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SOLAR HOME SYSTEMS FOR REFUGEE HOSTING COMMUNITIES IN 
EAST AFRICA 

Selected lessons from the literature 

“Access to even small quantities of electricity can trigger giant changes”, key informant 

 

Purpose of this note: To present lessons learnt on Solar Home System (SHS) to the benefit of 
Development Response to Displacement Impacts Project (DRDIP) PIUs.  

Methodology: This note is based on an extensive review of the literature, ranging from international 
alliances and organisations focused on solar electricity, to government NGOs, research centres, donors 
and actors from the private sector. The selected sources are presented in a separate document 
providing the links to the documents reviewed. 

Introduction 

Off-grid solar (OGS) energy provides a safer, 
cheaper and more reliable energy source for 
millions worldwide, including those with an 
unreliable grid connection (“weak grid”) and 
those living off-grid. The 3.5 billion people who 
lack access to reliable electricity spend about 
USD 27 billion each year on lighting and mobile 
phone charging. The use of traditional solutions 
like kerosene, candles, battery torches or other 
fossil fuel-powered transitional technologies is 
expensive, harmful to health, hazardous and 
polluting. Clean OGS energy products provide 
an alternative that is beneficial to individual 
consumers and society, while mitigating GHG emissions and boosting resilience. OGS also directly 
contributes to SDG 7.1 – the goal to ensure access to affordable, reliable, and modern energy for all 
by 2030 – and indirectly contributes to several other SDGs. According to the Tracking SDG7 report, 
789 million are living off-grid. There is truly a historic opportunity to achieve universal energy access 
and to empower rural and remote communities, especially the youth and women.  

 Solar home solutions (SHS) have been shown to have a positive 
impact on quality of lighting, income generation, health, education, 
quality of life, communication and access to information. SHS avoid 
greenhouse gas emissions by reducing the use of conventional 
energy resources like kerosene, gas or dry cell batteries or replacing 
diesel generators for electricity generation. 

Figure 1: Multi-faceted impact of off-grid renewable energy 
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Figure 2 displays the type of 
communities for which OGS is 
particularly adapted: peri-urban and rural 
(small, low density, far from the national 
grid, remote and difficult to reach). 
Based on prices, feasibility and access, 
OGS appears to be the best opportunity 
for DRDIP communities to access 
electricity. 

The solar expansion in Africa and 
globally has been driven by the private 
sector as it has been offering increasingly 
better and cheaper options thanks to its 
technical and financial innovation as well 
as its capacity to create products 
increasingly adapted for low-income household. Solar generation (including distributed) is 
projected to climb from 2% of total energy in 2019 to 25% of the global power by 2050.  

What are solar home systems or solar home solutions? 

SHS are typically defined as a pre-packaged arrangement of 
components, sold as a kit, designed to supply a home with 
electric power for a variety of purposes, using sunlight as the 
power source. SHS are stand-alone photovoltaic systems that 
offer a cost-effective mode of supplying power for lighting and 
appliances to off-grid households. In rural areas, that are not 
connected to the grid, SHS can be used to meet a household's 
energy demand fulfilling basic electric needs. SHS usually operate 
at a rated voltage of 12V direct current (DC) and provide power 
for low power DC appliances such as lights, radios and small TVs 
for about three to five hours a day. There are SHS companies 
offering larger systems for commercial use that operate grain 
mills, hair clippers, and refrigerators, including Mobisol and SolarNow. SHS use cables, switches, 
mounts, and structural parts and power conditioners/ inverters, which change 12/ 24 V power to 
240VAC power for larger appliances. SHS are best used with efficient appliances so as to limit the 
size of the array. Each SHS is sold as a kit and typically includes one or more PV modules consisting 
of solar cells, a charge controller which distributes power and protects the batteries and appliances 
from damage and at least one battery to store energy for use when the sun is not shining. 

SHS is a very dynamic sector with many actors. SHS are rapidly evolving, driven by technology 
improvements, including: 

– Falling prices of photovoltaic (PV) panels and other components 
– Improved efficiency, including more efficient batteries  
– Increasing availability of DC-powered energy efficient appliances, including LED lights, TVs, 

fans, refrigerators  

Figure 3: Components of Solar Home Systems 

Figure 2: Growing role for off-grid solutions, responding to DRDIP communities needs 
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– Improvements in SHS design, including a move 
towards a more user-friendly plug-and-play 
system 

– Pay as you go / smart meters that can be applied 
to SHS and a possibility to leverage mobile 
payments to reduce costs for SHS service 
providers and create avenues to new business 
models   

 

Programmatic questions raised by SHS 

Solar energy, and SHS in particular, offer an 
unprecedented opportunity to serve and reach the most remote and vulnerable communities.  

Being a CDD (community driven development) project – where the principal engagement is, by 
definition, the communities, DRDIP SHS interventions raise engagement and beneficiary questions: 
Who are the beneficiaries? What is the role of the community? Household? What is the level of 
engagement for household items?  

As energy can be highly 
technical, it also raises the 
issue of the technical expertise 
and where/when it is needed. 
Especially in terms of 
identifying quality products 
and reliable suppliers. This 
issue is highly related to the 
maintenance and 
sustainability of such a 
technical engagement.  

The financial questions are 
many: Who pays for what to 
whom? What are the best 
funding models? How can DRDIP position itself in different environments? How to consider gender 
implications? How does the last mile dilemma affect SHS interventions? The dynamics between the 
community, households and the market raise defining questions that affect DRDIP Djibouti, 
Ethiopia, Kenya and Uganda differently.  

DRDIP engages at four levels: national, regional, local and community. SHS interventions add 
another layer of complexity: the household. Engaging the household and supporting the direct 
relation between the household and the supplier is an essential part of any SHS project. Many issues 
relating to this relationship can be addressed precisely through a contract. Such “contract” is 
essential to the design of a sustainable and successful intervention that introduces new technology 
into homes:  the households de facto receives the benefits and in fine decide whether the project is 
successful, by using and replacing or upgrading the SHS or not.  

On the selection of the beneficiary households, all PIUs seem to have adopted the same 
approach: through a participatory process, the community identifies the most vulnerable 
households and establishes a list. The households are therefore “beneficiaries” of a distribution 
program. This raises the question of how to manage their engagement into the intervention. It also 
appears that community contributions do not apply to the energy sub-component, therefore the 
contract by which the community owns the project needs to be revisited. Similarly, community 
procurement is not retained in some cases, raising the modality of the communities, households or 
users’ engagement in the definition of the solution and most importantly in the contract that links 

Figure 4: Typical capacity of SHS 
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Figure 5: Programmatic questions raised when supporting SHS 
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the suppliers to the buyer. These various setups impact the questions above and the design of the 
intervention significantly and make the 2-layer engagement very relevant when ensuring the 
sustainability of the intervention. 

