as other former AgResults competitors or the new entrants to the OFS market.
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Exhibit 3-1.

OFS capacity sold and market growth attributable to AgResults

Year
Metric tons of capacity sold
2015/2016
2016/2017
2017/2018
2018/2019
2019/2020
2020 May through December
Total

At project end
74,209
120,042
140,120

334,371

Increase in market scale since project end

After two and a half years
74,209
120,042
140,120
352,584
293,425
208,928
1,189,309
256%

Meanwhile, market flows appear to be largely unchanged since AgResults ended in 2018.
Nine out of ten hermetically sealed storage bags, which comprise the bulk of the market, still
move from OFS suppliers (most of whom are former AgResults competitors), to private
wholesale and retail distributors. What has changed, as a result of the consolidation of
distribution networks described in the preceding section, is the nature of the transactions that
take place, with OFS suppliers generally relinquishing ownership of the OFS products
earlier, with wholesale distributors more likely to re-sell the OFS products to independent
retailers, than for salespeople contracted by the OFS suppliers to transmit the product all the
way to its farmer-buyer (Exhibit 3-2. 2).
Exhibit 3-2.
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3.1.4 Performance of the market for OFS technologies
Here we discuss the performance of the market for OFS technologies, focusing on
performance elements of direct relevance to farmers and the functioning and sustainability of
the market as a whole.
Performance of the market vis-à-vis farmers
Performance criteria of relevance to farmers include availability, accessibility, cost, variety,
quality, and responsiveness of the market to farmers’ evolving needs. The assessment
found the market for OFS to be performing well across all these dimensions.
Availability. The fact that most former AgResults competitors remain active in the market
and the entry of new firms into the market both indicate the continued availability of improved
OFS products in Kenya.
Accessibility. Multiple OFS products remain available to farmers across the Eastern and
Rift Valley regions despite AgResults competitors’ shift to more centralised distribution
systems after the project ended. While some retail distributors reported that they were no
longer selling OFS because the suppliers stopped coming by, others were taking it upon
themselves to independently obtain OFS products for re-sale from wholesale distributors in
major towns, providing continuity of OFS availability in the locations where data were
collected. (This generalisation does not necessarily carry over to more remote locations,
however, as these were not included in the data collection.)
Cost. The nominal cost of OFS products to farmers has remained stable since AgResults’
conclusion, but its real cost, taking into account inflation, has actually fallen for farmers. In
general, despite adjustments to wholesale prices, retail prices of hermetically sealed bags
have remained stable at 250 Kenya shillings per bag6. Meanwhile, plastic silos have
decreased in price from 7,500 to between 5,500 and 6,500 Kenya shillings for a unit with
volume for 350 kilograms of maize. The steady nominal retail price for hermetic bags implies
a real price reduction of approximately 10%, as 250 Kenya shillings in 2018 equate to 278
Kenya shillings in 2020 taking inflation into account7.
Variety. An increasing variety of OFS products are available on the market, offering
smallholder farmers increased choice in terms of the size (volume) of OFS products, their
technical parameters such as the number of liners, inclusion of a pesticide-infused layer in
one supplier’s product, availability of ancillary products such as tarpaulins and moisture
meters, and purpose of the bags. (Bags were originally for legume or grain storage; now
silage bags, which are unique products designed for their intended use, are also available).
When AgResults concluded, there were two basic sizes of hermetically sealed storage bags
available to farmers—50 kilograms and 100 kilograms (Elite’s large bag was 105 kilograms);
the 50- and 100-kilogram bags remain available, and one OFS supplier has added a 150kilogram bag to its offering.
Quality. The establishment of voluntary quality standards for hermetically sealed bags and
plastic silos for food storage (which were gazetted in October 2020) provide an important
line of defence against substandard products by clearly defining product and performance
standards for OFS products. OFS suppliers, when interviewed, emphasised the importance
of the EAGC standards for helping to protect against the introduction of counterfeit OFS
6

In 2018, our endline data collection showed that most retailers sold the bags for 250 Kenya
shillings but that retail prices ranged from 180 to 300. In 2020, all retail distributors reported
selling the hermetic bags for 250 Kenya shillings.

