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About the GPA
The Global Platform for Action on Sustainable Energy in Displacement Settings (GPA) is the global 
initiative to promote actions that enable sustainable energy access and use in displacement settings. The 
GPA strives to remove barriers to energy access in humanitarian settings by providing a collaborative 
agenda for energy, development, and humanitarian partners to deliver concrete actions of Sustainable 
Development Goal 7 (SDG 7) for displacement contexts. It promotes and contributes to the humanitarian 
sector's transition to renewable energy, which will increase efficiency and reduce costs and carbon emis-
sions. Hosted by the United Nations Institute for Training and Research (UNITAR), the GPA Coordination 
Unit galvanises collective action towards the GPA's realisation.

About the READS Programme
The Roadmaps for Energy Access in Displacement Settings (READS) Programme, funded by the 
IKEA Foundation and implemented by the GPA Coordination Unit at UNITAR, will produce a “roadmap 
report” for each of the ten countries in its scope. The roadmap reports take stock of the state of energy 
access in displacement settings in each country with a focus on identifying gaps and high-impact project 
opportunities to increase sustainable energy access for displacement-affected communities. 

These reports consolidate existing data and are informed by workshops with in-country stakeholders to 
develop and refine the research, including representatives of communities which have been affected by 
displacement, energy companies, humanitarian and development organisations, and governmental au-
thorities, among others. The roadmap reports present project concepts that have been prioritised by local 
partners as being the most impactful areas for sustainable energy interventions in displacement contexts. 
Each roadmap report is produced in partnership with an organisation working in displacement contexts 
in the focus country. 

About the READS Kenya Partner
SNV is a not-for-profit international development organisation, working in Energy, Agriculture and Water, 
Sanitation & Hygiene. Founded in the Netherlands in 1965, it has built a long-term local presence in more 
than 25 countries in Asia, Africa, and Latin America. In Kenya, SNV has been at the forefront of national 
development, facilitating support to the private, public, and non-governmental organisations for improved 
access to energy, water and agricultural goods and services for underserved populations within rural, 
peri-urban as well as urban areas and displacement settings. Within the energy sector, SNV is a facilita-
tor of commercially viable markets for renewable energy to enhance energy access for households and 
MSMEs. By ensuring energy access and facilitating progress in market development, gender equality, 
security, health, education and climate change mitigation, our energy projects have directly improved the 
lives of millions of people around the world. SNV is a member of the GPA's Steering Group.

About the IKEA Foundation
The IKEA Foundation is a strategic philanthropy that focuses its grant making efforts on tackling the two  
biggest threats to children’s futures: poverty and climate change. It currently grants more than €200 mil-
lion per year to help improve family incomes and quality of life while protecting the planet from climate 
change. Since 2009, the IKEA Foundation has granted more than €1.5 billion to create a better future 
for children and their families. In 2021 the Board of the IKEA Foundation decided to make an additional 
€1 billion available over the next five years to accelerate the reduction of greenhouse gas emissions.
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Energy technologies for electricity and cooking, 
and the terms used to describe them, can vary 
between countries, contexts, and organisations. 
The descriptions used in this report aim to con-

form with the most commonly-used definitions in 
displacement contexts but may differ from those 
used by other organisations. ●

TERM DESCRIPTION

MULTI-TIER 
FRAMEWORK 
(MTF) FOR 
ACCESS TO 
ELECTRICITY

Access to electricity is categorised across seven attributes: capacity, availability, reliability, 
quality, affordability, formality, and health and safety.
Each attribute falls in a range from Tier 0 (no access) to Tier 5 (full access). The MTF was 
developed by the Energy Sector Management Assistance Program (ESMAP) at the World Bank 
to better categorise access beyond a simple binary comparison of “access or no access”.

SOLAR 
LANTERN

Solar lanterns are an off-grid technology usually composed of a small solar panel, battery, and 
LED light integrated into a single unit. 
Solar lanterns can typically provide a few hours of light from a single charge and may have a 
USB connection for charging phones. 
Suitable for a single user or household, solar lanterns typically provide Tier 1 electricity access. 

SOLAR HOME 
SYSTEM (SHS)

A solar home system (SHS) is an off-grid technology kit usually composed of a solar panel, 
battery, LED lights, switches and control systems, and often appliances. 
The size and services provided by a SHS can vary but typically offer several hours of electricity 
per day for lighting, phone charging, and appliances such as radios. SHS are used by both 
households and businesses, and sometimes by community facilities.
SHS usually offer between Tier 1 and Tier 3 electricity access and can be acquired through 
upfront purchases or PayGo models.

