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[bookmark: Acros][bookmark: _Toc130374232]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’ project. AgResults calls upon the ingenuity and drive of the private sector to achieve both commercial objectives and broader development objectives. AgResults aims to achieve these dual objectives by providing incentives to private sector actors to develop and facilitate the uptake of innovative technologies. The AgResults incentives eventually allow the private sector to overcome market failures impeding the establishment of sustainable commercial markets for these technologies or goods they produce. The AgResults pay-for-results approach aims to achieve substantial and sustained development impacts, including improved food security and food safety, increased farmer incomes, and better health. 
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 Trustee. The AgResults team comprises the Steering Committee, Secretariat, Trustee, country-specific Project Managers, and the 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 Trustee provides financial intermediary services. The Secretariat is responsible for implementing the initiative and reports to the Steering Committee. 
For the Vietnam Greenhouse Gas Emissions Reduction Challenge Project, the Secretariat contracted SNV Netherlands Development Organisation to manage project implementation in Vietnam and selected an Advisory Council to provide strategic guidance to the effort. The Secretariat contracted with Applied GeoSolutions to serve as the third-party Verifier of emissions and yield outcomes.
The UK’s Foreign, Commonwealth & Development Office, acting on behalf of the Steering Committee, appointed Abt Associates to serve as External Evaluator for six AgResults projects around the world. The evaluator’s role is to use rigorous scientific tools to determine to what extent the prize competitions achieve their objectives. The evaluator’s role is vital to the AgResults learning agenda of understanding how donors may leverage the private sector to develop and spread agricultural innovation. 
This report by the External Evaluator presents the sustainability assessment, which took place two years after the Vietnam project’s conclusion in late 2020. Denise Mainville, PhD, of Denise Mainville Consulting LLC (a subcontractor to Abt Associates), led the assessment with the assistance of Vietnam-based agricultural economist Hai Ninh Nguyen Thi, PhD, and a team of researchers under her supervision. The assessment was conducted under the technical direction of Judy Geyer, PhD. Diane Ferguson edited the document.
The team acknowledges and appreciates the willingness of the many respondents, including former AgResults competitors, Advisory Council members, rice farmers, cooperative and commune leaders, government personnel and others to share their experiences and perspectives in support of our inquiry. 
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[bookmark: _Toc130374233]Executive summary
[bookmark: _Toc130374234]Background
The AgResults Vietnam Greenhouse Gas Emissions Reduction Challenge Project (2017-2020) used a pay-for-results prize competition to spur development and dissemination of rice production technology packages designed to both reduce greenhouse gas (GHG) emissions and improve yields. Each participating private sector or non-profit competitor developed a unique technology package that combined existing practices associated with GHG reductions, such as alternate wetting and drying and use of short-duration rice varieties. Competitors demonstrated the efficacy of their respective technology packages during Phase 1 of the competition (2017-2018). Those with the best-performing technologies were invited to participate in Phase 2, which focused on dissemination. In Phase 2 (2019-2020), four competitors pursued seasonal and end-of-project cash prizes weighted according to the number of farmers using the technologies (40%), GHG reductions (20%), yield improvements (20%), and repeat use by farmers (20%). The project took place in the Thai Binh province of Vietnam.
The project’s external evaluation (Geyer et al., 2022) assessed the project’s impact on private sector engagement in the development and dissemination of rice technology packages for GHG reductions, farmer uptake and benefits, and GHG emissions. The evaluation determined that the project successfully engaged the private sector in developing and disseminating technology packages associated with GHG emissions reductions. In the final season of the project’s Phase 2, 18,878 farmers used the technology packages on 2,351 hectares of rice (Deloitte, 2021). These farmers had 14% higher yields and 10% higher net harvest value than comparable farmers who were not involved with AgResults. Farmers described diverse benefits of participating in the project resulting both from their engagement with the competitors as well as from the technology packages themselves. Emissions estimates produced anomalous results, and the External Evaluator deemed them unreliable,[footnoteRef:2] as detailed in the final evaluation report   [2:  The project’s emissions results, while anomalous and deemed unreliable, were lower than emissions reductions expected based on the technology packages’ Phase 1 performance as well as lower than what was projected in the project’s business plan. The Verifier’s best estimate was that the project resulted in 3–10% reduction in emissions among AgResults farmers, depending on season and competitor, smaller than the goal of 30% reduction in the project’s business plan. ] 

In this report we assess the sustainability of the project’s impact on private sector engagement in the promotion and use of the rice production technology packages developed and disseminated during AgResults.[footnoteRef:3] The assessment’s findings contribute to our learning about the use of pay-for-results competitions to reduce agriculture-induced GHG emissions.   [3:  We refer to these technology packages in the report as “AgResults technology packages” or “technology packages associated with GHG emissions reductions” rather than “GHG-reducing technology packages” because of the lack of reliable evidence that the practices did in fact reduce GHG emissions. ] 

[bookmark: _Toc130374235]Methods and data
We used a rigorous qualitative approach to assess the sustainability of the project’s impact on private sector engagement in the promotion and use of rice technology packages associated with reduced GHG emissions. To determine the extent to which the private sector, including competitors, cooperatives, and farmers, continued to promote and use these technology packages since AgResults’ conclusion, we used pattern analysis of data obtained through 69 semi-structured key informant interviews of diverse respondents. National-level key informants included AgResults competitors, Advisory Council members, and the Project Manager. We also conducted semi-structured interviews of cooperative leaders and farmers in Thai Binh cooperatives where AgResults competitors were active during or after AgResults, as well as several ‘control cooperatives’ that were not part of the AgResults intervention area. 
After analysing the data, we identified key findings and lessons, which we then integrated and reconciled with the lessons from our 2020 endline evaluation (Geyer et al., 2022). 
The sustainability assessment’s scope was limited—we did not attempt to monitor or verify application of technology packages. We also did not attempt to assess or quantify yield or income impacts on farmers, or to measure GHG emissions.  
[bookmark: _Toc38289302][bookmark: _Toc42517851]The next two pages present our assessment’s key findings according to our evaluation research questions, the main lessons, and our main conclusion from this assessment. 
[bookmark: _Toc130374236]Key findings
	
	Private sector competitors
· Multiple competitors continue to promote their technology packages, with adaptations.
· Continued engagement is strongest among competitors whose core business models align well with the technology packages’ application.