7

This estimate is based on inflation rates provided by the Central Bank of Kenya, which shows 12month inflation rates of 5.24% from September 2018 to September 2019 and 5.79% from
September 2019 to September 2020 (Central Bank of Kenya, 2021).

Abt Associates

AgResults Sustainability Assessment Report –
Kenya On-Farm Storage Challenge Project

March 2021 ▌11

products on the market. While the OFS product standards play an important role in ensuring
product quality, several distributors reported that a portion of bags—up to 20% according to
one distributor—from several OFS suppliers had manufacturing defects that they either
detect before selling or when farmers return the bags to them. Distributors reported that
when farmers returned the bags to them, they would replace them at their own cost, but if
they are detected prior to sale then the defective bags can be sent to the supplier for
replacement.
Responsiveness of the market to understanding of farmers’ needs and demand. OFS
suppliers appear eager to develop products that will meet farmers’ needs, potentially giving
the OFS suppliers a competitive edge in the market. Two examples of this are the addition of
hermetic silage bags by two OFS suppliers, which came about when they learned that
farmers were using the hermetic grain storage bags and so came up with a bag specifically
designed for silage; and one firm’s hermetic bag with the pesticide-infused layer, which was
developed after the firm learned that some farmers were facing increased problems with
specific pests.
Inclusiveness. Our project evaluation showed
“Women are working, and they
unexpectedly high uptake of improved OFS among
are highly influential and decision
female-headed households, and that women in
makers. Women really value [the
general perceived substantial benefits from use of
benefits of improved OFS] more
improved OFS. For example, women experienced
than men.”
improved peace of mind in feeling that their food
—Former AgResults competitor
stores were safe from pests, and reduced labour
expenditures in managing their food stores. Farmlevel data were not collected as part of the sustainability assessment; however, interviews
with both distributors and OFS suppliers suggest that the market continues to be highly
inclusive of women. At endline, OFS distributors tended to report that men were more
frequent buyers of OFS products than women (in part because men are more likely to make
purchases of farm inputs, and even though women were more likely to be involved in
managing food stored in improved OFS at the farm). However, results from our sustainability
assessment were skewed towards women as the primary buyers or improved OFS products.
Specifically, all retail distributors reported selling OFS solutions to at least as many women
as men. One former competitor selling a durable hermetic plastic grain silo markets heavily
through the Kenya Women’s Farmers Trust, a microfinance institution that serves only
women. While there was no evident mechanism by which women have evolved to be
predominant buyers of improved OFS, their central role in maintaining household food stores
and the benefits that they perceived (particularly labour savings in management of their food
stores and improved peace of mind) make this shift unsurprising.
Market-level performance
Performance criteria important to the sustainability of the market include the existence of a
robust supply base, sustained demand, an adequate enabling environment to support
economic activity, and ultimately the market’s profitability and attractiveness for different
value chain actors. The assessment found the market for OFS to be performing well across
these dimensions, which in itself is promising with respect to ongoing sustainability.
Supply base. A robust supply base, established during AgResults and refined following its
conclusion, clearly exists. Numerous OFS suppliers in the market have developed effective
distribution networks.
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Demand. Demand has sustained since AgResults’
conclusion, with multiple interviewees commenting
that farmers have widespread awareness of the
existence and potential benefits of improved OFS.
This demand manifests in ongoing and expanding
sales.
Pricing. There is a continued emphasis at all levels
of the value chain on price competitiveness. OFS
suppliers’ descriptions of their market strategies and
the rationale behind them show that they consciously
navigate trade-offs between ensuring that they obtain
an adequate margin for themselves, that distributors
remain motivated to promote their product, and that
farmers see the products as affordable and costeffective.