Framework to design SHS support in the context of CDD operations 

 

 

The complex framework above attempts to capture the many dimensions and challenges arising 
from the combination of a CDD project supporting electricity access through a commercial sector. 
At the centre of the framework is the relationship between the household and the solar 
company. Not all solar companies and contracts are the same and this is where development 
projects can make a difference for households.  

The two perspectives are different but nonetheless meet at various levels, as per the structure of 
this note: the needs of the households can be carefully met by the right products and services 
available at a price the household can afford (1), with the right standards (2), access to an 
appropriate distribution network (3) and their use and adoption supported through relevant 
awareness, marketing and training (4). These three elements can be supported through the DRDIP 
community engagement processes and systems (5). Supported by a conductive policy framework 
(6), private sector engagement (7) is the core of this framework for which the main business model 
is now PAYGO (Pay-as-you-go) (8), which only increase sustainability through customer care and 
maintenance (9) and link up to DRDIP component 3 on livelihood (10). Finally, the last and most 
complex element of the framework is the funding model (11) which has to address the following 
challenges: affordability of the households (including for sustainability reasons), economic 
feasibility for the companies and level and type of support available through the project. As a CDD 
project, DRDIP is well placed to provide a well-designed support to improve access to renewable 
energy.  
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Figure 6: Framework for designing SHS interventions in CDD projects 
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1. Household needs: relevant products & services 

In terms of needs and adaptation, OGS is less complex than cooking. There are many choices and 
actors on the market, but the range of product categories is more standardised and matching needs 
is simpler. When it comes to electricity access, the impact of geographical remoteness is evident. 

Energy for households is often the top priority in community assessments, and within that, electric 
lighting is often the most important application. Therefore, the first type of products available are 
the portable lanterns, then comes the multi-light systems.  

After lighting, the ability to charge mobile phones and use other electronic items is important and 
can be further sub-divided into different levels of module capacity. Note that many solar lanterns 
include USB ports to allow for mobile phone charging, thus often providing income generation 
opportunities for the owner. To build community electricity demand profiles, it is important to ask 
households, enterprises, and those running community facilities about the energy applications they 
would like to use and quantify it (kWh per day) to narrow the research on relevant products. Note 
that the question of what a consumer wants and what they are able to afford are very different 
questions, both of which have significant impact on the business choices of private companies. 

Such assessments need to be conducted at the start of the design of the intervention. In many 
cases, this information is already available within the local government, local actors or other similar 
projects from humanitarian or development donor-funded projects. However, in the case of SHS, it 
is important to involve the households in this discussion and the accurate definition of needs. In the 
case of DRDIP, implementing partners at the local level should be able to identify this information 
easily, which can also be done through the facilitation of a community needs assessment or various 
trainings conducted under DRDIP. Many stakeholders are also active in this sector, including other 
World Bank energy projects, GOGLA, GIZ, SNV, Practical Action, HIVOS, and many others that can 
help save resources and share such assessments.  

Even with such information, technical knowledge is required to translate the electricity needs into 
the identification of a suitable solution. Being familiar with the sector, the market, the 
manufacturers, the requirements, the specifications, the standards, the prices and the overall 
lessons will be essential to identify a good match. There are many assessment tools available to 
map the information already known as well as complement with the information still missing. 

Figure 8: Selection of common Pico PV and SHS 

Figure 7: Product categories and level of energy services and needs 
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Finally, while evaluating the needs, it is essential to switch from a product perspective to a service 
one: SHS includes the product, after sales service and support, warranty and end of life (by which e-
waste is managed by the supplier). By considering solar energy as a service, the intervention 
integrates sustainability to the product and most importantly to the energy for the beneficiaries. 

2. Quality matters 

Quality is a necessary condition for bringing social and financial benefits to families and ensuring 
sustainable energy access. In countries where the market has emerged but is missing adequate 
regulation (and enforcement) to promote quality, low-quality products take a significant proportion 
of market share by benefiting from the investment in awareness-raising and distribution chain 
development made by more reputable companies. For example, low-quality products – which 
comprise products with no names, copycats and counterfeits – can account for at least half the solar 
lantern market. These products imitate the look and feel of respected brands but use inferior 
technology, often leading to early failure. These products also often falsely claim to provide a level 
of service that they do not deliver. Poor quality can be detrimental in several ways: consumers not 
only miss out on the promised benefit that they paid for, they also often end up paying more to 
replace defective products than they would have otherwise paid for a higher quality product. As a 
result, consumers lose trust in OGS solutions, leading to demand reduction and market damages. 
High cost and poor quality of energy services are key deterrents to energy transition in poor 
communities. Healthy competition is good for customers, but a race to the bottom that fails to 
deliver customer value and satisfaction is not serving anyone, especially the poorest.  

3. Why does it remain expensive: Access and distribution 

Despite significant growth, 
penetration of SHS at a rural level 
remains low due to the complexity 
of rural distribution channels, high 
logistical costs, and low ability to 
pay. Most solar companies or their 
national distributors therefore 
require support to develop the 
required last-mile distribution 
networks, creating an opportunity 
for development partners. 

After-sales services and financing, 
which bring critical durability and affordability benefits to consumers, drive the quality premium, in 
particular for SHS (35% of the total premium). For both solar lanterns and SHS, the remaining 
quality premium is found in the distribution. Companies may develop costly distribution networks 
to reach consumers at the last mile.  

Last mile distribution can take several forms: company network of sales agents and technicians, 
existing distributors willing to take on solar as an additional business and retail shops. This interface 
with households is essential to cover the various aspects that will guarantee access and 
sustainability: awareness, sales, marketing, training, after-sale and financing. In concrete terms, last 
mile distribution (and after sale services) is the most efficient lever to increase access for DRDIP 
communities but also the most expensive.  

Finally, project teams can innovate and establish unexpected linkages between community 
facilitation NGOs and CSOs on one side and pro-active solar companies determined to reach out to 
the lowest income segment. DRDIP is ideally placed to be working with those agencies that are 
currently reaching ‘last mile’ communities, piloting different approaches with different companies, 
testing and learning how CDD and solar companies can work together. 

Figure 9: SHS Cost distribution 
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4. Use, adoption and capacity building 

Demonstration and training can ensure 
consumers are educated about the 
benefits of solar, how to use it, and where 
to buy quality products. Through 
consumer education, OGS products need 
to be presented as an alternative to 
existing and more hazardous and costlier 
kerosene or candles. 

Another essential aspect of consumer 
education on SHS is the importance of 
paying the associated loan 
tranches/PAYGO/contribution on a 
regular basis. In some countries where 
there had been free distribution of products, like in Rwanda “customers may not wholly understand 
the true cost of the product or role they must play in respect of basic maintenance”. 

To fight against the mistrust generated by the availability of low-quality products and counterfeits 
that make consumers turn away from OGS products overall, and quality products more particularly, 
projects such as DRDIP can reach out to local retailers and distributors, educating them about the 
benefits of working with quality products.  