MINI-GRID Mini-grids are decentralised electricity networks which can operate independently of the 
national grid. They typically serve a community with tens to hundreds of connections. 
Mini-grids have a power source (usually solar or diesel), battery storage and a distribution 
network to supply electricity to customers, as well as power control systems. 
Mini-grids can be designed to provide any level of electricity access and usually provide Tier 
1 to Tier 3. Customers could include households, businesses, community facilities, or other 
users. Customers typically pay fixed tariffs for electricity consumption, or daily rates. 
“Mini-grid” often refers to systems with capacities ranging from tens to hundreds of kilowatts, 
but generically could refer to smaller systems (also known as pico- or nano-grids) or larger 
ones, perhaps also with a connection to the national grid.

STANDALONE 
SYSTEM

A standalone system can provide electricity independent of the national grid, either fully off-
grid or as a backup power source. Any type of electricity generation could supply a standalone 
system, but these are usually powered by diesel or solar with battery storage.
Standalone systems typically refer to those which supply buildings, compounds, or operational 
purposes such as water pumps, but could include any off-grid system such as a mini-grid. 

NATIONAL 
GRID

The national grid is the main electricity infrastructure of a country. It provides power through 
high-voltage transmission and distribution lines and is supplied by large-scale generation, such 
as power plants. 
The national grid can provide up to Tier 5 electricity access but, especially in remote areas and 
displacement contexts, its electricity supply may be unreliable or unavailable.

OFF-GRID 
OR DECEN-
TRALISED 
SYSTEM

An off-grid or decentralised system can operate independently of the national grid network. 
The term “off-grid solar products” usually refers to consumer-focused systems, such as solar 
lanterns and SHS, whilst “decentralised systems” usually refers to larger systems such as mini-
grids and standalone systems. 

PRODUCTIVE 
USES OF 
ENERGY (PUE)

Productive uses of energy (PUE) include any applications of energy for businesses, income 
generation, or economic activity. This could include appliances or machinery to make work 
easier or more efficient, or to make new activities possible. 
PUE usually refers to electricity, but it also includes energy for cooking and other applications.
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TERM DESCRIPTION

MULTI-TIER 
FRAMEWORK 
(MTF) FOR 
ACCESS TO 
COOKING 

Access to cooking is categorised across six attributes: exposure to harmful pollutants, energy 
efficiency, convenience of acquiring fuel and using the stove, safety, availability of fuel, and 
affordability. 
Each attribute falls in a range from Tier 0 (no access) to Tier 5 (full access). The MTF was 
developed by the ESMAP at the World Bank to better categorise access beyond a simple 
binary comparison of “access or no access”.

TRADITIONAL 
COOKING 
SYSTEMS

Traditional forms of cooking include the use of simple stoves (such as open fires, three-stone 
fires, or mud stoves) and biomass fuels (such as firewood and charcoal). Traditional cooking 
systems are sometimes referred to as “basic” stoves and fuels.
These cooking systems usually have high emissions and low efficiencies but are generally the 
cheapest and most accessible.

CLEAN 
COOKING

Clean cooking systems meet international standards for emissions at the point of use. These 
can include energy efficient or so-called modern forms of cooking including electric cooking, 
liquefied petroleum gas (LPG), and high-performing biomass stoves, such as some which use 
pellets. 

IMPROVED 
COOKSTOVES 
(ICS)

ICS include a wide range of stoves which provide advantages over traditional stoves but 
generally do not reach higher tiers of access. ICS can use a variety of biomass fuels including 
firewood, charcoal, pellets, or briquettes. 
ICS can be produced locally or shipped from other locations and are generally lower-cost than 
other manufactured stoves. 

MODERN 
COOKING

Modern cooking refers to stoves and fuels which meet Tier 4 standards across all attributes. 
These include LPG, biogas, electricity, and ethanol cooking systems.

LPG STOVES Liquefied petroleum gas (LPG) stoves are clean cooking systems which use canisters of LPG as 
fuel. LPG stoves offer higher-tier cooking solutions but generally have high upfront costs and 
rely on LPG supply chains. 
LPG is a fossil fuel but is considered clean at the point of use. 

ELECTRIC 
COOKING

Electric cooking includes several technologies. Energy-efficient electric pressure cookers 
(EPCs), slow cookers, and rice cookers are appliances which use electricity to heat a pot 
and are particularly well-suited to foods which require slower cooking, such as beans. These 
appliances can be powered by on- or off-grid systems but generally require a reliable supply of 
electricity. 
Electricity-assisted cooking stoves use electricity to improve the efficiency of cooking with 
biomass, for example using fans powered by solar panels to increase the airflow over the 
fuels. This can enable the stove to reach higher temperatures and efficiencies than traditional 
cooking systems, and it usually uses off-grid power. 