	
	Cooperatives and farmers
· AgResults technology packages are still being promoted and used, with adaptations.
· Farmers’ perceptions that the technology packages are beneficial, as well as continued engagement with competitors, enhance sustainability and continued scaling of the technology packages. 
· Sustained use of the technology packages is influenced by whether competitors continue to engage in the cooperative, the feasibility of AWD given existing water management facilities, plot area, and direction provided by cooperative leaders.

	

	Enabling environment
· Interviewees consistently described the enabling environment as favourable to continued promotion and use of the technology packages. 
· The Government of Vietnam continues to prioritise GHG reductions, while policy initiatives to enhance domestic food security have alleviated constraints to producing rice using the technology packages. 
· Market trends, including increased demand for high-quality rice grown using carefully controlled processes, provide incentives for private sector actors to work with farmers to expand the use of technology packages like those developed under AgResults. 

	
	Scale and cost effectiveness 
· The scale of application of the technology packages (with adaptations) has increased 2.7 times, from 2,351 hectares in the final season of the project to 6,277 hectares two years later.
· As farmers have continued, and expanded, use of the technology packages, cost effectiveness has improved: the project cost per hectare fell from $474 at project end to $156 two years later, a conservative estimate given incomplete data on seasonal application of the technology packages. Assuming 25% annual increases in competitors’ promotion of the technology packages, where seasonal data are missing, further decreases the cost per hectare to $105. 

	
	[bookmark: _Toc38289304][bookmark: _Toc42517853][bookmark: _Toc130374237]Lessons about the design and implementation of agricultural prize competitions