Value of demonstration 

As per DRDIP design, research has found 
that the best way to convince new 
customers to install solar systems in their 
homes was by setting up a demonstration 
kit, in a local shop, school or home. Once 
people saw the system at work, demand 
quickly spread. Demonstrations can play 
a vital role in expanding the geographic 
scope of commercial markets, such as in 
refugee-hosting areas. The markets with 
the highest penetration today have benefited from below the line marketing activities that allow 
consumers to experience products first-hand before making a purchasing decision. Community 
demonstrations serve this purpose. 

Trained local technicians 

Solar electrification requires thorough maintenance and therefore training, which is a central pillar 
of an enabling environment for OGS energy development. Adequate capacity needs to be built at 
the local level where solar power specialists train communities in installation, maintenance, 
network operations and equipment renewal. Certification programs for off-grid skills development, 
integration in training curricula and a focus on local skills building for operation and maintenance 
would provide employment opportunities for rural communities and support wider socio-economic 
development. 

5. Community engagement 

Participatory assessment: community needs and market 

As outlined above, gathering the necessary information requires mapping existing community and 
local energy resources. Before starting the SHS intervention, it is important to research the local 
availability and costs of a range of OGS solutions, including pico solar and SHS kits. It is possible to 
use a range of participatory methodologies such as seasonal calendars, daily schedules and ranking 

Figure 10: SNV training on SHS 

Figure 11:Likelihood to recommend SHS overtime based on GOGLA research in East Africa 
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exercises to facilitate a rich discussion about needs, priorities, and perceptions. It is essential to also 
cover two key questions: (1) What is not happening because of lack of electricity (2) What would 
happen if there was electricity?  

In the consultations, with relevant technical knowledge, it is possible to already introduce the 
communities to a range of technically feasible energy options to gather their feedback. Through 
iterative modelling, experts can help produce options for the lowest cost means of meeting this 
demand. The solution should accommodate varying levels of demand between households, where 
some families will only focus on lighting as a start for instance.  

Participatory assessment: affordability and prices 

The second aspect to discuss with the communities is the community-level affordability and 
willingness to pay for electricity access. As a reference, in most consultations documented, the 
majority are willing to pay something for an electricity service. The question is how much and how. 
Often the amounts households are willing to pay vary depending on the offering. As experienced in 
all DRDIP, it is highly likely that there will be some preference for mini grids over SHS. This is an 
issue that the implementing partners or facilitators need to be ready to discuss as part of the DRDIP 
response to the community’s needs. In the case of Kenya, for instance, other World Bank funded 
projects are supporting mini-grid in some areas. This information will be essential to share so 
connection to planned mini-grids can also be discussed. As the costs, efficiency, and availability 
of electricity access solutions are constantly changing, this may have to be part of the ongoing 
engagement of the facilitator with the communities rather than a one-off discussion. Finally, and 
most importantly, it is about presenting the community with a range of options to maintain the 
choice within the community and the households. 

Raising awareness about OGS 

Through these iteration and discussions, CDD projects are contributing to increasing demand and 
addressing market development bottlenecks through a dedicated consumer awareness and 
education campaign. While not promoting any specific product, this type of community 
engagement supports the OGS sector and expands its markets. Consumer awareness of solar 
lighting products is relatively high in East Africa. Knowledge on how to identify high-quality 
products, however, lags behind. To address the issue, DRDIP can find support in other specialised 
actors and projects. OGS community engagement needs to highlight the benefits of purchasing 
quality OGS products, and helps consumers identify products that meet Lighting Global standards. 
Activities can include demonstrations, which are tailored to address the specific needs of low-
income households across the country. 

Coordination with other actors 

Coordination and 
consultations with a wide 
range of actors is essential 
to design interventions 
that do no harm. In the 
case of SHS, it is even 
more essential as prices, 
access and products are 
very specific, so 
discrepancies have an 
impact. A multi-stakeholder approach, which deliberately seeks to engage actors that do not 
usually work together is required, precisely because access to energy does require such 
partnerships, if only for coordination purposes. As an example, the box to the right provides a non-
exhaustive list of potential actors to consult on SHS in Kenya. 
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6. Policy levers 

Policy can make the solar energy environment more conducive to 
SHS growth and adoption. It can regulate quality, financing, import 
taxation, financial comparative advantage in comparison to 
alternative solutions, easier licencing, campaigns and skill 
development. In particular: 

– The removal of policy uncertainty, by including off-grid 
electrification through market mechanisms in national 
electrification strategy, policy, regulation and plans. 

– Help to mobilise access to finance for actors across the value 
chain, in cooperation with financial institutions and other 
funding organisations.  

– Measures to facilitate the import of household solar related 
equipment, for example by removing fiscal and import 
barriers.  

– The provision of a level playing field for the household solar 
sector, including reviewing subsidies for liquid fuels.  

– The protection of consumers’ rights by ensuring solar system 
providers are accountable through legal provisions.  

– The adoption of international quality standards and raising 
consumer awareness about them, to prevent market 
spoilage from sub-standard products.  

– Promotion of consumer awareness about access to 
electricity through clean, high-quality solar products.  

– Ease access to end-user and consumer finance, particularly 
through mobile payment mechanisms and micro-finance.  

– Build a qualified workforce for the sector and increase 
domestic value creation by developing relevant training 
capacity 

– Reduction of import duties for solar home systems 
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7. Private sector engagement 

The off-grid market is one of the most dynamic in East Africa, which is a great opportunity for 
DRDIP 

In 2019, 18% of the population relied on off-grid solar technologies providing Tier 1 level access and 
above. While hundreds of solar companies are operating in the East Africa market, most are sales 
coming from a few international companies (for example, Fenix, M-Kopa, Solar Today, Village 
Power).  These companies sold over 2 million products, Kenya keeping the lion’s share with 50%, 

followed by Ethiopia, Uganda and Djibouti. Expectedly, the bigger companies represent a larger 
range of the value chain function while smaller ones have developed expertise in specific areas. 

For the private sector to exist and grow, operators need to sell. This means their product must be 
perceived as desirable or necessary enough for households to make the choice to buy them. The 
affordability issue is largely discussed in the last section, but it is important as a start to establish the 
foundation for the private sector to serve its purpose. It usually takes years for a market to 
maximise all stakeholders’ engagement, to ensure transparency, accountability and trust, to align 
the majority of products on standards, to adapt the financing to different population segments, to 
align with the telco for product remote monitoring and PAYGO systems, to optimise technical 
systems and appliances, etc. Over time, these changes come from an improvement in the quality of 
the interactions between energy users and energy suppliers. This relationship and the contractual 
agreement lay the foundation for sustainability of the market, products and services, to the 
benefit of the user. Eventually the perception of the lack of financial ability for the users to commit 
creates barriers and limitations for both the households and the companies. 