PRIMARY AND 
SECONDARY 
COOKING 
SYSTEMS

Households may use more than one type of stove or fuel to meet their cooking needs. The 
primary stove and fuels are the most used ones, whilst the secondary stoves and fuels are 
used less frequently. 

STOVE 
STACKING

Stove stacking describes a situation where a household has access to multiple forms of 
cooking systems. This is usually in reference to having an improved or clean cooking system 
but continuing to use a traditional cooking system. This could be due to various reasons, such 
as to cook different kinds of food, convenience, preferences, fuel shortages, or many other 
reasons.



Globally, over 100 million people have been forc-
ibly displaced from their homes. Amongst those 
living in camps and settlements, more than 80% 
rely on cooking with firewood over open fires 
whilst over 90% lack access to electricity. Sus-
tainable Development Goal 7 (SDG 7) calls for 
universal access to affordable, reliable, sustain-
able, and modern energy for all by 2030 – includ-
ing communities affected by displacement. Rapid 
progress is required to achieve this ambitious 
goal. 

The Roadmaps for Energy Access in Displace-
ment Settings (READS) Programme aims to sup-
port the achievement of SDG 7 in ten countries, 
including in Kenya. The country hosts a total pop-

ulation of concern (PoC) of 588,724 people, of 
which 511,467 (87%) are refugees and 77,257 
(13%) are asylum seekers. The term ‘refugees’ is 
used to include all People of Concern throughout 
this report for brevity. 

This report summarises the status of energy ac-
cess in displacement settings in Kenya with a fo-
cus on Kakuma and Kalobeyei due to the relative 
availability of relevant resources. It provides an 
overview of the stakeholders working towards 
SDG 7 and presents opportunities for high-im-
pact projects to support increased access to sus-
tainable energy for displaced people and host 
communities.

Energy access in displacement sett ings in 
Kenya
Household access to electricity and clean cooking

Most households in Kakuma and Kalobeyei, 
where 43% of Kenya's displaced population lives, 
have limited access to lighting and electricity ser-
vices. Common sources of lighting include solar 
lanterns (29% of households), solar home sys-
tems (SHS) (16%), or private electricity providers 
(11%, usually using a diesel or solar mini-grid), 
although torches (13%) and mobile phones (11%) 
are also used. SHS distributors such as Bboxx, 
Sun King and d.light provide systems for both do-
mestic users and business customers.

Three solar mini-grids operate in Kakuma and 
Kalobeyei: host community-owned company 
Yelele (7 kWp in Kalobeyei Village 3) and refu-
gee-owned company Okapi Green Energy (20 
kWp in Kakuma Sub-Camp 3) provide power to 
more than 50 customers each, whilst Renewvia’s 
541 kWp system in Kalobeyei Villages 1 and 2 
is the largest mini-grid in East Africa and serves 

over 2,700 connections. There are also many 
diesel generator mini-grids providing power, but 
these businesses charge high tariffs which have 
recently increased further due to the rise in fuel 
prices.

The expansion of electricity access encounters 
several challenges. These include the perceived 
high costs and low quality of off-grid solar prod-
ucts, the high costs associated with unregulat-
ed diesel mini-grids, a scarcity of qualified local 
technicians and spare parts, and the limited cov-
erage of solar mini-grids which currently charge 
different tariffs.

There are several opportunities to address these 
obstacles: on the supply side, efforts are al-
ready underway to expand the coverage of solar 
mini-grids. It was announced in May 2023 that 
Renewvia secured funding of up to $4.2 mil-   ››
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lion to increase the capacity of their system from 
541 kWp to 2.4 MWp, enabling them in the future 
to serve up to 19,000 customers in and around 
Kakuma. In addition, their partnerships with Oka-
pi Green and Yelele present further opportunities 
to improve their reach. Electricity provision by 
the diesel mini-grids could also be enhanced by 
improving their wiring infrastructure, introducing 
metering systems, and potentially transitioning to 
solar power.

On the demand side, instalment payments or 
PayGo systems can reduce the financial burden 
associated with acquiring solar lanterns and SHS. 
These payment schemes must be accompanied 
by stringent product standards, warranties, and 
repair services to ensure product quality and cus-
tomer satisfaction.