“When you start going directly to
farmers, your speed slows down.
The traditional route to market is
the agrodealer. This is situated in
remote corners where they aren't
very commercial. …Does the
program help increase
distribution to remote areas
where the bags otherwise would
not be sold? Yes and no. It is
helping to reach those areas to a
minor extent, but it is more costly
to distribute to those places. We
actually have negative returns. I
told them ‘This is a great thing—
you are reaching new people, but
it isn't sustainable because the
moment you stop it will collapse
because it costs too much to
reach these places.’”
—Former AgResults competitor
describing participation in the
World Food Programme Farm-toMarket Alliance

Enabling environment. AgResults’ success in
catalysing the development of a commercially driven
market for improved OFS was partially attributable to
the existence of an adequate enabling environment to
support trade in the product. The supportive enabling
environment remains in place today. While there is
still potential for the market to be undermined by
subsidised distributions, there are no indications of
this having happened to a significant extent to date.
The KCEP program did conduct a subsidised
distribution of improved OFS products as part of its agricultural input portfolio, but the fact
that it did so through commercial distributors limited negative impacts on the market.
Although some farmers likely obtained improved OFS that they would have otherwise
purchased at full price, other farmers may have been exposed to or able to obtain improved
OFS that they were otherwise unaware of or unable to afford. Meanwhile, the collaboration
of OFS suppliers with EAGC to develop a standard for improved OFS helped to protect the
market against counterfeits.
Profitability and attractiveness of the market. There is evidence that the market for OFS
is seen as profitable and attractive for all major actors involved in its trade. Farmers
purchase improved OFS because they value the benefits that they perceive from its use.
Meanwhile, OFS suppliers report that they perceive substantial room for the market to
continue to grow, they continue to invest and innovate, and they describe improved OFS as
an important part of their product and sales portfolio either proportionally or strategically.
Wholesale and retail distributors of improved OFS similarly appreciate the market. While our
interviews showed that retail distributors from our 2018 interviews that were no longer
carrying improved OFS would like to be, retail distributors that were currently carrying
improved OFS described it as a seasonal (concentrated at harvest time and higher when
harvests are better) but highly profitable product. Both OFS suppliers and distributors were
consistently positive about continuing to work with OFS and targeting smallholder farmers as
core clientele.
Finally, it is notable that the OFS suppliers interviewed all described their focus on continued
development of commercial systems as their mainstay markets, and concern that publicly
funded (subsidised) non-commercial distributors are unsustainable from a commercial
standpoint. For example, one former AgResults competitor described the value ascribed to
commercially driven sales of improved OFS in Kenya compared to sales in countries such as
Uganda that were heavily dependent on subsidies, saying “[Our sales in] Uganda depended
on subsidies and financial support. With the subsidies, more than 40-50k units were sold, but
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the pull effect without any subsidy is what we're looking at developing. Kenya will lead in
that.”
Sustainability: Strong current performance of the market for improved OFS technologies
and broadly held perceptions that the market is attractive and profitable among OFS market
actors suggest continued likelihood of the market sustaining. Linkages between OFS market
actors are effective and durable, and OFS market actors’ ability to withstand market shocks,
as a group, was well evidenced by their ability to withstand the negative impact of the
COVID-19 pandemic.
3.1.5 Impact of COVID-19 on the market for OFS technologies
While the COVID-19 pandemic was not the primary
“Before COVID, things were
focus of this sustainability assessment, it was
pretty stable. Since COVID, apart
nevertheless an important line of inquiry given its
from devaluation of the Kenya
impacts on virtually all economic life in 2020. Overall,
shilling, fear has made a lot of
respondents saw both positive and negative effects,
agrovets close down at least
although there were unambiguously negative
temporarily…Transport has also
implications for some market outcomes such as
been affected—we had trouble
costs and prices. OFS suppliers reported that while
with moving goods because of
COVID-19 ultimately hurt their sales, the impact was
less business from other
not as pronounced as it could have been given that
companies because the
the pandemic took place in a year with strong
transporter couldn't consolidate
harvests which themselves boosted sales. (It was
goods going to other regions, so
beyond the scope of the assessment to quantify the
they had delays in distributing.
relative impact of each of these factors.)
Prices also went up and we
couldn't pass the prices on to the
Negative impacts of the COVID-19 pandemic
customer. The credit period has
included operational constraints resulting from
been extended almost
lockdowns and curfews, which curtailed suppliers’
indefinitely—you can't badger
distribution of OFS solutions to outlets in the field.
people for money because
Distribution and sales were also hurt by local
they're not making money.”
lockdowns and the insolvency of some OFS
distributors who were forced to close, either
—Former AgResults competitor
permanently or temporarily, or to reduce their hours
because of the pandemic. The economic insecurity
and loss of income that accompanied the pandemic were associated with reduced
purchasing power on the part of farmers, which hurt sales. Additionally, OFS suppliers and
distributors also described reducing their willingness to extend credit for OFS and other
purchases, with greater requirements for cash sales to protect them against insolvency.
Finally, the approximately 10% deflation of the Kenya shilling against the U.S. dollar, as a
result of the pandemic, increased the cost of plastic, which is imported, increasing suppliers’
costs. Several OFS suppliers described having to increase their wholesale prices (while
retail prices were maintained), which they recognised reduced distributor margins.
The pandemic did, however, have some positive impacts on sales. Specifically, the urban
exodus that resulted from the economic instability and income losses associated with virusrelated shutdowns was credited with increasing demand for improved OFS by people who
were newly engaging in agriculture following their transition to rural areas. Institutional
purchases of improved OFS were also boosted, as schools and other institutions purchased
improved OFS to store the staples that they had purchased for their meal programs prior to
being shut down due to COVID-19.
Some, but not all, OFS suppliers reported receiving funds from the U.S. Agency for
International Development to help weather the impact of COVID-19 on their businesses.
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3.2