Procurement: directly relevant for humanitarian organisations in crisis response and disaster 
response, but not recommended for CDD  

Humanitarian actors often need to buy in bulk, as in time of crisis, immediate response is the 
absolute priority to save lives. By procuring large quantities of pico-solar products and Solar Home 
System kits (collectively referred to as “off-grid energy kits”), humanitarian aid organisations have a 
considerable influence on the markets for these products and economy of scale. Users of bulk-
procured off-grid energy kits generally do not have the option to select the devices purchased on 
their behalf. Aid organisations therefore have a responsibility to procure high quality products that 
meet the needs of their programs’ beneficiaries. By procuring products that meet Lighting Global 
Quality Standards, VeraSol standards since 2020, aid organisations can have confidence in the 
quality and performance of the off-grid energy kits they are providing, and they also receive 
ancillary benefits such as strengthened tenders, increased product selection and simplified bid 

Figure 12: Value chain actors in OGS products in East Africa 
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evaluation. These types of humanitarian organisations need to focus on durability, portability, ease 
of use, lighting run time, brightness and distribution, mobile phone charging and included 
appliances, systems to protect against product theft, product capacity matching the households 
needs and distributor responsiveness. 

VeraSol uses the quality standards for pico-solar products and solar home system kits up to 350 
Watts contained in IEC TS 62257-9-8, the only internationally recognized standards for these 
products. These standards are an updated version of the Lighting Global Quality Standards for pico-
solar products and solar home system kits, developed by the World Bank Group and used widely 
around the world. Together with the corresponding test methods (IEC TS 62257-9-5), the IEC 
standards form the foundation for quality in the off-grid solar sector. The Quality Standards are 
benchmarks that set a baseline level of quality, durability, safety and truth-in-advertising to protect 
consumers. The Standards are non-prescriptive and technology neutral, which supports innovation 
as well as diversity of design and function.  

For CDD projects, these elements should be provided to the communities 
and the households, or pre-screened list of suppliers responding to these 
criteria should form the base from which households make up their own 
choices. Such preparatory work would support the communities and households while leaving them 
the choice of the final supplier and products and services. Procuring and distributing products is not 
recommended for CDD as the benefits of keeping the choice with the user outweighs the economy 
of scale of bulk buying. 

Elements of private sector engagement from a CDD perspective 

These elements are equally crucial when the project is not directly procuring the products and 
services. For CDD projects, there are various steps in the engagement with the community that 
have a direct impact on procurement and the private sector engagement. 

Main Steps  Actors  Technical 
knowledge 

Objective Impact on private 
sector engagement  

Understanding energy 
consumption, actual 
and missed 

CDD implementing 
partner/facilitator 

Yes, to review 
and advice 
existing 
assessments and 
assessment tools 

Setting the 
parameters for 
type of SHS 
required 

1. Quick assessment 
2. Inputs into the 
procurement 
specifications 

Assessment of the OGS 
market / value chain 

Implementing 
partner/experts/other 
projects 

Yes, to review 
and advice 
existing 
assessments or 
conduct one if 
needed 

Gain a picture 
of the market, 
“As is”, before 
the project 
intervention 
Setting the 
parameters for 
the intervention 

1. List of suppliers 
“available” in the area 
2. List of OGS products 
and services, cost, 
payment modalities per 
unit “available” in the 
area 
3. List of options 
available locally and in 
the country 
4. Inputs into the 
procurement 
specifications 

Understanding 
affordability 
(willingness and ability 
to pay) 

CDD implementing 
partner/facilitator  

Yes, to review 
and advice 
existing 
assessments and 
assessment tools 

Setting the 
subsidy amount 
and cost the 
beneficiary will 

1. Quick assessment 
2. Inputs into subsidy 
needed and overall cost 
of OGS product and 
services the beneficiary 

Figure 13: VeraSol elements of quality 
standards 
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pay, as well as 
the modalities 

will pay upfront and 
over time payment 
models 
3. Inputs into the 
procurement 
specifications 

Communicating the 
financial arrangement, 
price, payment 
methods, implications if 
non-payment, etc. 

Distributor or 
supplier and 
implementing 
partner/facilitator  

Yes, to advise on 
the partnership 
with the 
distributor 

Transparency 
and shared 
understanding 
of the amount 
to pay, when 
(upfront and 
over time), by 
who, to whom 
for which 
purpose 

Arrangements between 
the project and supplier 
for communication and 
outreach through 
community meetings, 
leaflets or any channel 
commonly used by the 
communities 

Demonstration/Training  Distributor or 
supplier and 
implementing 
partner/facilitator 

Yes, lessons for 
effective 
demonstration 
(length, model, 
etc) 

Ensuring that 
users are 
comfortable 
with using the 
presented OGS 
products and 
services, can 
access help 
when needed  

Arrangements between 
the project and supplier 
to establish and share 
the training needs, 
typically ½ to 1 day 
session  

Procurement process CDD implementing 
partner/facilitator, 
OR DRDIP OR 
Community 
Ideally households 
with relevant support 

Yes, as a result of 
the above and 
existing reviews 
of OGS market, 
screening of 
suppliers  

Acquisition of 
fit-for-purpose 
OGS ideally 
directly by the 
households, 
OGS product in 
use in 
households 

Ideally a range of 
suppliers increase their 
sales 

M&E, follow up post 
OGS delivery 

CDD implementing 
partner/facilitator 
and distributor or 
supplier 

Yes, to obtain a 
list of potential 
issues to address 

Ensuring that 
users are 
perfectly 
comfortable 
with using the 
OGS product 
and services. 

Arrangements between 
the project and supplier 
establishing protocol 
and data sharing 
procedures for M&E 
(visits, indicators on 
usage, typical issues 
faced, etc)  
 

Maintenance, customer 
care and after sale 
support 

Distributor or 
supplier 

No Ensure a timely 
and effective 
maintenance of 
the OGS 
product so the 
customer can 
use regularly for 
years. 

Suppliers’ contractual 
responsibility to repairs 
and provide parts when 
needed. 

Figure 14: Elements of private sector engagement from a CDD project perspective 
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8. Business models: PAYGO can reach low-income households 

PAYGO (pay-as-you-go) is a revolution that was born in East Africa 

There are several general business models: partnerships between companies and institutions; 
distributor-dealer channels; proprietary distribution; franchise models; rental or leasing systems, 
and PAYGO. Business models and their financing are evolving in response to rapidly changing 
market conditions. The main current trend is the emergence of the pay-as-you-go (PAYGO) model, 
under which the user pays for the system in small increments and ownership of the solar product is 
transferred to the consumer after a time-limited payment period. PAYGO is a pioneering, game-
changing credit system that removes the initial financial barrier to solar energy access. PAYGO is 
emerging as a solution that addresses both end-customer affordability and provides sufficient 
margins to fuel operational models that can scale. The PAYGO market is very dynamic, with new 
approaches appearing quickly, companies changing their approach, and others disappearing from 
the market.  

PAYGO companies are 
revolutionising the landscape of 
off-grid electrification, 
delivering cleaner, faster, and 
more affordable electricity to 
rural and remote regions around 
the world. This revolution was 
started in Kenya, which gives an 
incredible opportunity for 
DRDIP to leverage from.  