Present access to clean cooking in displacement 
settings in Kenya is also very limited. In Kakuma 
and Kalobeyei 92% of people rely on firewood as 
their primary cooking fuel, while charcoal use is 
also common. Most households use basic fire-
wood and charcoal stoves stoves that they re-
ceived for free or have built their own clay stoves. 
Local companies, like Usafi Green Energy and 
Sunken, also produce charcoal cookstoves within 

the camps, with demand significantly outweigh-
ing the available supply. Alternatives to biomass 
fuels are not widespread and the use of LPG is 
very limited owing to its high upfront cost. Howev-
er, some projects, such as SNV's Piloting Electric 
Pressure Cookers in Kalobeyei (PEPCI-K), have 
piloted the use of electric pressure cookers with 
promising results. 

Increasing access to cleaner forms of cooking in 
Kakuma and Kalobeyei faces several challeng-
es, including a limited supply of raw materials 
for local cookstove production, high fuel costs, 
and substantial upfront investments required for 
multipurpose, LPG, or electric cooking solutions. 
These barriers can be addressed by assessing 
how best to scale up non-biomass cooking solu-
tions, strengthening supply chains for raw ma-
terials to produce charcoal stoves locally, and 
improving the way charcoal is sourced and pro-
duced. For households, mechanisms such as re-
sults-based financing, improved access to cred-
it, end-user subsidies, and flexible repayment 
methods can contribute to enhancing access to 
clean cooking along with awareness raising cam-
paigns and cooking demonstrations that involve 
all household members.   ››

Three solar mini-grid companies 
provide connections to households, 
businesses, and social insti tut ions. 
Recent collaborations between them 
and new funding opportunit ies promise 
to scale up access to sustainable and 
rel iable electricity.
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Businesses and productive uses of energy

Kakuma has a thriving economy with more than 
2,500 businesses and access to energy can play 
a vital role in their success. A GIZ survey found 
that electricity access amongst businesses had 
increased from 9% to 47% between 2021 and 
2022, whilst a separate SNV survey from 2020 
reported that 73% of businesses wanted to ob-
tain or increase their levels of access. The study 
also showed that mini-grids are the most com-
monly-used electricity source by businesses for 
high-power applications such as refrigerators or 
audio systems (34% using diesel mini-grids, 4% 
using solar mini-grids), but smaller off-grid so-
lar systems are used for lighting and/or phone 
charging (43% of businesses). For restaurants 
and other cooking businesses, 96% use basic 
firewood or charcoal stoves but 58% expressed 
an interest in transitioning to alternative improved 
cookstoves, such as higher tier biomass stoves, 
LPG or e-cooking.

Increased access to productive uses of energy is 
limited mostly by the relatively low availability of 
energy technologies and low awareness of appli-
ances. Increasing the reach of mini-grids could 
provide a reliable source of high-quality power 
necessary for many businesses, especially for 
manufacturing or internet and communications 
services. In addition, SHS have the potential to 
extend business operating hours or provide ba-
sic services like phone charging. Promoting and 
showcasing products, along with running sensi-
tisation campaigns, can contribute to increasing 
familiarity and understanding of productive use 
appliances.

Social institutions and public lighting

Social institutions and community facilities (such 
as schools, clinics, and community centres) gen-
erally have better access to energy than house-
holds or businesses. Many rely on individual die-
sel generators for electricity, but standalone solar 
systems are also common – Lutheran World Foun-
dation, for example, implemented these for 24 
schools in Kakuma and five in Kalobeyei – as are 
connections to mini-grids. In terms of public light-
ing, 350 solar streetlights were installed around 
public facilities in Kalobeyei and 900 in Kakuma 
camp in 2016, but the overall coverage remains 
low. For cooking most social institutions rely on 
firewood and charcoal, however SNV’s EnDev 
Market Based Energy Access (MBEA) Project has 
conducted a pilot initiative involving electric pres-

sure cookers in four schools, powered by stand-
alone solar systems or a mini-grid. 

Sustaining access to electricity for social insti-
tutions faces significant challenges, primarily in 
the operation and maintenance of the systems, 
limited funding for upkeep, a scarcity of skilled la-
bour, low community engagement, and the risk of 
vandalism. To ensure long-term access, connect-
ing these community facilities and public lighting 
systems to mini-grids could provide a more reli-
able electricity source in the long term. Fostering 
community cooperatives and offering training and 
certification opportunities could increase local in-
volvement and expand the pool of qualified tech-
nicians to maintain these systems.   ››
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Humanitarian operations 
Humanitarian operations typically have access to 
reliable and high-quality electricity to deliver es-
sential services to displaced people. In Turkana 
the electricity supply in humanitarian compounds 
is generally sourced either from connections to 
the KPLC grid or from diesel generators. UNHCR 
is currently in the process of transitioning its com-
pound to solar power. Solar power has already 

been implemented for 18 out of the 22 boreholes 
in Kakuma and Kalobeyei. While organisations 
may have limited internal capacity for design-
ing, installing, and operating such systems, col-
laboration with the private sector can overcome 
these challenges and ensure the long-term per-
formance of solar infrastructure.

