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Executive summary

Sustainable and efficient agri-food systems depend on stable access to 
energy, from farm to plate. But for many developing countries across the 
world, limited access to energy hinders the growth of modern agri-food 
systems, prevents farmers from producing higher value products and results 
in food losses. Countries are faced with either having to pursue fossil fuels for 
development, contributing further to climate change, or leapfrogging to more 
sustainable and renewable sources of energy. 
	 The Food and Agriculture Organization of the United Nations (FAO), 
through the Energy Smart Food programme, has been spearheading efforts  
to support countries in building evidence-based policies and deploying 
renewable energy technologies in the agri-food sector. Improving access to 
renewables helps countries address Sustainable Development Goal 7 – access 
to affordable and clean energy – as well as their NDC pledges. 
	 In Rwanda, agriculture accounts for around one-third of the country’s 
gross domestic product (GDP) and employs about 70 percent of the working 
population. The sector continues to gain momentum towards achieving its 
full potential, but agro-processing is still limited. Developing a modern agro-
processing industry hinges on the availability of and access to reliable and 
affordable electricity. 
	 Rwanda is committed to achieving energy access for all by 2024. The 
adoption of solar technologies has become a national priority and represents 
a unique opportunity for the country’s agriculture sector. Solar-powered 
equipment such as cold storage, milling, drying and other technologies could 
enable the transition to less fossil fuel-intensive agricultural production 
systems. However, this requires a clear understanding of viable solar energy 
solutions, taking into consideration the specific context and needs of the 
country. Defining which solar energy solutions are feasible will also allow the 
private sector to get involved, thus enabling a market-led scaling up of these 
technologies. 
	 Using a methodological approach, this report provides a broad 
estimate of existing opportunities for the uptake of solar energy technologies 
within Rwanda’s agri-food chains. As a first step, the assessment identified 
the country’s agri-food chains, breaking them down into their main production 
and processing blocks. It identified the energy requirements required at each 
stage of the agro-processing chain. Results, presented by agri-food value 
chain groups, include a baseline analysis and sensitivity analysis to market 
penetration and growth in production. 
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Rwanda’s crops and commodities were grouped into the following value 
chains: 

Solar energy interventions were classified into two groups – Type 1 and Type 
2. Type 1 includes decentralized solar equipment catering to a specific stage 
of the value chain, while Type 2 represents opportunities in which electricity 
demand could be substituted by solar-based photovoltaic (PV) systems.
	 The analysis highlighted the areas with significant theoretical market 
potential and possible first entry points for solar-based interventions in the 
country. Understanding the overall market size of specific technologies could 
allow the Government to develop policies that hasten the deployment of these 
technologies and help the private sector target specific opportunities. 
	 The assessment found that Type 1 solar energy interventions in the 
horticulture, milk and cereal value chains were especially promising. Estimates 
suggest that the potential market size for specific solar technologies in the 
horticulture chain could reach around USD 470 million. The potential market 
size for small-scale milk chillers in Rwanda could reach USD 25 million. In the 
rice value chain, solar-based equipment could reach a total market potential 
of more than USD 20 million, while in the maize and sorghum value chain, the 
potential market size for solar technologies is around USD 40 million. Should 
these technologies be deployed, they could solve some of the structural 
constraints to modernizing the country’s agribusiness sector and have a larger 
social impact by creating job opportunities and new business developments. 
	 It is important to note that while the focus of this assessment was 
specifically on identifying solar energy technologies in Rwanda and estimating 
their market potential, the methodology could also be applied to other 
renewable energy technologies. Solar energy is one option available within a 
broad range of renewable energy technologies. Therefore, solar energy 
solutions should be screened against other renewable energy alternatives  
to find the most sustainable and cost-effective energy solutions for the  
agri-food chain. 

dairy value chain (milk)

sugar value chain

co�ee value chain (co�ee bean)

cereals value chain (rice, maize, sorghum)

tea value chain

horticulture value chain (fruits, vegetables, roots, tubers, beans)
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Chapter 1 
Introduction