Two factors have largely 
contributed to the growth of the 
PAYG model: rapid adoption of 
mobile phones and mobile money, and remote lockout technology (to lock the system in case the 
daily/monthly payment is not received). The figure below outlines the key steps of the PAYGO 
system. 

The PAYGO market is incredibly dynamic. New business models appear regularly, companies 
change approaches, funding is raised, and players disappear. They can be divided as follow: 

System Size: PAYGO solar products can be divided by the system size, which dictates the service 
level that each provides. Pico-solar, basic solar-home systems, standalone systems that are either 
self-installed or professionally-installed, as in the case of Fenix, M-Kopa or Solar Now, and include 
the ability to power small appliances such as fans, DC televisions, and even small refrigerators with 
a solar module power rating of roughly 10 to 200 Watts. Pay-as-you-go versions of simple entry-
level and mid-level products, being offered by SunnyMoney and Greenlight Planet amongst others, 
have the potential to help overcome the affordability barrier amongst poorer customers. 

Customer Relationship:  

– Lease-to-own model, also referred to as the “consumer finance retail” model, involves 
customers paying for the entire generation capacity in small instalments over a period of one to 
three years. Over 90% of solar PV systems operate using the lease-to-own model. This micro-
loan models are used by firms such as M-KOPA, Azuri, and Mobisol. Although the specific 
criteria differ between firms, typically the same three step process is followed for end 
customers:  

 Down payment and a relatively informal credit check  

 Payment series via proprietary or licensed platform  

 Device is unlocked and owned by the customer  

Figure 15: PAYGO Process step by step 
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– Usage-based payment model, or the “micro-utility” model, involves customers prepaying for 
the electricity supply (in kilowatt-hours). The customer loads money onto a prepaid meter and 
can use the amount of electricity that corresponds to the amount of money paid. Once the 
period lapses, the solar PV system is turned off by the ESP automatically through a remotely 
managed control system until the next payment is made. Unlike the lease-to-own model, the 
customer never owns the system but only consumes the electricity generated.  

Payment Platform: PAYGO 
providers employ a number of 
approaches to enable payments for 
their product or service. Some, like 
M-KOPA, rely on an established 
mobile money network. In their 
case, a partnership with M-Pesa in 
Kenya allows for nearly seamless 
product activation with no agent 
interaction after the initial 
purchase. Others, such as Azuri 
Technologies, have developed a 
scratch card model with 
distributing agents across the 
countries where they operate that 
does not depend on mobile 
connectivity but does require 
management of the agent network. Nova Lumos in Nigeria employs mobile airtime as a virtual 
currency, allowing users to pay for the service using mobile phone credit. Other models require 
specialized agents to accept cash payments, and then activate solar lights through either (a) a 
cable, (b) bluetooth, (c) or a manually entered SMS code.  

Product repayment periods vary widely amongst systems and depend on many factors. Payment 
period ranged from just over 10 weeks to up to 3 years. Companies build the cost of providing 
finance to the consumer over different time periods into the payment plans they offer customers. 
The amount the customer ends up paying in interest on the credit depends on the length of tenor, 
as well as how companies are themselves financed to extend consumer credit, and the cost to them 
in doing so. In general, built-in interest rates appear to be significantly lower than traditional 
microfinance as a result of the lower transaction costs incurred with the use of PAYG technology.  

Partnership Strategy: Firms in the PAYG space have diverse levels of integration across the supply 
chain and approaches to marketing and distribution. Partnerships are being made on hardware, 
distribution, payment, or other core aspects of the business. For example, some firms (such as 
Azuri) have an essentially vertically integrated supply chain from manufacturing / design to last-mile 
distribution and payment. Others, such as Fenix International and Nova Lumos, have partnerships 
with local telecommunications companies to support sales and delivery to the consumer. Still 
others, like M-KOPA have a device that is branded with a telecommunications company logo and 
partner manufacturing logo but conduct most marketing and distribution themselves.  

Connectivity: PAYG technologies can be distinguished by the level of connectivity used for 
payment, verification, and customer relationship management. The choice depends on the 
availability and adoption rates for mobile payment and data transfer service, reach into rural areas 
without continuous connectivity, and other priorities. The spectrum runs from systems 
that are fully online, including mobile money and remote, real- time connections with the 
energy system to those that are only tenuously or intermittently connected.  

Various actors are involved, sometimes merged but always assuring the three key 
functions of energy, mobile and finance. In addition to the many benefits brought by 

Figure 16: PAYGO key roles and responsibilities 
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access to energy, PAYGO also increases financial inclusion as most customers will end up increasing 
their use of mobile money services. The proportion of PAYG customers that newly subscribed to or 
re-activated their mobile money account in Uganda is 21%. 

9. After sale customer care is the guaranty of maintenance and sustainability 

In order to guarantee the correct functioning of the system, it is important to inspect it on a regular 
basis. Wiring and contacts have to be free from corrosion, the modules have to be intact and clean, 
and the mounting structure has to be fastened tightly. Dirt and dust on the modules lead to a lower 
module performance. The modules can be cleaned by the users of a PV system according to site 
conditions. If it rains periodically and air pollution is low, cleaning is required less frequently. The 
maintenance requirements for batteries varies significantly depending on the battery design and 
application. Maintenance considerations may include cleaning of cases, cables and terminals, 
tightening terminals, water additions, and performance checks. Performance checks may include 
specific gravity recordings, conductance readings, temperature measurements, cell voltage 
readings, or even a capacity test.  

Especially in DRDIP regions, there is a shortage of trained technicians familiar with PV systems. The 
availability of trained PV installers and service technicians is essential to maintain continued 
operation of financed systems so that payments can be made. PAYGO models are often inclusive of 
maintenance and replacement, all the way to the end-of-life cycle of the products. The presence of 
the companies, their partners or newly recruited and trained staff from the communities are the 
only guarantee for sustainability of any OGS intervention. 

When maintenance or after sale is not guaranteed, especially when systems are gifted (without a 
contract between the user and the supplier), lack of maintenance often forces households to 
abandon their current step-up on the energy ladder. This is arguably due to the fact that fully 
subsidised programs often run well in the beginning but gradually fail to support the clean energy 
transition in the absence of effective engagement and post-sales services. The need for ongoing 
energy assistance beyond the free capital of a system was noted in many projects. As one 
beneficiary said: “There is no dedicated solar shop where SHS can be fixed”  

10. Link to DRDIP component 3: livelihoods and job creation 

The off-grid solar sector is generating a wealth of new employment opportunities across the value 
chain, ranging from entry-level to highly skilled positions. The scale and nature of these jobs will 
continue to evolve. Technological innovation will also drive an expansion in job opportunities, with 
larger off grid solar systems supporting a wider range of complex consumer goods. Of these jobs, 
the majority will be in rural areas, supporting job creation and diversification among often 
economically disadvantaged and vulnerable communities. There is also a strong representation of 
women among workers in the off-grid solar sector, which is expected to rise. Wages in the industry 
are in line with, or higher than, average national wages and many companies are also supporting 
the expansion of skills and capacity of their staff through training and development programs. 
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Customers generate more income. According to research under GOGLA, 15 months after 
purchasing an SHS, 34% of households are more economically active. This means that either 
through use of the product in a business or through the ability to undertake more work hours, they 
have the opportunity to earn more money. 28% of households report generating additional income 
from this additional economic activity with the average additional income across the research 
reported at $46 a month. On average, the amount generated is equivalent to 14% of the national 
monthly income per household. By extending business opening hours or giving customers more 
free time in their day for economic activity, the SHS helps them work more hours or even start new 
activities. Overall, this additional work translates into 21 FTE (full time employment) jobs per 100 
SHS sold. Job creation unlocks improved income prospects and by extension better quality of life 
for the informal workforce, especially in rural areas. 