Energy access in Dadaab

There has been less work done to increase ener-
gy access in the Dadaab camps in Garissa Coun-
ty compared to Kakuma and Kalobeyei in Turka-
na. The geographical challenges and limited ac-
cessibility of the camps pose significant obstacles 
to transporting people, raw materials, and goods, 
which increases costs and hinders potential link-
ages with suppliers and organisations operating 
in other parts of Kenya. The understanding of the 
situation on energy access in Dadaab is limited 
due to the scarcity of research and data, however 
a 2016 study revealed that 61% of households 
rely on battery torches for lighting, spending KES 
230 ($2.30) per month, while 98% use firewood 
as their primary cooking fuel.

Substantial research and investment are needed 
to improve sustainable energy access in Dada-
ab. Previous projects have primarily relied on 
free distribution models due to a lack of private 
sector engagement. However, with appropriate 
support, a transition to market-based approach-
es similar to those implemented in Turkana could 
be possible. Establishing stronger connections 
with external actors beyond Dadaab will be cru-
cial to increase private sector participation. This 
may involve de-risking financing to facilitate the 
establishment of supply chains and outlets in the 
camps, thereby improving access to sustainable 
energy products and services.

Substantial research and investment are 
needed to improve sustainable energy 
access in Dadaab. Learning from the work 
undertaken in Kakuma and Kalobeyei 
could help to accelerate the uptake of 
sustainable energy solutions.

  ››
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Energy access in urban settings
More than 90,000 displaced people live in Nairo-
bi and other urban areas in Kenya. Compared to 
those living in camps, urban refugees are more 
dispersed, often limiting the direct support they 
receive from humanitarian organisations, espe-
cially if they lack proper documentation. In gen-
eral, however, their access to energy is relatively 
high compared to camp settings. 

Urban areas have high access to the national 
grid and 83% of households use pre-paid meters. 
Most urban refugee households rely on tradition-
al cooking methods such as three-stone fires or 
low-tier biomass cooking solutions, especially 
charcoal stoves. Some families also use LPG 
stoves if they can afford them. The high upfront 
costs were viewed as the main barrier to transi-
tioning to cleaner alternatives.

High costs of improved cookstoves,  
off-grid solar products, mini-grid tariffs,  
and productive use appliances

Instalment payments, flexible repayment 
mechanisms, customer subsidies, savings groups, 

easier access to credit

Limited private sector engagement Provide funding through results-based financing 
schemes and grants to establish shops, outlets, 

storage facilities, and stove manufacture in 
displacement settings

Low awareness of sustainable energy 
technologies and their benefits

Product showcases and demonstrations,  
cost-value comparisons, awareness raising 
campaigns supported by influential figures,  

and end-user training

Lack of qualified local technicians, 
maintenance for energy technologies, and 
spare parts

Certified training and capacity building which 
provide recognised qualifications, establishment 
of hubs with trained technicians for basic repair 

and maintenance services, inclusion of warranties 
and expansion of after-sales services, supply 

chain development for spare parts

B
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  ››

Over 90,000 
displaced 
people l ive 
in Nairobi 
and urban 
areas in 
Kenya.
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Stakeholders in Kenya
The Government of Kenya’s Department of Ref-
ugee Services manages the national refugee re-
sponse, overseeing services such as registration. 
UNHCR manages the refugee camps and villag-
es and also runs projects focused on livelihoods, 
agriculture, and education, which are further sup-
ported by several implementing partners. Nation-
al, county, and sub-county government organ-
isations oversee their specific mandates whilst 
humanitarian and development organisations run 
interventions across a range of focus areas, in-
cluding energy. Refugee and community groups 
play a key role in engaging with community mem-
bers and representing their needs, including for 
energy interventions.

Several refugee-led companies and organisations 
work in the domain of energy provision in Kaku-
ma and Kalobeyei. These range from refugee-led 

solar mini-grids (such as Okapi Green, Yelele) to 
local cookstove manufacturers (Sunken, Usafi 
Green) as well as waste recycling organisations 
(Fradi, Faulu Productions) and social enterprises 
working on improving internet connectivity (Ka-
kuma Ventures). Private sector engagement is 
increasing in Kakuma and Kalobeyei, including 
both local and international companies providing 
off-grid solar products, SHS (Bboxx, Sun King, 
Solaria), and connections to solar or diesel mini-
grids. The recent expansion of Renewvia’s solar 
mini-grid, initially supported by GIZ and then the 
Kakuma Kalobeyei Challenge Fund, has provided 
the opportunity for thousands of new customers 
to access electricity. Many of these have been 
supported by training and market development 
assistance led by NGOs, such as under SNV’s 
EnDev MBEA project.