Theory of change
[bookmark: _Hlk122007996]Private sector business models were central to scaling and sustainability. Our sustainability assessment revealed that competitors whose core business models required careful control over production processes to meet stringent quality standards continued to promote use of the technology packages among both AgResults and new farmers. This result affirms the suggestion in the final evaluation report (Geyer et al., 2022) that projects intended to motivate the private sector to promote GHG-reducing technology packages could tailor the prize competition to maximise compatibility with the business models of private sector actors. This tailoring would attract and reward competitors with a clear business case for investing in the technology packages.
Vietnam’s uniquely supportive enabling environment was key to scaling the technology packages. A favourable enabling environment played a critical role in both the scaling and sustainability of the technology packages, both where competitors continue to engage farmers and in some cases by cooperatives where competitors are no longer involved. Vietnam’s environment, characterised by very active government involvement in agriculture and commitment to GHG reduction from the federal to the village level, played a key role in the project’s success. It may be difficult to replicate some aspects of this success in contexts where the government plays a less active role or where the government is less committed to reducing GHG emissions. 
Market linkages enhanced private sector rewards from promotion of the technology packages. Even though the prize competition did not provide direct incentives to develop markets for the technology packages or their derived goods, the best-performing competitors leveraged market linkages to increase demand for rice produced using the technology packages. This result suggests that emphasising alignment of technology packages with market opportunities could help to increase uptake and sustainability of technology packages associated with reduced GHG emissions. Those designing future prize competitions may want to consider awarding prizes for engaging in markets that would incentivise sustained use of the new technology packages. 
Innovation
The need for ongoing innovation argues for flexibility in specification of technology packages designed to reduce GHG emissions. The private sector’s need to adapt to changes in the market and production environment implies that rice production systems that incorporate a broad set of practices associated with reduced GHG emissions are more likely to promote sustained use and scaling than strictly defined packages that do not permit adaptation. 
Development objective
Farmers perceived benefits from continued engagement with competitors and use of the technology packages, facilitating scaling and sustainability. The assessment’s findings affirm that current use of the technology packages is strongest where competitors have continued to engage cooperatives and farmers. Identifying and leveraging the economic justification for use of a technology package—including potentially both production benefits and business relationships—will maximise long-term impact and cost effectiveness.
Although it was not possible to definitively measure GHG reductions in this project, use of practices associated with GHG reductions has been sustained. While the project’s endline evaluation did not find robust evidence that AgResults reduced GHG emissions, continued application of production practices associated with reduced emissions suggests that any emissions reductions associated with the selected practices are being sustained.
[bookmark: _Toc130374238]Conclusion
Together with the full evaluation report produced at endline, the sustainability assessment suggests that pay-for-results approaches have significant potential to engage the private sector in development and dissemination of agricultural technologies designed to reduce GHG emissions and offers lessons to guide the development of future initiatives with these objectives.
[bookmark: _Toc130374239]Introduction
This report presents results of our inquiry into the sustainability of the AgResults Vietnam’s Greenhouse Gas Emissions Reduction Challenge Project, which ran in two phases between 2017 and 2020. First, we give an overview of the project and summarise its major results. In subsequent sections we specify our research questions, methods, and data; then we present the results of our inquiry, lessons, and our conclusion. 
[bookmark: _Toc130374240]Overview of the Vietnam GHG Emissions Reduction Challenge Project
Rice farming is a major contributor to greenhouse gas (GHG) emissions, both globally and in Vietnam, although rice production technologies (inputs and practices) are available that can significantly reduce those emissions. A major challenge lies in tailoring GHG-reducing rice production technology packages to local contexts and motivating farmers to use them, given that farmers do not directly experience negative effects from the emissions resulting from their own rice production. 
The AgResults Vietnam GHG Emissions Reduction Challenge Project tested whether a pay-for-results prize competition could motivate the private sector to develop emissions-reducing rice production technology packages and scale their use by smallholder rice farmers. The project consisted of a prize competition implemented in two phases. In Phase 1, private sector firms and non-profit organisations (‘competitors’, in AgResults parlance) applied their technology packages to a test plot, hoping to demonstrate their effectiveness (defined as whether the technology package reduced GHG emissions while increasing or maintaining yield) during two consecutive rice-growing seasons. In Phase 2, qualifying competitors from Phase 1 competed to scale uptake of these technology packages among smallholder rice farmers. In Phase 2, competitors won cash prizes proportional to their overall (weighted) performance relating to yield increases, GHG reduction, and uptake and repeat use of the technology packages by farmers. Phase 2 included four rice-growing seasons with awards at the end of each production season and a final award for overall performance at the end of the four seasons.
The project was implemented in Thai Binh province, located in the Red River Delta region of northern Vietnam. Thai Binh is a leading producer of rice in Vietnam, has a high density of smallholder farmers, and has a high concentration of cooperatives to enable coordination of rice farmers.
[bookmark: _Toc130374241]Key project results
Competitors. The project succeeded in engaging the private sector in developing and disseminating rice production technology packages associated with reduced GHG emissions. Of the 11 competitors that participated in Phase 1, six companies qualified for Phase 2, and four of these chose to participate. All of the technology packages that competitors developed included schedules of required inputs and activities to support production of specific rice varieties. Generally speaking, each technology package incorporated a range of practices or inputs associated with reduced GHG emissions. These included reduced planting density, alternate wetting and drying, reduced use of nitrogen fertiliser and use of slow-release and/or composite fertilisers, and the management of rice straw and stubble with bioenzymes. Some of the technology packages also incorporated short-duration rice varieties. 