Empowering Women. Access to electricity through SHS can have a key role in giving women 
access to economic opportunities. 62% of pre-existing businesses using a SHS are run by women. 
55% of household members working in new businesses are women. They also represent half of 
household members undertaking more economic activity. This suggests that off-grid solar can play 
an important role in creating opportunities for women in enterprise or to support their work.  

11. Funding models: How to address access and affordability? 

Public funding has a crucial role to play 

There is a longstanding perception that 
end-user subsidies are distorting and 
unsustainable. If the private sector cannot 
make the business work in a region, end-
user subsidies cannot make the market 
viable and direct support over the long 
term is unsustainable. Over the last 
decade, there has been great optimism 
that the combination of PAYGO solar for 
households and Results-Based Financing 
(RBF) to subsidise the supply-side would bridge the gap with low-income households. More 
recently, more private sector actors and governments (data driven) have recognised the limitations 
of excluding end-user subsidies altogether. There is no solution to universal access without 
decentralised solutions and some form of support to the end-user. 

The ‘last mile’ communities, such as the ones served by DRDIP, cannot be reached without some 
level of public funding. In the developed world, rural electrification was funded through public 
subsidies and it is not realistic to expect the poorest to be reached through market forces alone.  

Linking technology innovation with livelihoods: Experience of the SELCO Foundation 
Technology innovation is one of the key pillars to support livelihoods through off-grid renewable energy solutions. 
SELCO Foundation has developed over 50 livelihood technologies and worked with more than 1 500 entrepreneurs over 
the past five years to improve access to livelihood solutions driven by sustainable energy. Some examples include:  
- A solar powered, hand-held cotton-picking machine to improve productivity and reduce drudgery, coupled with a 

solar-based, energy efficient, direct-current machine for ginning, spinning, weaving and sewing, resulting in value 
addition and higher incomes 

- Solar powered processing equipment for pulses, millet, cereals, spices and fruits, resulting in reduced costs, greater 
productivity and higher incomes  

- Sustainable energy solutions for the dairy sector, including milking machines and butter churners, and for poultry, such 
as coop lighting and egg incubators  

- Solutions for blacksmiths to reduce labour costs, inputs and drudgery – in particular, solar-powered angle grinders for 
cutting metal strips, fan blowers for heating iron and a power hammer for shaping metal. Innovation must extend 
beyond technology to focus on ownership models, financial models, and supply and service-delivery models that allow 
for sustained impacts from the design and deployment of the technological solutions.  

 

RBF instruments can be characterized by the following 
principles: 

 Disbursement of funds is contingent on the delivery of pre-
determined results (number of items sold in specific areas for 
instance). 

 As far as possible, recipients have discretion over how results 
are achieved - this allows for product or service innovation. 

 Independent verification acts as the trigger for disbursement. 

 Incentives are non-discriminatory, in that all eligible service 
providers are able to participate on a competitive basis. 
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In 2021, GOGLA, Lighting Global and Africa Clean Energy Technical Assistance Facility, published a 
more nuanced industry position that accepts that private sector can and has delivered a lot, 
including to very remote segments of populations. But it also accepts that the private sector alone 
will not be able to reach everyone in the current scenario. Some customers, despite everything done 
with innovative solutions and PAYGO, cannot be reached. It is essential to develop a holistic 
understanding of the needs of these households and a broad alignment between stakeholders. 
Sustainability is critical. It is essential that intervention pulls out after a short time, as this can be 
hugely damaging to the market. 

More public funding needs to be allocated to off-grid electrification, recognising that this cannot be 
left to the market alone. 

- There needs to be support for ‘market activation’ approaches, promoting coordination 
between the private sector, consumer associations, and civil society, as raised in the 
distribution section 

- Programs need to be proactively designed to focus on reaching the ‘last mile’, ensuring 
these have sufficient resourcing and skilled staff, as well as data to target the right 
households 

- Gender mainstreaming is needed to ensure that the issues women prioritise are addressed, 
and that women are provided with opportunities and empowered to participate at all levels 
in energy value chains. 

But giving SHS remains quite detrimental 

In some countries, well-meaning government subsidies for OGS have undercut the existing OGS 
industry, so that while an individual program may be successful, the sustainability of the overall 
market is damaged. This unintended outcome occurred, for example, with a United Nations-
sponsored program in Zimbabwe. Subsidies, while certainly stimulating near-term sales, can work 
against financial sustainability in the long term. The Agricultural Development Bank of Nepal 
provided 50% subsidies of SHS hardware costs; and some donor programs continue to provide large 
subsidies for OGS and other products in order to promote sales of domestically manufactured 
products. For example, the Bangladeshi free-give-away program, Khabika, distributed free SHS in 
bulk within commercial markets which affected price expectations and spoiled commercially viable 
sales. In scenarios where subsidised pricing is not clearly communicated to beneficiaries, it can 
create non-commercial price expectations. This can unintentionally send a signal to other 
consumers that the value of an off-grid product should be lower than the full retail price. Customers 
that do not benefit from the scheme may therefore feel that they are paying too much for their 
products or services – leading to dissatisfaction and changing customer behaviour. Customers who 
can afford products may delay a purchase, holding out for reduced-cost goods in the future, while 
current PAYGO customers might default on products they have already purchased.  

Typical supply side subsidies have progressed towards low-income households needs 

Supply side subsidies are especially effective in reaching customers in logistically challenged 
markets, as they allow companies to scale and explore nascent but potential markets in remote 
areas. Supply side result-based financing schemes (RBFs) in particular, such as the KOSAP scheme 
in Kenya or the Beyond the Grid Fund in Zambia, incentivise companies to start operating in remote 
regions that are not commercially viable without a subsidy. Companies get funds upon the 
verification of the sells (item, location, user) they are doing in challenging areas. Supply side 
subsidies can be a great tool to close the access gap and develop commercial markets. They can 
also help improve affordability, by allowing companies to offer products at a consistent market 
price, rather than a higher price that represents the true cost of selling the product in a challenging 
region.  