Opportunit ies to improve access  
to sustainable energy
There is huge potential to improve access to sus-
tainable energy for displacement-affected com-
munities, i.e. refugees and host communities, in 
Kenya. National policies towards increasing the 
self-reliance of refugees and their economic in-
tegration into host communities, and favourable 
policies towards sustainable energy projects, 
together offer a strong foundation for improving 
access to electricity and clean cooking solutions. 
Particularly in Kakuma and Kalobeyei, private 
sector engagement – supported by coordinat-
ed actions with humanitarian and development 
organisations, government partners, and the 
communities themselves – has demonstrated 
the potential for market-based programming. 
Small local cookstove companies and large solar 
mini-grid projects alike have helped to initiate im-
proved access to energy, but these need further 

scale-up and, additionally, replication in Dadaab 
where fewer projects have taken place. 

The READS Programme, in partnership with 
SNV, hosted an engagement workshop in Kaku-
ma, Kenya in March 2023 which brought together 
stakeholders working on energy in displacement 
settings in Kakuma, Kalobeyei and Dadaab. 
During a co-design session, participants estab-
lished the foundations for high-impact project 
concepts to improve access to sustainable ener-
gy. These concepts were subsequently developed 
and refined, drawing upon previous work in Ken-
ya and other displacement settings, to showcase 
potential investment opportunities and serve as 
a starting point for future support. A summary of 
these project concepts is shown in Table 1.   ››
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Improving access to sustainable energy will re-
quire a coordinated effort and a shared vision be-
tween all stakeholders working in displacement 
contexts. Based on the findings in this report, the 
READS Programme has outlined a roadmap for 
energy access in displacement settings in Ken-
ya with short (2023-2024), medium (2025-2027) 
and long term (2028-2030+) goals. These include 
scaling up solar mini-grid capacities, improving 
local cookstove production, increasing the use 
of electric cooking, expanding the reach of so-

lar streetlights, and promoting productive uses 
of energy for businesses.The challenge is huge: 
achieving access to affordable, sustainable, reli-
able, and modern energy for refugees and host 
communities by 2030 will require more projects, 
activities, partners, coordination, and investment 
than ever before. Fortunately, the projects and 
stakeholders already working in Kenya offer an 
excellent foundation to scale up sustainable en-
ergy access in displacement settings in pursuit of 
achieving SDG 7. ●

TABLE 1                                                                                                                          

High-impact project concepts to increase sustainable energy access with estimates of their potential reach, duration, budget, and scalability.

PROJECT NAME REACH DURATION BUDGET SCALABILITY

1
Improved 

charcoal stove 
production

100,000 
households

3 years $1 million Moderate

2
Scaling electric 

pressure 
cookers

6,000 
households, 

businesses and 
social institutions

3 years $1 million Moderate

3
Household 

lighting solutions 
in Dadaab

10,000 
households

3 years $500,000 High

4

Solar mini-grid 
expansion in 
Kakuma and 

Kalobeyei

15,000 
connections

3 years $5 million High

5

Feasibility study 
for solarising 

private diesel-
based electricity 

provision

N/A 1 year $300,000 Moderate

6
Block mini-grids 
for community 

groups

300
 connections

3 years $600,000 Moderate

7

Public lighting 
through 

community 
compounds

400 streetlights 3 years $1.4 million Moderate
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I n Kenya’s refugee-hosting counties, Turkana 
and Garissa, energy access for both refugee 
and host communities is limited. The ma-

jority of households rely on traditional, low-tier 
charcoal and firewood stoves for cooking, and 
the escalating prices of charcoal and firewood 
impose a significant financial burden. Collecting 
firewood from the local environment has led to 
severe environmental degradation and can ex-
pose people to risks of assault, as well as con-
tribute to tensions between communities due to 
scarce resources. Moreover, cooking over basic 
and inefficient stoves can cause or worsen health 
issues, particularly impacting women and girls 
who typically bear the responsibility of cooking.