Cost effectiveness findings

Given the increase in scale of the market and the fact that project costs were no longer
incurred following AgResults conclusion, cost effectiveness improves significantly when
calculated with updated data. The final report presented a cost of $25.40 per added metric
ton of capacity sold to smallholder farmers; this figure falls to $7.15 when calculated with
updated data. The updated sales data represents sales from only three firms active in the
market (Exhibit 3-3); if sales figures for all firms currently participating in the market were
included, the figure would likely be lower. Based on the updated cost-effectiveness
calculations, in order to be as cost effective as AgResults was, a project would have to be
able to be able to provide OFS capacity to smallholder farmers at a cost of $7.15/MT of
storage8.
Exhibit 3-3.

OFS capacity sold attributable to AgResults and cost effectiveness

Storage capacity sold (MT)
Cost per MT of storage capacity sold (USD)

3.3

At project end
334,371
$ 25.43

After two and a half years
1,189,309
$ 7.15

Notable findings regarding the replication of PfR concepts

In addition to our investigation of the market’s sustainability, we also investigated whether
PfR as a concept had gained any traction since the project’s conclusion. We report those
findings here.
We asked our national-level respondents—former AgResults competitors, Advisory Council
members, and a subject-matter expert—whether they were aware of any cases where the
PfR approach that AgResults introduced was a source of inspiration for similar programmes
either within or outside Kenya.
Several respondents reported that AgResults Kenya had motivated attempts to replicate the
PfR concept in industry and development circles, both within Kenya and beyond. One
Advisory Council member reported that he himself had created an AgResults-inspired
incentive scheme in the private financial institution where he was employed, and that he was
aware of several other people also attempting to use incentive-based approaches. Reflecting
on this, he said “I've personally tried it out in my organisation, and we've seen some good
results. There is a product we have been trying to launch, and we needed to get a
breakthrough in the market. … This is something that can really incentivise the private sector
and get them to look at something they otherwise would not have looked at.”
Several respondents also described a less successful effort to replicate the PfR concept by
the World Food Programme, which was itself directly inspired by the effectiveness of
AgResults in establishing a market for OFS in Kenya. The intent of this effort was for the
World Food Programme to implement a similar PfR initiative in Ethiopia and Sudan to help
establish a market for OFS. One interviewee who was directly involved in the attempt
explained that the World Food Programme’s organisational structure—particularly
adherence to strict international accounting standards for non-profit financial systems—