But they are not enough: What are demand-side subsidies and what questions do they raise for 
DRDIP? 
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A demand-side or end-user subsidy is one that reduces the cost of a product or service to the 
customer to specifically address the issue of affordability. The price of an off-grid solar product or 
service is reduced, but not eliminated. Consequently, helping the poorest access energy while 
supporting the market development raises many questions: 

- Which customer segments to target? How? What data is needed? 
- How to really understand the affordability gap? Through a short study or engagement 

of a reasonable cost? 
- How to practically translate the affordability gap into a support program? 
- How to leverage information from existing social protection programs in the country 

used to provide cash and vouchers to the most vulnerable? 
- How to decide on the appropriate approach?  
- How to implement differentiated support for different household vulnerability levels? 
- How to monitor differentiated support? 
- How can such support evolve with the household’s financial situation? 
- How to verify the system and avoid leakages? 

Examples to consider when researching these questions and guiding principles 

CIZO Program in Togo 

The Government of Togo has defined a National Energy Program (CIZO program), that entails the 
deployment of 555,000 SHS, 300 mini-grids (55,000 connections), and 400,000 on-grid connections 
between 2018 and 2030 to reach universal electrification by 2030. The strategy was designed using 
geospatial modelling that assessed the most economical means of electrifying specific households.  

CIZO uses private sector partners (pre-qualified by the government) that include BBOXX, Soleva, 
Fenix, Solergie, and Moon. While the private sector partners are responsible for financing, 
distributing, marketing, and servicing SHS, the Government has contributed to the enabling 
business environment via initiatives such as consumer awareness campaigns, VAT exemptions, and 
the development of lines of credit.  

The CIZO program’s demand-side subsidies (DSS) directly targets the most vulnerable in Togo who 
cannot afford off-grid energy access in rural areas. Under the DSS scheme, partner companies 
collect customer information that partnering Telcos and the national postal agency called LaPoste 
aggregate to create an integrated database of all eligible customers. Eligible customers then 
receive a US$ 4 monthly subsidies for 36 months. As part of the program guidelines, only companies 
that can remotely monitor the use of off-grid solar product are permitted to participate. As a result, 
the Government is able to verify installations remotely without the need to confirm installations 
physically. For example, the CIZO program verifies beneficiaries with GSM data enabled by PAYGO 
products. GSM data is matched with identifications and internal databases to check if a customer 
has already received a subsidy. Additionally, GSM data is used to identify the movement of 
products over time to help signal if products are re-sold.  

Finally, this system helps to ensure companies are accurately reporting on subsidies disbursed by 
ensuring the CIZO program itself can monitor subsidy disbursements. This system, however, does 
not scale to verify other criterion such as demographics, and it only functions for GSM-enabled 
products that are more expensive on a per-unit basis compared to non-GSM-enabled products 

USAID De-Risking Pay-As-You-Go Solar Home Systems in Uganda Refugee Settlement 

The pilot carried out by USAID in Uganda provides an example of how PAYGO SHS companies can 
be in the forefront of creating an off-grid sustainable market. In 2019, Bright Life, Fenix 
International and SolarNow were competitively selected and supported by a grant issued by USAID, 
which was used by the companies for activities such as the establishment of physical sales centres, 
marketing recruitment and training programs and customer service operations. PAYGO was a 
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requirement for participation as the program was implemented in support of USAID’s role as co-
chair of the Smart Communities Coalition, which focused on energy, connectivity and digital tools.  

Despite the policy-friendly environment, based on a wide-ranging stakeholder engagement, 
barriers such as the lack of knowledge and ability to access the settlements, the lack of data on local 
energy demand, mobile money familiarity, product affordability and local workforce availability 
impeded market creation. For USAID, it was essential to act as a facilitator and foster direct contact 
between the company and its customers. As a result of settlement access, companies were able to 
learn the product preferences of the refugee market, adapt marketing material to local languages 
and revise staff recruitment and retention practices to create a new labour market. It was found that 
mobile phone access and quality of coverage, the use of radios, brand ambassadors and constant 
training were all factors affecting sales.  

Given the positive repayment rates, these companies expressed their willingness to continue 
investing in this market. Two of them have indicated the need to observe repayment rates for a 
longer period of time to assess whether to modify their business model and one of them has 
decided to scale back operations to cash-only sales. In under one year of operation under the 
program, 4,137 SHS units were sold and 285 jobs created. 

Lessons. On grant program design, it was 
essential to address legal information and 
cost uncertainties, replicability, and longer 
periods of implementation and monitoring. 
Host and refugee communities display 
differences in the potential for a sustainable 
market. Smaller PAYGO systems were 
appealing for mixed markets, but more 
customer-defined market, better tailored 
systems are needed. On accessibility and its 
impact on sales and repayment, satellite 
shops could resolve issues of access to the 
products. Changing to a commission-based 
pay model would increase sales. Local 
partnerships could solve the issue of lack of 
knowledge of those contexts. Customer’s trust was crucial in influencing both purchase and use of 
PAYGO services, which points out the importance of customer service. Overall, this project 
demonstrates the potential of PAYGO SHS companies in creating a sustainable market in these 
contexts, yet better tailored PAYGO system are required to match the lower income and longer 
periods are needed.  

BBOXX Capital Kenya Limited and Moving Energy Initiative (MEI) in Kakuma camp, Kenya 

This project shows that due to the risks associated with logistical and operations costs, it is likely 
that the customer base for these companies needs to be at least double compared to standard retail 
areas. This points out that operational and operational risks may persist even following a grant. In 
2017, MEI contributed to a grant of £30,000 delivered to BBOXX Capital (Kenya) Limited with the 
aim of increasing distribution of high-quality solar products, in and around the Kakuma refugee 
camp. The grant was invested during the first six months of operations to acquire 75 SHS units and 
rent them, recruit and train staff, and carry out a marketing campaign. These units were sold out 
within four months, with 65 of them being sold to refugee camp residents. Customers were asked 
to pay a deposit of KES 1,780 (US$17,5) and a monthly payment of KES 900, following repayment 
customers would pay KES 450, a fee that included customer service. If no payment was made in 45 
days, the unit would be taken back. Despite the positive market response, the company continued 
to face challenges due to operations and logistical costs associated with transport and staff, which 

Figure 17: Selected lessons 
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made the revenue from Kakuma smaller compared to other retail areas. In fact, to break even the 
company would need a minimum customer base of 750 people (keeping a 30% default rates), which 
is more than double compared to other retail locations. To resolve this, the project questioned 
whether setting up satellite shops in the settlements is necessary, and if so, considered design 
solutions to cover the long periods required to break even. Bridging finance was pointed as a 
potential solution since it could act as a support mechanism to scale-up operations. Overall, it is 
important to note that the company is currently planning to expand its market beyond Kakuma, 
which shows that the positive incentives that the grant provides are effective in encouraging active 
private sector participation. Grants can break down operational barriers and support initial market 
entry of SHS PAYGO companies but may not be enough for a sustainable market. 