In Phase 2, all four participating competitors scaled uptake of their respective technology packages to farmers over the two-year implementation period. Scaling strategies varied among the four competitors. Two competitors—who were also the most successful at scaling uptake of their technologies and took the top two places in the overall prize competition—purchased the rice that farmers produced using their technology packages and incorporated it into their core rice business activities. These two competitors leveraged the overlap between promoting their technology package and maintaining control over production processes to meet rice quality requirements associated with their core business activities involving rice. That is, the control over production practices associated with promoting and enforcing use of the technology packages was compatible with the control over production practices that ensured that their rice would meet the quality requirements of their core business functions (in one case procurement and sale of rice seed, and in one case procurement and sale of rice to quality-conscious export markets). These two competitors also had extensive operations in Thai Binh, including a base of contract farmers from whom they already procured rice prior to AgResults.
A third competitor, a seed company without significant presence in Thai Binh prior to AgResults, promoted its technology package without developing clear linkages to either input or output markets. The fourth competitor, an agricultural input supplier (based in southern Vietnam and without substantial presence in the Red River Delta prior to AgResults) sought to leverage the competition to develop market share and reputation for their agricultural inputs business in northern Vietnam. No competitor attempted to engage the carbon offset market.
In all cases, each competitor contracted either cooperatives or individual farmers to produce rice using their respective technology packages and supported that production with training, services, and discounted input prices. Initially low levels of uptake by farmers early in Phase 2 led competitors to adapt their technology packages to be more acceptable to a larger number of farmers. For example, competitors adapted by incorporating more mainstream varieties (such as BC15) into their technology packages, or in one case offering to buy back rice from farmers who produced it using their technology package. These adaptations were generally not aligned with the firms’ core business strategies but were important to meeting AgResults’ requirement that at least 5,000 farmers use a competitor’s technology packages to qualify that competitor for the cash prizes. 
Farmers. In the final season of Phase 2, 18,878 farmers used AgResults technology packages on 2,351 ha of rice (Deloitte, 2021). These farmers had 14% higher yields and 10% higher net harvest value than comparable farmers who were not involved with AgResults (Geyer et al., 2022). Farmers described benefits from both the production technology packages and engagement with the competitors. Technology package benefits included improved yields, reduced costs, and better rice quality. Benefits of engagement with competitors included subsidised inputs; technical assistance; and, in some cases, guaranteed markets for rice produced using the technology packages. 
Emissions.  AgResults’ overarching objective was to reduce GHG emissions by promoting the development and uptake of GHG emissions-reducing technology packages. Estimates provided by the Verifier showed modest emissions reductions (from 3-10%) but were also deemed unreliable because they did not correlate with expected emissions from specific practices in use, bringing into doubt their accuracy in determining the project’s emissions impact. The emissions impact of the technology packages, therefore, remains unknown. 
[bookmark: _Toc130374242]Evaluation questions, methods, and data
This section gives a brief overview of the evaluation questions we answered, our methods, and data sources. 
[bookmark: _Toc130374243]Evaluation questions, methods, and limitations
We addressed two overriding questions as part of our sustainability assessment:
Question 1. To what extent has private sector promotion and use of technology packages developed and disseminated under AgResults been sustained two years after the project’s conclusion?
We answered the question using a qualitative approach, collecting data using semi-structured interviews of AgResults competitors, Advisory Council members, and the Project Manager. The Qualitative Lead conducted these interviews virtually with support from a Vietnam-based Agricultural Economist consultant, except in the exceptional cases where communications issues meant that the Vietnam-based consultant had to conduct the interviews independently. 
We also conducted semi-structured interviews with a sample of cooperative leaders and farmers representing varying levels of involvement with AgResults competitors during and since AgResults. We analysed the qualitative data using pattern analysis, identifying themes from interviewees’ responses to questions regarding their current engagement with GHG-reducing rice production technology packages and the motivations and constraints underlying this engagement. We then correlated these themes with the respondents’ experience with AgResults and other salient characteristics. The Vietnam-based Agricultural Economist and a team of qualitative interviewers that she trained and supervised conducted these interviews. 
Question 2. What lessons can be learnt about using pay-for-results approaches to develop and scale GHG-reducing rice production technology packages? 
We answered this question by synthesising the sustainability assessment results regarding private sector engagement and integrating and reconciling them with lessons from other projects and from the Vietnam project’s final evaluation’s results and lessons learnt. 
Limitations. The sustainability assessment’s scope was limited—we did not attempt to monitor or verify application of the AgResults technology packages. We also did not attempt to assess or quantify current yield or income impacts on farmers, or measure GHG emissions reductions associated with reported use of the technology packages. However, triangulation of results across different respondent types and consistent application of other best practices in qualitative research do ensure the robustness of our results regarding use of the technology packages.  
[bookmark: _Toc130374244]Data sources
Exhibit 1 summarises our qualitative sample. We interviewed three of the four Phase 2 competitors, four Advisory Council members, and the Project Manager (we attempted to interview all competitors and all Advisory Council members). We also interviewed 13 cooperative leaders and 48 farmers. We selected cooperative leaders to interview to ensure inclusion of three cooperatives per competitor, as well as two control cooperatives where no competitor was active during either phase of AgResults (one cooperative hosted two competitors, resulting in a total sample of 13 rather than 14 cooperatives). For each competitor, we attempted to include two cooperatives where the competitor was active during Phase 2—one of which was no longer engaged with the competitor and one that continued to engage with the competitor. We also attempted to include one cooperative where the competitor had begun to work with farmers using the technology package since Phase 2. Where possible, we selected cooperatives from our endline qualitative sample to leverage and build on data and insights we obtained during our endline assessment. 
Within each cooperative, we sought to interview four farmers—two male and two female, representing a mix of farmers who were previously, currently, or never engaged with the AgResults competitors. Where possible, we interviewed farmers that we had interviewed at endline, and otherwise we requested that cooperative leaders recommend farmers to interview. 
[bookmark: _Toc122010734]Exhibit 1. Qualitative sample
	Respondent type
	Number of interviews

