
Promoting Solar Water Pump Adoption among Smallholder 
Farmers in Vietnam: Beyond Information Campaigns

• Information alone does not significantly increase solar water pump adoption.

• Financial constraints remain a key barrier to investment, even when farmers have
information about the technology.

• Demonstration models can help farmers assess the practical and economic benefits of solar
water pumps, but may need to be combined with targeted financial support to translate
interest into adoption.

• The Government should pilot and rigorously evaluate integrated demonstration and
financial-support programmes before wider scale-up.
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Background

By Trung Xuan Hoang

Vietnam has committed to achieving net-zero greenhouse 
gas emissions by 2050 and has identified low-carbon 
agricultural transformation as an important component of 
its climate and development strategies. The agriculture 
sector is expected to reduce greenhouse gas emissions, 
improve energy efficiency, and enhance resilience 
to climate change, particularly in regions dependent 
on groundwater irrigation and energy-intensive 
farming practices. In this context, solar water pumps 
(SWPs) represent a potentially strategic technology by 
complementing or replacing grid powered irrigation 
systems and diesel pumps, reducing farmers’ exposure 
to rising electricity tariffs and fuel price volatility, lowering 
operational costs, and supporting Vietnam’s broader 
transition toward renewable energy in rural areas.

The promotion of renewable energy and agricultural 
technology adoption has been supported through 
several existing government mechanisms. At the national 
level, Vietnam’s climate commitments are reflected in the 
Nationally Determined Contribution (NDC), the National 
Green Growth Strategy, and the commitment to achieve 
net-zero emissions by 2050. In agriculture, the Ministry of 
Agriculture and Environment has promoted technology 
adoption through agricultural extension systems, 
demonstration models, and programmes supporting 

sustainable agricultural production. These activities 
are implemented through national and provincial 
extension networks, including the National 
Agricultural Extension Centre and local agricultural 
extension agencies, which provide farmers with 
technical training, demonstrations, and information 
on new agricultural technologies.

However, these approaches have focused on 
improving farmers’ knowledge and awareness, 
based on the assumption that information 
constraints are a major barrier to technology 
adoption. Whether information provision alone 
can overcome adoption constraints remains 
unclear, particularly for technologies such as SWPs 
that require substantial upfront investment. The 
persistence of low adoption raises an important 
policy question: whether awareness-oriented 
approaches are sufficient, or whether other barriers 
are preventing farmers from investing in the 
technology.

Solar-powered irrigation in Vietnam
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Key Findings
The study provides strong evidence that 
information alone is insufficient to increase solar 
water pump adoption.

The information workshops produced:

•	 no statistically significant increase in actual 
adoption; 

•	 no significant improvement in farmers' 
willingness to pay; 

•	 no measurable impact on agricultural 
production or profits. 

The estimated treatment effect on adoption was 
essentially zero, indicating that simply providing 
information does not overcome the barriers 
preventing investment.

Evidence from the household surveys suggests 
that financial constraints are the dominant 
obstacle. Around 40% of non-adopting 
households reported insufficient financial 
resources as their primary reason for not 
purchasing a solar water pump.

These findings imply that farmers generally 
understand the technology but cannot afford the 
substantial upfront investment required.

This policy brief draws on evidence from a cluster-
randomized controlled trial (RCT) conducted in Dak Lak 
Province.

The study involved approximately 1,200 farming 
households across 120 villages in 30 communes.

Villages were randomly assigned to one of two groups:

•	 Treatment: farmers attended a 30-minute workshop 
explaining the costs, benefits and technical 
characteristics of solar water pumps. 

•	 Control: farmers attended a placebo workshop on 
healthy lifestyles. 

Both husbands and wives were invited to participate. 
Outcomes were measured through baseline and endline 
household surveys conducted one year apart (in 2025 
and 2026). 

The randomized design provides credible causal evidence 
on whether information alone increases adoption of solar 
water pumps. 