Electricity access is also low in and around Ken-
ya's refugee camps. Although off-grid solar prod-
ucts, such as solar lanterns and solar home sys-
tems (SHS), can provide households with basic 
lighting and electricity services, their uptake is 
limited by high prices. Additionally, solar mini-
grids have been introduced – and continue to 
grow – alongside existing diesel-based systems, 
offering power to businesses and social institu-
tions like schools and clinics. However, these 
solutions are often hindered by limited coverage 
or insufficient capacity.

The private sector, supported by humanitar-
ian and development actors, is driving a grow-
ing market for energy products and services in 
displacement settings, catering to both cooking 
and electricity needs. While this presents a solid 
foundation for future endeavours, there remains 
a pressing need for significant efforts to address 

the scale of energy requirements in these con-
texts and provide sustainable energy for all.

Addressing the challenge of achieving universal 
access to sustainable energy in displacement 
settings requires coordination at all levels – from 
global to local [1]. International targets for energy 
access are met through implementation on the 
ground with each country, region and communi-
ty needing its own consideration and planning to 
reach this shared goal. At present the amount of 
research and evidence to support this objective, 
however, does not match the scale of the chal-
lenge and is typically disparate and hard to find.

Acknowledging this, the READS Programme 
aims to provide a country-level overview of sus-
tainable energy in displacement settings, and a 
focus on individual settlements and communities 
where possible. With the Programme working 
across ten countries, Kenya – alongside Rwanda 
and Uganda – is amongst the first to be featured 
in a READS Roadmap Report. 

A goal of the READS Programme is to identify 
new opportunities for high-impact projects to in-
crease sustainable energy access by consolidat-
ing the existing knowledge on sustainable ener-
gy in displacement settings. This includes pub-
lished literature – such as government policies, 
programme output reports, datasets, academic 
papers, and press releases – but also the expe-
riences and expertise of practitioners working on 
project implementation and, most importantly, of 
community members.   ››
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In support of this the READS Programme host-
ed a workshop in Kakuma, Kenya in March 2023 
to engage with these stakeholders. Participants 
included representatives of communities which 
have been affected by displacement, the private 
sector, humanitarian organisations, and govern-
mental authorities, among others. As the litera-
ture and workshop focus primarily on experience 
in the Turkana County, with limited representation 
from Garissa County and refugees living in urban 
settings, the READS Programme invited partic-
ipants working in Dadaab and undertook seven 
key informant interviews with urban refugees in 
Nairobi to also represent these areas.

Using published literature, the knowledge and 
experiences shared during this workshop, and 
primary qualitative research, the READS Kenya 
Roadmap Report highlights the most pressing 
gaps, barriers, and opportunities for sustainable 
energy in displacement settings, as well as the 
roles of the stakeholders involved. It also pro-

vides a spotlight for potential high-impact proj-
ects, co-designed in the workshops by stakehold-
ers from different types of organisations, which 
could rapidly and radically improve sustainable 
energy access if they received support and in-
vestment.

The energy needs of each community, house-
hold, business, or institution will vary, as will the 
most effective ways of addressing them. This re-
port aims to be as broad as possible in covering 
different kinds of energy access, and as compre-
hensive as possible in each topic, but is inher-
ently limited by the nascent nature of research 
on sustainable energy in displacement settings 
and the uniqueness of each context. The authors 
hope that further research – perhaps focusing on 
specific areas of energy access, settlements, or 
the impact of new projects – can build on this re-
port by diving deeper into these areas and pro-
mote a greater uptake of sustainable energy in 
displacement contexts. ●
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At the READS 
workshop, 
stakeholders 
shared their 
experience 
through co-
designing 
potential high-
impact sustainable 
energy projects.
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National 
overview

The Republic of Kenya is home to around 55 
million people and its geography, climate and 
population density vary widely across the coun-
try. Kenya is classified as a lower middle income 
country [2] and is a unitary presidential republic, 
with the incumbent president William Ruto in of-
fice since September 2022 and its 47 semi-auton-
omous counties having devolved responsibility 
for functions such as agriculture, transport, and 
planning and development, including for ener-
gy. The political, economic and social stability is 
relatively high in Kenya, particularly considering 
ongoing conflicts in neighbouring Somalia and 
South Sudan  [3]. 

Kenya has a total population of concern (PoC) 
of 588,724, of which 511,467 (87%) are refugees 
and 77,257 (13%) are asylum seekers [4]. As 
shown in Table 2, most refugees are from So-
malia (55%) and South Sudan (31%) whilst most 
asylum seekers are from the Democratic Repub-
lic of the Congo (DRC, 28%), Burundi (21%), 
Somalia (19%) and Ethiopia (16%); groups from 
each country are present in each PoC status. For 
brevity, the term ‘refugees’ is used to include all 
People of Concern throughout this report.