	Competitors
	3 (of 4) Phase 2 competitors

	Advisory Council Members & Project Manager
	5

	Cooperative Leaders
	13

	Farmers
	48


 
[bookmark: _Toc130374245][bookmark: _Ref419371415][bookmark: _Toc423968121]Results 
[bookmark: _Hlk122007792]Interviewees described the enabling environment as largely favourable to continued promotion and use of the AgResults production technology packages, with government policy continuing to prioritise emissions reductions and increased efficiency in rice production, and strong market demand for rice produced using the technology packages even as production costs have increased. Two competitors and one former competitor employee continue to promote the technology packages, with adaptations, among AgResults farmers and new farmers. Adherence to the technology packages is mixed in cooperatives where competitors are no longer involved. The overall scale of technology package use has grown, with 2.7 times more hectares under cultivation using the technology packages in the two years since the end of AgResults than during the two years of Phase 2. Due to this continued expansion, the cost effectiveness of the project has improved with the cost per hectare falling from $474 at the project’s end to $156 (or less) two years after the project’s end.
[bookmark: _Toc130374246]Private sector engagement
This section describes the influence of the enabling environment on the continued application of AgResults production technology packages, and then describes the current use of those packages among former AgResults competitors, cooperatives, and farmers.
0. Enabling environment
Interviewees described the policy and market environment as being favourable overall to continued promotion, expansion, or use of the AgResults technology packages. 
Government policy. At the national level, the Government of Vietnam continues to pursue GHG reductions and announced a “2050 Zero Carbon Goal” at the 2021 UN Climate Change Conference (COP26) in Glasgow (Reuters, 2021). Supporting that goal, the Government of Vietnam also promulgated an environmental protection law (Decree 6) in January 2022, which requires that private firms producing more than 3,000 tons of carbon-dioxide equivalent annually develop and implement emissions reduction plans. Decree 6 also laid the foundation for the development and organisation of a carbon market (Government of Vietnam, 2022). Finally, the federal government is also in the process of developing a farm-level certification program for rice produced using GHG-reducing technologies. 
Meanwhile, the Government of Vietnam also prioritised domestic production of rice with the objective of enhancing food security following the COVID-19 pandemic. In service to that objective, the Ministry of Agriculture and Rural Development supported land consolidation and subsidised the introduction of machine transplanters and seeders at the commune level. Cooperative leaders described these initiatives as helping to offset the constraints imposed by small plot sizes, labour shortages, and agricultural land being left fallow. The government also supports improvement of commune irrigation systems. Each of these constraints was identified during our endline assessment as an impediment to rice production in general and uptake of the technology packages in particular.  
Markets. The market context, while variable, was also described as positive overall for the continued promotion and use of the technology packages. Internationally, rice markets are strong. In addition, Vietnam signed a free trade agreement with Europe in 2022 (European Union, 2022). This agreement increases opportunities to export rice produced with control over production processes to ensure compliance with the European importers’ stringent quality standards. 
Within Vietnam, the market for ‘safe/clean rice’ also continues to grow. Overall, however, the safe/clean market niche remains a small part of the overall market, and cooperative-level respondents emphasised that, apart from AgResults competitors and a few other specialty firms selling organic or safe/clean rice, most “buyers don’t care about how the rice is produced”, and instead only care about observable quality attributes such as the variety and cleanliness of the rice that they buy. 
Finally, a notable shift in inputs markets is the result of rapid increases in global fertiliser prices since 2020 (World Bank, 2022). As detailed further below, farmers and cooperatives have adapted to increasing fertiliser prices by shifting to less expensive fertilisers or reducing the amounts of fertiliser that they apply to their rice fields. 
GHG-relevant initiatives. Respondents also identified two initiatives—one public and one private—that presented opportunities for further promotion of the rice production technology packages in Thai Binh. 
First, in February 2022, the Korean government in partnership with the Government of Vietnam launched a $4.5 million project that seeks to “develop a sustainable, high-value rice growing model” in Thai Binh (Nhan Dan, 2022). Given broad awareness of their existence, it is arguably likely that the technology packages developed under AgResults will serve as a foundation for the technology packages that will be promoted under this new initiative. 
Second, an Australian firm that promotes and certifies “carbon friendly” agricultural production technology packages, enabling access to both carbon credit markets and reduced emissions-certified agricultural and food markets, is in the process of engaging with former AgResults competitors to incorporate the competitors and their farmers into their certification program. If successful, this endeavour has the potential to increase direct financial benefits of applying rice production technology packages associated with reduced GHG emissions, such as those developed under AgResults. 
0. [bookmark: _Hlk128985815]Continuity of competitor engagement
Our inquiry found that two competitors continue to promote the technology packages that they developed in AgResults, with adaptations. A third competitor no longer promotes the technology package as a firm, although the competitor’s main point of contact for AgResults now works independently disseminating adapted versions of the technology package. The fourth competitor, which did not place in the Phase 2 overall prize competition and did not respond to interview requests for the current assessment, is reported by other interviewees as including technical elements of their AgResults technology package among their recommended agricultural practices, but not actively disseminating the technology package. As hypothesised at endline, the competitors for whom promotion of the technology packages is well aligned with their core business models, particularly their need for control over their contract farmers’ rice production processes, have continued to promote their technology packages. 
The two competitors that continue to promote the AgResults technology packages work under contract with farmers or cooperatives, as they did during and prior to AgResults. They continue to provide key inputs on credit (for example, specific varieties and crop chemicals that are essential to ensuring the quality of the rice they procure from their contracted farmers), but do not subsidise the inputs as they did during AgResults. While they continue to promote the production technology packages developed for AgResults (with adaptations as described below), they focus their monitoring on elements that are critical to product quality, rather than all elements of the production technology package as was necessary to ensure compliance with the AgResults competition’s requirements.  
Competitors made adaptations to the technology packages even as they continued to promote them. For the first two competitors, these adaptations include shifts in varieties that entail adjustments to other agronomic practices such as the scheduling and duration of drains (even as the number of drains remains the same as in AgResults). Shifts in varieties include elimination of the broadly popular BC 15 variety and the introduction of some short-duration varieties. (The BC 15 variety was incorporated into some competitors’ technology packages during Phase 2 to increase farmer uptake by including a variety that they already knew and that had a ready market.) While short-duration varieties are associated with reduced emissions, competitors described their motivation for incorporating these varieties as having to do more with the traits of the rice produced rather than any implications for emissions. 
The third competitor’s representative, now retired and working independently as a consultant, described his transition to working with three private organic rice firms. He got this work as a result of a referral from the Thai Binh government, which knew him from his involvement in the AgResults project. This professional has disseminated an adapted version of the AgResults technology package to farmers contracted to produce rice for the firms in the Red River Delta. Farmers producing rice for these firms are in coastal or river delta areas and produce certified organic rice using an aquaculture/rice technology package. Adaptations include varieties tailored to the firms’ and production technology packages’ requirements, daily drains (driven by the tidal cycles of the production areas), and reliance on organic rather than synthetic fertilisers and crop protection chemicals. 
Continuity of cooperative and farmer use of AgResults technology packages 
[bookmark: _Hlk128652436]We visited cooperatives that continued working with their affiliated AgResults competitors, new cooperatives to which competitors had expanded dissemination of the production packages since AgResults, and cooperatives that were no longer involved with the competitors they worked with during AgResults (see Section 2.2). In each, we asked the cooperative leader and farmer respondents about their current use of the technology packages introduced during AgResults and their reasons for continuing with the technology packages or not. 
Among almost all of the interviewed farmers and cooperative leaders in cooperatives where competitors were no longer active, we found that multiple individual components of the technology packages were still in use, even if the full package was not. Farmers in these cooperatives continued to use the technology packages or their components, and in many cases new farmers were using the technologies. In one such cooperative, the cooperative leader reported “People in the commune today are familiar with the techniques such as fertilising when the field is dry, basal fertilising before transplanting, and using NPK [nitrogen, phosphorus, and potassium] instead of simple nitrogen fertiliser. The households participating in the project (376 households) still follow these techniques, and now the other households in the commune (75% of households working in agriculture) are also following”. Generally, respondents cited constraints, rather than a lack of motivation, as the fundamental reasons for no longer applying the packages or specific components. (This held true except for a few cooperatives that cited the withdrawal of the competitors as the primary reason they stopped applying the packages.) 
Farmers and cooperative leaders reported that the quality, yield, and cost benefits of the technology packages or their components justified their continued and even expanded application. 
	One cooperative leader described continuing to apply the AgResults technology package following the disengagement of the competitor, saying “Farmers are still applying the system, for the most part, because they appreciate its field and financial benefits. They sell to local traders who are unconcerned with production methods”. He added, however, that sustainability would be enhanced if there were “cooperation between enterprises and the cooperative in transferring the technique [and] purchasing production at a price competitive to, but not cheaper than, the market price”.

	Another cooperative leader described the benefits of the AgResults technology package, saying “In my opinion, the sustainability of the reduced-GHG rice farming technique is that farmers have continued to fertilise when the fields are dry, saving fertiliser; farmers learned low-density transplanting; rice plants do not fall over easily; and yield is stable. Many households in the commune, although not participating in Phase 2, now follow these technical steps”. 

	Similarly, a 51-year-old male farmer said “I think [the firm’s] technique brings benefits such as less fertiliser, less water used, fewer pests, and less disease. As farmers see benefits, they will follow the technique for a long time”.