The Research Project Figure 1. Information workshop on solar 
water pumps conducted in treatment villages 
in Dak Lak Province

A Vietnamese farmer uses solar power for irrigation.
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Implications for policy
The evidence clearly rules out relying solely on information campaigns as the principal policy instrument. The 
findings indicate that financial constraints are an important barrier to adoption, suggesting that policies need to 
address farmers’ upfront investment constraints rather than simply provide additional information.

Subsequent consultations with agricultural extension practitioners in Dak Lak suggest that demonstration-based 
approaches may be more persuasive than information provision alone. Practical demonstration sites can allow 
farmers to observe solar water pumps in operation and assess their technical performance and economic benefits 
under local conditions. However, demonstration alone may not be sufficient to translate farmers’ interest into 
actual investment when upfront financial constraints remain binding.

Therefore, the authors recommend piloting an integrated approach that combines demonstration models with 
targeted financial support. Concessional loans could be one possible mechanism for easing upfront investment 
constraints, but consultations also suggest that access to credit may not be sufficient if farmers remain reluctant 
to take on debt. Other forms of targeted government support, including subsidies or cost-sharing mechanisms, 
could therefore also be considered. Because the effectiveness and cost-effectiveness of these policy combinations 
have not been experimentally evaluated, pilot implementation with rigorous monitoring and evaluation should 
precede wider-scale expansion.

Policy Option Expected effectiveness Government cost

Maintain current policy Low Low

Expand demonstration-based extension Potentially moderate Low moderate

Combine demonstration with targeted financial 
support

Potentially high Moderate high

Direct investment subsidies Potentially high High

 1Direct subsidies and concessional loans represent the mo common and widely used instruments for overcoming financial barriers in 
agricultural technology adoption, and their identification as potential policy options thus follows logically from the nature of the barrier 
revealed by the RCT. However, it is important to note that the study did not test these or any other financing instruments.
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This briefing document summarises a research project carried out by researchers based at Makerere University, 
Uganda, with financial and scientific support from the Partnership for Economic Policy (PEP) as part of the 
Rural renewable energy MSMEs operating to modernize agriculture in Sub Saharan Africa and South-East Asia 
programme, implemented in partnership with the Environment for Development (EfD) network, with funding from the 
International Development Research Centre (IDRC)  
as part of the Clean Energy for Development: A Call to Action (CEDCA) initiative.

The Government of Vietnam should move beyond stand-alone awareness campaigns and adopt an integrated 
approach that combines demonstration models with improved access to affordable finance. Evidence suggests 
that information alone is insufficient; demonstration can help convince farmers of the technical and economic 
benefits, but financial support may still be necessary to translate interest into actual adoption.

Policy recommendations: Specifically:

• Establish demonstration sites for solar water pumps through agricultural extension services, showcasing
technical feasibility and profitability.

• Pilot concessional loan programmes for solar water pumps through existing rural financial institutions.

• Consider targeted government support or subsidies to reduce farmers’ financial burden and encourage
adoption.

• Continue using agricultural extension services to provide technical guidance, installation advice, maintenance
information, and expected economic returns.

Short term (6–12 months)

• Design pilot concessional loan programmes.

• Identify pilot provinces.

• Develop technical training materials.

• Establish demonstration sites in collaboration with

agricultural extension services.

• Build partnerships between extension services

and rural financial institutions.

Medium term (1–2 years)

• Implement pilot programmes combining

demonstration models with concessional loans

• Monitor loan uptake, repayment, adoption rates,

and agricultural outcomes.

• Assess farmers’ responses to demonstration sites

and financial support mechanisms.

• Conduct an independent impact evaluation.

Long term (3–5 years)

• Expand successful integrated programmes
(demonstration + finance) to additional provinces.

• Consider targeted government subsidies if
evidence shows they significantly increase
adoption.

• Integrate solar irrigation support into Vietnam’s
broader agricultural modernization and green
growth strategies.

• Continue monitoring economic, social, and
environmental impacts.

Conclusions and Policy recommendations

Roadmap for implementation

The views and opinions expressed in this 
document are those of the authors and do not 
necessarily reflect those of PEP, EfD or IDRC. 

https://www.pep-net.org/rural-renewable-energy-msmes-ssa-sea