8

This result is an estimate based on comparison of verified sales data cited in the final project report
(AgResults 2019) and qualified as attributable to AgResults based on final evaluation results
(Ness-Edelstein et al., 2019), and unverified sales data for the years following AgResults
conclusion that was provided by three OFS suppliers. The estimate includes sales of improved
OFS for food staples to smallholder farmers as described in detail in Section 3.1.3 of this report.
The cost-effectiveness estimate is calculated using the same methodology used in the final
evaluation report (Ness-Edelstein et al., 2019).
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made it infeasible to make progress with such an initiative, and summarised the result saying
that the organisation was not well suited to undertake this sort of initiative.
While not reflecting specifically on any attempt to replicate the PfR approach, another
private-sector respondent emphasised that PfR attracts commercially oriented firms, and
that some firms prefer a non-competitive approach. Thus, he observed that attempts to
replicate the PfR approach may see pushback by entities that do not have the financial
capacity (or incentive) to compete in the market and opined that the financial viability of
some organisations runs counter to the logic of PfR, saying “If you gave to NGOs, they
would have spent 80% on administration.” The implication of this is first that PfR initiatives
may see limited participation by organisations that are otherwise commonly involved in
development activities; but that on the other hand, such initiatives may attract participation
from more commercially oriented firms that may have longer-term interest or viability in the
market.
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Discussion and conclusion
In this section, we discuss general takeaways from the sustainability assessment that
contribute to our understanding of the utility of PfR approaches in promoting the
development of sustainable markets for beneficial technologies. This discussion builds on
results from the final project evaluation (Ness-Edelstein et al., 2019), other evaluations of
AgResults projects, and the evaluation team’s earlier lessons learnt Brief #2 (Mainville and
Narayan, 2017).
Perhaps the most important result from the Kenya project is that PfR projects can catalyse
the development of a commercially driven, smallholder- and gender-inclusive, and
sustainable market for beneficial agricultural technologies.
Second, consideration of the benefits of PfR initiatives relative to traditional ‘push’
development approaches should take into account that, the cost-effectiveness of a PfR
approach may be understated in an end-of-project assessment. This is because, if a
sustainable market is developed, then the outcomes that the project promotes will continue
to accrue once project expenditures stop, implying increasingly favourable cost-effectiveness
ratios. This is important because end-of-project cost-effectiveness analyses for PfR
initiatives can call the project’s value for money into question. It may be advisable to
complement these end-of-project analyses with estimates of cost-effectiveness given
different assumptions about the market’s expansion after the project’s conclusion.
The Kenya project catalysed significant and sustained private sector engagement in the
market. One important factor contributing to this strong engagement was that the private
sector consistently perceived a strong business case for investing in the market. For
example, at baseline several AgResults competitors described perceiving OFS sales to
smallholders to offer a promising market, but for various reasons had not yet invested
aggressively to develop that market. This perception of a strong underlying business case,
combined with the AgResults incentive, motivated them to invest to overcome the
constraints that had been inhibiting development of the market, and continues to fuel their
continued interest even though the incentive has been withdrawn. As we have stated before,
the existence of a strong business case is an important ingredient for project success. From
a design perspective, this reinforces the importance of obtaining a nuanced understanding of
the potential market, including the motivations, impediments, and alternative options of key
private sector actors that are anticipated to engage in the competition and invest to develop
a market, as well as the underlying factors that inhibit this investment in the absence of a
PfR competition. In Kenya, although competitors were enthusiastic about the potential of the
market for OFS devices, developing demand and commercial distribution systems both
required significant and “lumpy” investments; that is, they required a major commitment and
much advance investment on the part of OFS suppliers without the promise of immediate
payoff. AgResults changed the implicit cost-benefit equation for these firms, motivating them
to invest at scale both to win the prize and not risk losing ground to other competitors who
were also investing in the market.
Looking more closely at the strategic behaviour of OFS suppliers following conclusion of
AgResults, the consolidation of distribution systems merits closer attention. Did AgResults
competitors extend themselves in the market to win the prize and then essentially withdraw
once that prize was no longer available? If so, this would be a point against the use of PfR
systems in establishing sustainable smallholder-inclusive markets. Given the ongoing