Competitors’, cooperatives’, and farmers’ reports of adaptations were consistent across all three respondent types. Most cooperatives, including ones that initially reported that they no longer applied the packages because the competitor had disengaged, reported that they continued to promote use of the technology packages or specific individual components. As with the cooperatives that continue to engage with AgResults competitors, cooperatives that continued to use the technologies despite no longer working with competitors had often adapted the technologies to market or production conditions. 
Farmers in several cooperatives stopped treating rice straw and stubble, citing the cost of the bioproduct input. These farmers had generally reverted to treating rice straw and stubble with lime or burning it. (Two cooperative leaders reported that the community had obtained a machine for collection of straw that was then sold to local cattle producers). As with the cooperatives where competitors have continued to work, cooperative leaders also reported substituting less expensive versions of the same input types, particularly fertiliser. 
Similar to competitors, farmers and cooperatives also adapted the technologies to evolving market and production conditions. Many of them, for example, reported shifting to less expensive brands of NPK fertilisers (while maintaining the same NPK ratios) or reducing the quantities of fertiliser applied, both in response to increases in fertiliser costs. Several cooperatives also directed their farmers to shift from transplanting seedlings to broadcasting seed, a response to labour shortages given the higher labour cost of transplanting in the absence of machinery for the task. In some cases, farmers also further decreased planting densities. This was either due to the introduction of machine planting or their own experimentation given the positive results that they had with decreased planting densities during AgResults.
Factors driving sustainability. Respondents focused on four main factors when asked about what factors made application of the technology packages easier or more sustainable: continued competitor engagement; feasibility of alternate wetting and drying (AWD) practices; larger, contiguous production areas; direction of cooperative leader; and cost or other market and production conditions. 
Continued competitor engagement. Continued involvement of a competitor (or other firm) motivated and supported application of the packages. Among cooperatives where AgResults competitors were still engaged, our interviewees were consistent in reporting that both the business relationships and the production system benefits were instrumental in their continued engagement with the competitors. 
	A 70-year-old male farmer who continued producing for one major competitor after AgResults ended, said “the technical procedure of [the competitor] helps to reduce labour, to increase rice yield and to produce cleaner rice due to less use of pesticide. The company buys all of our product.…Moreover, [the company] buys fresh rice, then we don't have to dry it. Thus, income from rice cultivation can guarantee our living”.

	A 73-year-old male farmer, producing for the other major competitor, made similar observations, saying “I produce rice mainly for sale. Thus, I like [the company’s] technique because it brings high rice yield. The company buys rice at the field so that I don't have to spend time to sell it outside. The irrigation system of the commune is quite comfortable. We can hire machines to transplant, so producing doesn't require much labour. If the company asks, I will expand the production area by hiring more plots from other households”.



Generally, disengagement of the AgResults competitor that had disseminated the package to the cooperative undermined the cooperative’s commitment to application of the package as a whole. This was because there were no longer any benefits or direct supports to motivate or support its wholesale application, particularly for technologies that cost more money or labour to apply. 
	A 70-year-old female farmer underscored the role that cooperative leadership played in determining the continuity of the production system, saying “The cooperative doesn't cooperate with [the competitor] anymore. So, I cultivate rice my own way”.

	A 66-year-old male farmer who had produced rice for one of the competitors that no longer engaged with the cooperative shared his experience with this, saying “During the project period, everything was good, the technical procedure was strictly followed, rice yield was high. Since the project ended, our cultivation habit has gradually changed because we couldn't get free fertiliser from [the competitor] anymore, production cost became higher, and we lack family labour”.



Feasibility of AWD practices. The second factor was feasibility of using AWD practices, which depended on both the cooperative’s agricultural landscape as well as the presence of well-functioning irrigation systems. For example, cooperatives that had stopped using AWD reported that their decision to discontinue its use was driven by practical factors, such as the lack of a well-functioning irrigation system or amenable terrain. 
	One cooperative, which had previously worked with a competitor that has since continued to promote the system, described discontinuing AWD while continuing to use the rest of the technology package. The cooperative leader said, “Only a few households apply AWD due to not having access to suitable irrigation systems. The majority of farmers have stopped using AWD”.



In general, however, multiple cooperatives reported that it had become easier to apply AWD than during AgResults. This was due to investments (often supported by the government) to improve the irrigation systems, greater flexibility in the timing of drains once AgResults verification requirements were no longer an issue, and farmers’ greater familiarity with the practice of AWD as a result of participating in the project. 
	One cooperative leader said “the cooperative still keeps the schedule of water regulation (three drains) following [the competitor’s] procedure. At low elevations, the cooperative enhanced the irrigation system for more easily controlling water. [Our] irrigation system is annually repaired and enhanced, so that it is very good”.

	Another cooperative leader said “Water regulation is now easier than when we participated in the project, because the cooperative can be flexible in timing drains. In other words, the cooperative is more proactive in regulating water than when participating in the project because we don't have to follow the schedule of water pumping/draining required by [the competitor]”.

	Finally, another cooperative leader said “From the beginning of the project, the most difficult step is water regulation. However, it is now not difficult because farmers both inside and outside the project are familiar with letting plots dry and don't resist it anymore. The cooperative officers also are more aware of advantages of this water regulation and perform it better”.



Larger, contiguous production area. Third, numerous cooperative leaders observed that, within a cooperative, it was easier to apply the packages on larger plots, both due to the benefits of scale as well as the more commercial orientation of the farmers working those plots. 
	A cooperative leader explained “[ours] is an agricultural commune, so rice production is important. Currently, most young labourers go out for non-farm employment, so not many labourers are left for rice production. Therefore, it is easier to manage and implement the low-GHG technical package on a large, consolidated area, with one household cultivating one rice variety…than performing it on multiple households and plots”.

	Another cooperative leader observed that “large-scale production households can observe better efficiency when applying this production procedure.…Their income depends mainly on rice production. Therefore, they [are more interested in] new cultivation techniques…Households producing mainly for home use care less about the technique”.