ENDEV/SNV Building Sustainable and Affordable Credit Lines for Small Solar Systems in Rural 
Areas, Kenya  

The project was carried out by EnDev, which promoted Lighting Global certified solar lighting 
systems, including Pico PV and SHS. The RBF model was designed with different levels of grant 
incentives, which meant that companies were repaid for the investment depending on the level of 
risk they had to encounter. The project provides incentives targeting end-user credit facilities to 
encourage distributors to develop flexible financing schemes and incentives targeting Last Mile 
Entrepreneurs (LME) credit facilities to encourage partnerships with financial institutions. The 
incentives, applied per product sold, ranged from 2% to 25%, which were calculated according to 
the area’s poverty rate, population density, development index, and proportion of rural/urban 
population in the country. The project achieved the following:  

 Overshot target by 181% by selling 272,128 SHS units 

 1,6 million people able to access cleaner energy solutions  

 Leverage households and private sector investments of Euro 47.3 million in product value 

 Kick-starting solar and cookstoves markets in marginalised areas 

 Promoting larger solar systems and higher tier cookstoves in the market 

 Influencing governments and other stakeholders to adopt RBF approaches  

The RBF model followed three steps. Step one was to select the beneficiaries through a competitive 
process, which included both financial institutions and distributors. Throughout the project, 
financial institutions remained more risk-averse compared to distributors, meaning that they were 
less willing to address the market challenges. A solution for future RBF models is to design 
incentives that motivate business growth and recognise solely distributors (including LME) as the 
key market drivers. Step two was to identify an independent entity to carry out the verification 
process. This process however ought to be simplified to make faster disbursements. Extra-support 
for data management was seen as a way to improve the quality and speed of the verification and 
monitoring processes, which would enhance market efficiency. Step three was to verify the results 
from the disbursement incentives. Thanks to this model, the 26 selected financial institutions and 
distributors experienced sales going beyond the target by 81%. Despite the positive results, the 
project further recommended: 

 To set up maximum cap for the incentives rather than it being relative to the percentage, 
which would prevent to not run out of grant; 

 As an exit strategy, decrease the incentive percentage with time; 

 To support initial market entry with an up-front grant, and 

 To not put two companies of different sizes in competition, as the smaller will struggle.  

The RBF model can support transition to a self-sustaining SHS, but a flexible design is necessary to 
adapt to the market dynamics. 

EnDev’s ProPoor DSS pilot, Rwanda  

The project was carried out by EnDev, which promoted SHS. The previous RBF model (2014-2018) 
was designed with different levels of grant incentives for the SHS companies. However, it was not 
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enough to address the affordability gap. Therefore, a program of subsidies was developed. To 
match each persons’ income level to a subsidy amount, the EnDev ProPoor DSS in Rwanda provides 
a unique subsidy amount to each Ubudehe category. For example, Ubudehe 1, which is the lowest 
income class, receives EUR 90 or 87% of the product price, whichever is lower. In all cases, the DSS 
applied is the minimum of the absolute or relative percentage incentive. Using a minimum across 
both levels prevents DSS programs from subsidising systems that are too large (a risk if only relative 
percentage incentives were used) or subsidising smaller systems by too much (a risk if only absolute 
incentive levels were used). Verification systems, either technology-enabled or manual, ensure that 
subsidized products reach their targeted beneficiary, that beneficiaries receive the correct subsidy 
amount, and that beneficiaries do not re-sell products for a profit or receive duplicate subsidy 
amounts. 

It was up to the companies to find and verify beneficiaries while EnDev and Rwanda Energy Group 
(REG) could track the program progress through online database. The verification was the 
following: potential for benefiting from the subsidies was verified through the government 
database, accessible to any participating solar provider. Field agents then verify receipt of product 
and correct benefit through on-site visits and questionnaires through mobile phones. Field visits 
also includes additional impact questions.  

Key lessons from program design 
- Data is key: Government Ubudehe data was critical in effectively designing and targeting 

the subsidy to the truly vulnerable populations intended to be reached by the program. 
- Stakeholder consultations: it is important to conduct consultations before project kick-off 

with stakeholders including companies who have participated in the previous RBF program. 
- IT infrastructure: leverage online IT tool linked to government database (with individuals’ 

and households' data including income and location data), allowing for efficient verification 
of beneficiaries according to targeting criteria, and sales tracking. 

- Exit strategy: In addition to setting a minimum 3-year warranty for SHS, the program is also 
pushing for companies to provide system maintenance rather than sell new SHS; pilot is 
also designed to feed into subsidies for long-term electrification planning. 

- Pilot limitations: The pilot currently makes one subsidy payment upon verification of sale of 
product; ideally, the subsidy would be dispersed alongside each PAYGO payment, but the 
pilot timelines did not allow for testing this mechanism.
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Guiding principles for designing DSS 

DSS designs will differ depending on country context. However, there are still best-practice design 
principles that can guide DSS design in the OGS sector. These principles can be applied to each 
country’s unique set of resources and challenges to enable DSS to efficiently use funding and 
contribute to commercial markets. These principles are as follows: 

1. DSS should be developed through extensive discussions with relevant stakeholders and 
be clearly communicated to ensure stakeholder alignment. Extensive stakeholder 
consultation early on and throughout the life of a subsidy informs effective design 
tailored to the local context and ensures stakeholder buy-in. 

2. DSS should be efficiently targeted based on available data. Targeting should consider 
whom the commercial markets can and cannot serve, so there is no overlap between 
commercial and subsidised populations. Where possible, targeting should leverage 
existing data to minimize program costs. In the absence of data, proxy can be used such 
as the community remoteness. 

3. The level of subsidy should reflect the affordability gap. Minimizing the subsidy level 
per user enables a DSS program to reach more beneficiaries. This level shall be 
monitored and adjusted as needed. To minimize price expectation distortion, DSS 
programs should avoid giving away products for free. 

4. Verification systems should be robust to minimise leakages. Verification systems 
should ensure that the correct beneficiaries receive the subsidy and that they receive no 
more subsidy than stipulated. Market leakage can greatly restrict commercial market 
growth. 

5. Programs should allocate enough resources to build the capacity of all stakeholders, 
including beneficiaries, government agencies, and the private sector. Stakeholder 
capacity building initiatives should be budgeted from the onset of a program. 

6. Processes should be transparent to promote accountability. Programs should ensure 
fair supplier selection and clear messaging to beneficiaries about why they may or may 
not be eligible for a subsidy. 

7. Programs should incorporate robust monitoring and evaluation (M&E) and audit 
processes to ensure operational transparency. 

8. DSS should be designed with the long-term sustainability of both the program and of 
commercial markets in mind. As most programs have finite budgets, they should have a 
clearly communicated end-date to minimize private-sector distortion once the subsidy 
ends. 

9. Extensive promotion and communication: the poor often lack critical pieces of 
information and believe things that are not true. Even when they know that they don’t 
know, the resulting uncertainty can be damaging. Communicate why certain groups are 
targeted so that other customers who can afford systems do not feel they are short-
changed  

10. Process and requirements should be made simple: the poor bear responsibility for too 
many aspects of their lives. If not assisted they procrastinate and even drop out. 
Processes and choices should be clear, with clear implications for the households. 
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