performance of the market since AgResults’ conclusion, however, and the final evaluation
results that attributed the development of the market to AgResults, it appears that the
consolidation of distribution systems by OFS suppliers reflected a realignment of strategies
that enhanced the sustainability of their commercial activity in the market. In short, the
AgResults incentive motivated the firms to expand well beyond where they would have in the
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absence of any incentive. Now that the incentive is gone, they have realigned in such a way
that they can continue to grow their sales profitably by centralising distribution and
concentrating resources within their most profitable channels. At the same time, local
distributors, promoters, and agrodealers are aware of the product’s attractiveness to their
customers and are thus willing to play a larger role in last-mile distribution. The result is
distribution systems that largely continue to make improved OFS available to farmers
despite the OFS suppliers’ realignment. The subsequent consolidation was minor in relation
to those initial gains.
In the context of a potentially promising, but missing or underserved market, it appears that
the competitive aspect of the AgResults initiative played a major role in its success. During
our interviews, multiple AgResults competitors revealed that the competition drove them to
invest aggressively to establish themselves in the market—not only to win the AgResults
prize, but also to not lose ground in what they perceived to be a fundamentally promising
market. The fact that multiple former competitors have made subsequent efforts to expand
their sales to other African countries but not reported similarly impressive results in scaling
up also suggests the unique role that the competition played. One former competitor
emphasised this, saying “In no other African country has there been development of a
market for hermetic bags like in Kenya. The kind of success that came from AgResults in
Kenya hasn't been seen. The success was because the commercial organisations went full
throttle.” This competitor was arguing that replication of a PfR approach would similarly be
critical to scaling up markets for OFS in these other countries.
There is always a question, after a successful PfR competition, about whether the prize was
the right type (per-unit-of-outcome, proportional, winner-take-all, etc.) and size. It is
particularly noteworthy in the preceding quote that the respondent perceived that the ‘boost’
that a PfR competition would provide as offsetting potential competitive losses from an influx
of OFS suppliers each vying to maximise their market share. This observation implies that in
some contexts, such as where there is broad commercial interest in investing in the missing
market as there was in Kenya, then a proportional prize may catalyse more aggressive
investment than a per-unit prize. The prize was also very attractive to the firms—that is, it
was large enough to excite their interest and motivate substantial investment. In this case,
the vast expansion of the market in the two and a half years following AgResults’ conclusion
suggests that the proportional prize encouraged broad participation and competition, thus
helping to shape a competitive and well-functioning market with a diversity of OFS options
for farmers. The size of the prize also likely supported this outcome by increasing the
private-sector’s appetite for aggressive and potentially risky investment. The updated costeffectiveness shows that the cost per metric ton of capacity sold to smallholder farmers has
fallen from $25.40 to $7.15 since the end of the project, providing support for the argument
that the prize was not “too large” given the ongoing expansion of the market since the
project’s conclusion.
Our observations on efforts to replicate the PfR concept suggest two broad takeaways. First
is that AgResults inspired efforts to leverage the PfR concept in both private and
international NGO circles. The international NGO’s effort did not pay off, however, due to
administrative challenges in managing the PfR aspect of the project. As various donors have
found, private sector engagement and market systems development approaches often
necessitate changes in the donor’s standard operating procedures. As AgResults continues
to explore how PfR approaches can incentivize more private sector engagement in
addressing the needs of the poor and as it considers how others may benefit from a PfR
approach, it may be worth looking more closely at what adjustments may be necessary
when the prize sponsor is a private sector or international NGO. Similarly, it is notable that
some of AgResults’ private-sector competitors found that the competitive approach to market
development did not fit with their business models. One firm, for example, shared during an
endline interview that interest in pursuing the market opportunity that AgResults represented
had waned during the course of the project, as the firm increasingly realised that the
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humanitarian orientation of its business model did not fit well with the project’s competitive
demands. This outcome—that a PfR initiative is likely to attract more commercially oriented
firms—is desirable considering the objective of creating sustainable and commercially driven
markets for the targeted agricultural technology.
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