Finally, another cooperative leader in a cooperative that continues to engage with one of the AgResults competitors described difficulty applying the system beyond the farmers already contracted to the firm. 
	He said “The cooperative directs farmers to apply the low-GHG rice production procedure on the entire local production area. But we face difficulty in the area not producing for [the company], where different varieties are used and timing of transplanting and harvesting are different. Because of such differences, we cannot regulate water strictly following the procedure”.



Direction of cooperative leader. Consistent with findings discussed in the Final Evaluation Report, cooperative leaders’ directions to farmers played a large role in whether and how farmers used the technology packages or their components. This was consistently the case for use of AWD given the collective nature of irrigation at the commune level. It also frequently drove the types of fertiliser that farmers used, whether they transplanted seedlings or broadcast seed, and in some cases varieties planted.  
	[bookmark: _Hlk128736013][bookmark: _Hlk128567009]In one cooperative where the competitor had stopped working after AgResults, the cooperative leader revealed that specific components of the technology package had been maintained and even expanded since the project’s conclusion. He explained that “techniques such as AWD, controlled-release fertilisers, and plant protection... are still under the direction of agricultural cooperatives. Therefore, some techniques of the low-GHG rice production systems are still being applied in the commune. At the time of project implementation, the commune carried out a pilot project in one village. But now some techniques have spread to all four villages in the commune, [so we see] 30% of total farmers are using [improved] rice straw management; 80% are using controlled-release fertiliser, and 70% use AWD. Low-density planting is not implemented because the cooperative directs the farmers to broadcast rice seed instead”.



[bookmark: _Toc130374247]Scale and cost effectiveness
Given the continued promotion of the technology packages, the overall scale of application of the AgResults technology packages has increased since the project’s conclusion, and has, by consequence, reduced the cost per unit of scale achieved. 
In the final season of the project (summer 2020), the Project Manager credited the four competitors with applying the AgResults technology packages on a total of 2,351 hectares of rice in Thai Binh (Deloitte, 2021). By summer 2022, competitors (including the top two competitors and the former employee of the third competitor) reported working with farmers applying the technology package on a total of 6,277 hectares of rice, 2.7 times the end-of-project acreage. 
Cost effectiveness, as measured by the project cost per unit of outcome achieved, also improved as a result of the increase in scale. This is because the numerator (project spending, which ceased when the project ended) remains constant, while the denominator (the total number of hectares ever cultivated using AgResults technology packages) has continued to grow since the project ended. The endline assessment calculated a cost of $474 per hectare ever cultivated over the life of the project (Geyer et al., 2022). Incomplete seasonal data from competitors lead to an updated cost of $156 per hectare cultivated using AgResults technology packages (both during the project and since)—in other words, the cost per hectare two years after the project’s end has fallen to only 33% of the end-of-project cost per hectare.[footnoteRef:4] The estimate of net hectares after the project is based on competitor reports of rice area cultivated with AgResults technology packages under the competitors’ influence. It excludes areas where competitors no longer work, and is an under-estimate, due to incomplete data from some competitors on seasonal application of the technology packages since AgResults’ conclusion. A second estimate, based on assumptions of 25% seasonal increases in acreage where seasonal data are missing, up to the summer 2022 hectares cultivated (for which data are complete), yields a cost of $105 per hectare.   [4:  The AgResults project in Vietnam was a $7.5 million project, equivalent to $5.1 million in discounted 2017 U.S. dollars. The Phase 2 portion of that, which is used as the numerator of the cost-effectiveness calculation, was $2,270,403, which includes in-country costs of project management, verification, and prizes, and excludes Phase 1, Secretariat, and design costs (Geyer et al., 2022).] 

[bookmark: _Toc122010735]Exhibit 2. Project scale and cost effectiveness
	
	End-of-project (Summer 2020)
	Two years after project (Summer 2022)
	Two years after project with buildup assumptions*