Access to energy is essential in order to ensure sustainable and efficient agri-
food systems and food security. It is a key input into the agri-food chain for 
enabling the use of modern practices and equipment on farming, in addition 
to storing, processing and ultimately, the consumption of food. In several 
developing economies in Africa, agriculture continues to play a central role 
both in terms of contribution to the country’s income as well as the provision 
of jobs and livelihood. In fact, growth and development channelled through 
this sector has been found to be twice as effective in targeting poverty 
reduction as compared to other sectors. Nevertheless, energy access and its 
use are still limiting factors that hinder the growth of a sustainable agri-food 
system. Given the lack of access to energy and the need to find alternative 
climate friendly energy solutions, developing countries are faced with a choice 
between: (i) pursuing development-based fossil fuels, thus further contributing 
to climate change, or; (ii) leapfrogging to more sustainable and renewable 
sources of energy, which can support economic development that is also 
environmentally sustainable. These efforts are mirrored in Goal 7 of the 
Sustainable Development Goals (SDGs) and in countries’ pledges recorded 
in the Nationally Determined Contributions (NDC). Alternative energy sources 
and the related technologies can play a key role in diversifying away from fossil 
fuels in a way that reduces or mitigates GHG emissions. Identifying which 
technologies and renewable energy sources can be used at each stage of the 
value chain represents the first step in this process.
	 Energy access in Rwanda is still limited, however the country is 
committed to achieving energy access for all by 2030. Rwanda is a landlocked 
country in east Africa where agriculture is an important sector of the economy. 
The agriculture sector contributes around one-third of the country’s GDP and 
employs approximately 70 percent of the working population. Agriculture is 
practised extensively and in addition to producing cereals, fruits and 
vegetables, the country has a growing livestock and fisheries sector. Bananas, 
sweet potatoes and cassava were the most produced crop by production 
volumes in 2017, each with a total volume of more than 1 million tonnes per 
year. Milk production reached 250 000 tonnes in 2017, the majority of which 
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was cow milk while a smaller share was from sheep and goats. Nonetheless, a 
major bottleneck within the agriculture sector is the lack of modern food 
processing and storage technologies that can be used to produce higher value 
products, as well as reduce losses by providing cold storages. In fact, 
development of a modern agro-processing industry depends on the availability 
and access to reliable and affordable electricity required to run processing 
equipment and cold storage.
	 Access to a stable supply of electricity is however still limited, although 
there has been significant progress in the last 10 years. In 2018, around  
51 percent of households had access to electricity, 37 percent of which were 
connected to the national grid and 14 percent connected through decentralised 
electricity systems. The target is to have 100 percent electricity access by  
2024, with 52 percent of households connected through grid extension and 
48 percent connected through decentralised off-grid technologies.
	 The agriculture sector in Rwanda continues to gain momentum towards 
achieving its full potential but agro-processing is still limited. Rwanda’s agro-
processing industrial masterplan (KPMG, 2014) reports that while more than 
half of Rwanda’s exports are comprised of agriculture-based industrial 
products, less than 30 percent of those exports are in fact, processed goods 
(this can be compared to 98 percent in the developed world). One channel 
through which value chains could be further developed in Rwanda is the 
enhancement of agri-businesses (processing, cold storage, drying) access to 
affordable sources of electricity. Therefore, finding energy alternatives that 
include and target agriculture can in fact contribute to the development of the 
agri-food sector as well as the energy sector in Rwanda. Solar-powered 
equipment, such as solar cold storage, milling, drying and other technologies 
are some of the solutions that might enable the transition to a less fossil  
fuel-intensive agricultural production system. However, this requires fully 
understanding which solar energy solutions could be viable, while taking into 
consideration the specific context and needs of the country. Defining which 
solar energy solutions are feasible will also allow for the involvement of the 
private sector thus enabling a market-led scaling up of these technologies. 
	 Rwanda is located approximately two degrees below the equator and 
as a consequence has significant potential to produce solar energy1. Solar 
energy could be a key engine for upgrading agricultural value chains in the 
country, especially given the currently favourable environment policy. Rwanda 
aims to reach universal energy access by 2024. This is especially relevant to 
the 48 percent of the electricity access that is expected to be provided by 
off-grid sources. The adoption of solar technologies has become a national 
priority and represents a unique opportunity for the agriculture sector.

1	 The country receives solar irradiance of approximately 5kWh/m2/day and peak 
	 sun hours of approximately 5 hours per day. Solar irradiation is the amount  
	 of electromagnetic radiation received from the sun per unit area (usually  
	 square meters). This is generally used as a measure to estimate how much PV 
	 electricity can be produced in the area.

2   RENEWABLE ENERGY FOR AGRI�FOOD CHAINS: INVESTING IN SOLAR ENERGY IN RWANDA



This report provides an initially broad estimate of the existing opportunities for 
the uptake of solar energy technologies and increased access to energy within 
the agri-food chains in Rwanda. The aim of this report is to assess the market 
potential for solar energy in agri-food chains in Rwanda and therefore focuses 
solely on solar energy. This said, the results should be viewed in a wider context 
and while considering energy access options for agri-food chains, solar energy 
solutions should be screened against other energy alternatives.
	 As a first step, the assessment identifies the main agri-food chains in 
the country and breaks down the chains into their main production and 
processing blocks.  Within each stage of the agro-processing chain the energy 
requirements are identified. Results are then presented by an agri-food chain 
group, including a baseline analysis and sensitivity analysis to market 
penetration and growth in production. 
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