	Most recent season hectares
	2,351
	6,277
	6,277

	Net hectares cultivated during and since project
	4,786
	14,534
	21,464

	Cost/hectare (in 2017 U.S. dollars)
	$474
	$156
	$106


Data source: AgResults Verifier data from 2020, as summarised in Geyer et al. (2022) and 2022 competitor interviews.
*  Assumes 25% annual buildup to Summer 2022 levels where seasonal data is missing
[bookmark: _Toc420585539][bookmark: _Toc375336139][bookmark: _Toc130374248]Lessons learnt
In this section, we draw from the sustainability assessment results to build on our endline lessons and offer additional insight into the use of pay-for-results approaches to promote the uptake of rice production technology packages associated with reduced GHG emissions. We organise our lessons around key elements of a framework developed for analysis of AgResults projects (Mainville and Narayan, 2017). 
[bookmark: _Hlk122006067]Theory of change: Private sector business models were central to scaling and sustainability. The endline report observed that competitors whose core business models required careful control over production processes to meet stringent quality standards performed well at promoting farmer uptake of the technology packages (Geyer et al., 2022). The sustainability assessment found that these competitors also sustained and expanded use of the technology packages following the project’s conclusion.
This result affirms our endline observation that projects designed to promote uptake of GHG-reducing technology packages could increase uptake and sustainability by incorporating incentives for firms whose business models also incentivised promotion of production practices that brought similar benefits to the technology packages. Leveraging the financial incentive that these firms already have to promote compatible production technology packages will arguably facilitate scaling of the technologies. Future initiatives could tailor the prize competition to maximise compatibility with the business models of private sector actors in order to attract and reward competitors with a clear business case for investing in the technology packages.
Theory of change: Vietnam’s unique enabling environment was key to scaling of the technology packages. A favourable enabling environment played a critical role in competitors’ scaling of the technology packages. At endline, for example, we observed that irrigation technology packages that enable alternate-wetting-and-drying are generally managed at the commune level, so require public cooperation to be enacted. Our sustainability assessment revealed that government policies to promote land consolidation and increase the availability of mechanisation, as well as the Government of Vietnam’s continued prioritisation of GHG emissions reductions in its policy agenda, have been important in facilitating the continued application of the technology packages. Furthermore, the sustainability assessment showed that cooperatives, with government support, have sustained and even expanded use of technology packages in areas without continued competitor involvement.  
A lesson from these observations is that Vietnam’s unique political environment, characterised by very active government involvement in agriculture and the economy from the federal to the village level, means that certain aspects of the Vietnam project’s successes may be difficult to replicate in contexts where the government plays a less active role or is less supportive of the technologies’ promotion. 
Theory of change: Market linkages enhanced private sector rewards from promotion of technology packages. The endline evaluation report (Geyer et al., 2022) revealed that the project’s pay-for-results approach successfully spurred the private sector to address climate change and to induce behavioural change in farmers. In Thai Binh, AgResults competitors increased the supply of technology packages associated with reductions in GHG emissions, the number of farmers using the technology packages, and the availability of rice produced using these technology packages. Nonetheless, the prize competition did not provide direct incentives to develop markets for the technology packages or their derived goods (for example, carbon credits or rice valued for attributes that are produced using the promoted technology packages) that would help to sustain the use of technology packages after the end of the prize competition. As a result, continuity of competitors’ efforts to promote uptake of the technology packages varied. The two best-performing competitors at endline developed these linkages to high-value rice markets independently, and their sustained efforts to promote the technology packages were shown to continue to be linked to these markets in our sustainability assessment. 
This result suggests that emphasising alignment of technology packages with market opportunities could help to increase uptake and sustainability of technology packages associated with reduced GHG emissions. Future prize competitions should consider awarding prizes for engaging in markets that would incentivise sustained use of the new technology packages. In the Vietnam case these could be markets for emissions-reducing inputs, markets for rice produced using emission-reducing technologies, or carbon offset markets. An important benefit of such a design feature is that sales to these markets could constitute an outcome measure to be rewarded, with the implication that sales in the market could potentially proxy for verification of the achievement of the outcome being rewarded, with the opportunity of commensurate savings on verification costs.  
Innovation: Ongoing private sector innovation argues for flexibility in definition of GHG-reducing technology packages. The project induced innovation at several levels, including the development and dissemination of rice production technology packages by private sector actors, successful public-private collaboration at the district and commune level to facilitate scaling and uptake of the technology packages, and the development of private sector competitors’ management and monitoring of technology packages to ensure proper application. The assessment also reveals that private sector innovation has continued in the form of ongoing adaptation of the technology packages. Evolving market realities, including changing input prices, increased availability of labour-saving mechanisation, and demand for different rice varieties, induced adaptations to the AgResults technology packages. Given the private sector’s need to continually adapt in response to changes in the market environment, it is arguable that the development of rice production technology packages that incorporate the broad set of practices associated with reduced GHG emissions, with room for adaptation within those practices, will encourage sustained use and continued scaling of the technology packages. 
Development objective: Farmer benefits from the technology packages facilitated scaling and sustainability. Given that farmers are not directly affected by the GHG emissions that result from their rice production activities, the project business plan (Deloitte, 2015) sought to ensure that farmers had incentives to use the technology packages. The current assessment revealed that sustainability (and expansion) of the technology packages’ use was enhanced by farmers’ perceived benefits of using the technology, as well as by benefits of engaging with competitors where that engagement continued after the project. Continued application is strongest where competitors have continued to engage cooperatives and farmers but is also seen among farmers that are no longer engaged with AgResults competitors. This confirms our earlier observation that identifying and leveraging the economic justification for use of a technology package will maximise long-term impact and cost effectiveness.
Development objective: GHG reductions, while uncertain, are associated with practices whose use has been sustained. The ultimate development objective of the project was to reduce GHG emissions by scaling uptake of GHG emissions-reducing rice production technology packages. Although it was not possible to definitively measure GHG reductions in this project, use of practices associated with GHG reductions has been sustained. That said, it is not possible to predict the specific impact of adaptations to the technology packages on emissions reductions.
[bookmark: _Toc130374249][bookmark: _Toc419444817][bookmark: _Ref420954337][bookmark: _Toc419444818]Conclusion 
[bookmark: _Hlk122007772]This report presented key findings of the sustainability assessment of the AgResults Vietnam prize competition’s impact on private sector engagement in the promotion and use of GHG-reducing rice production technologies and identified lessons from those results. 
The assessment found that, in the context of a largely favourable enabling environment, the private sector—AgResults competitors, cooperatives, and farmers—has continued to promote and use the technology packages developed under AgResults. Sustainability has been strongest among competitors whose core business models are compatible with the AgResults technology packages, and among cooperatives and farmers where competitors have continued to promote use of the technology packages. Continued use of the technology packages in cooperatives where competitors are no longer active is mixed. 
The overall scale of technology package use has grown with 2.7 times more hectares under cultivation using the technology packages than at the end of AgResults. Due to this continued expansion, the cost effectiveness of the project has improved, with the cost per hectare falling from $474 at the project’s end to $156 (or less) two years after the project’s end. 
Key lessons include the following: 
Private sector business models were central to scaling and sustainability. 
Vietnam’s unique enabling environment was key to sustainability and further scaling of the technology packages. 
Market linkages enhanced private sector rewards from promotion of technology packages. 
Ongoing private sector innovation to adapt the technology packages to evolving economic conditions argues for flexibility in the definition of GHG-reducing technology packages. 
Farmers’ perceptions of benefits from engagement with competitors and uptake of the technology packages facilitated scaling and sustainability. 
GHG reductions, while uncertain, are associated with the broad set of practices whose use has been sustained. 
[bookmark: _Hlk122008277]In combination with the full evaluation report produced at endline, the sustainability assessment suggests that pay-for-results approaches have significant and unique potential to engage the private sector in the development and dissemination of GHG-reducing agricultural technology packages and offers lessons to guide the development of future initiatives with these objectives.
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