Turkana County in northwest Kenya hosts 
254,962 displaced people (43%), the majority 
of whom originate from South Sudan. Most peo-
ple live around the town of Kakuma, the head-
quarters of the west district of the county, in two 
main locations: Kakuma Refugee Camp, which is 
composed of four sub-camps, and Kalobeyei In-
tegrated Settlement, which is composed of three 
villages [6]. For convenience, these locations 
are commonly referred to as “Kakuma” in ag-
gregate. Garissa County in eastern Kenya hosts 
240,984 displaced people (41%), almost exclu-
sively from Somalia. Displaced people living in 
Garissa County are centred around the town of 
Daadab in a complex comprised of three refugee 
camps: Dagahaley and Ifo, in Lagdera district, 
and Hagadera in neighbouring Fafi district [7]. 
As with Kakuma, these sites are often collective-
ly referred to as “Dadaab”. The capital Nairobi is 
home to 92,778 refugees and asylum seekers 
(16%), mostly people from DRC, Somalia, and 
Ethiopia. Most urban-based displaced people are 

resident in Nairobi but also in other towns and 
cities around Kenya. A breakdown of the popula-
tions in each location is given in Table 3 with the 
locations shown in Figure 1.

The refugee contexts in Kenya will continue to 
be influenced by political developments and the 
humanitarian situations in Somalia and South   ››
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TABLE 2                                                              

The population of Kenya [5], the populations of concern and their 
countries of origin as of 31 March 2023 [4].

PEOPLE %
P

O
P

U
LA

TI
O

N RURAL 39,318,626 72

URBAN 15,667,080 28

TOTAL 54,985,706 100

R
EF

U
G

EE
S

SOMALIA 281,319 48

SOUTH SUDAN 157,402 27

DRC 33,766 6

ETHIOPIA 21,847 4

BURUNDI 8,392 1

SUDAN 5,756 1

OTHERS 2,985 1

TOTAL 511,467 100

A
SY

LU
M

 S
EE

K
ER

S

DRC 21,653 28

BURUNDI 16,434 21

SOMALIA 14,761 19

ETHIOPIA 12,077 16

SUDAN 4,822 6

OTHERS 7,510 10

TOTAL 77,257 100



National 
overview

Sudan, the countries of origin for the majority of 
refugees in Kenya; despite being protracted dis-
placement situations, new entrants to Kakuma 
and Dadaab continue to arrive. The fragile po-
litical situations and ongoing conflicts in other 
countries in the region, including in DRC, Ethio-

pia, and Sudan, as well as the climate crisis, will 
continue to impact the situation in Kenya. Whilst 
these situations are ongoing, voluntary repatria-
tions have also been taking place: for example, 
around 85,000 Somali refugees returning home 
in the first months of 2022 [9]. ●
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TABLE 3                                                                                                                                      

The PoC by county and location [4].

COUNTY LOCATION POC

TURKANA (KAKUMA)
Kakuma Refugee Camp 201,579

Kalobeyei 53,383

GARISSA (DADAAB)

Hagadera Refugee Camp 82,955

Dagaheley Refugee Camp 79,028

Ifo Refugee Camp 79,001

NAIROBI - 92,778

1,060

2,218    

2,550    

3,656    

10,353    

23,215 

32,397     

53,439     

151,172 

288,265

OTHERS

RWANDA

ERITREA

UGANDA

SUDAN

BURUNDI

ETHIOPIA

DRC

SOUTH SUDAN

SOMALIA

The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations.
Sources: UNHCR Kenya. Statistics based on UNHCR’s Refugee Registration System, proGres Author: UNHCR Kenya – DIMA Unit, Nairobi Feedback: kennaodm@unhcr.org

KENYA
Registered refugees and asylum-seekers
as of 31 October 2022

COUNTRIES OF ORIGIN DEMOGRAPHICS 
age and gender

LEGAL STATUS

11%

89%

ASYLUM-SEEKERS

REFUGEES

568,325
REGISTERED REFUGEES AND ASYLUM-SEEKERS

HOST LOCATIONS

90,313

244,286

233,726

URBAN AREAS

KAKUMA

DADAAB

Living in camps Living in urban areas

84% 16%

41%

43%

16%

53.4%

25.1%

8.9%

5.6%

3.5%

1.8%

0.6%

0.4%

0.4%

0.2%

51% 49%

76%
52%

45%

3%

254,962

240,984

92,778

FIGURE 1                                                                                                                                      

Figure 1: Map of Kenya with the 
locations of refugee settlements 
and a breakdown of the population 
of concern as of 31 March 2023 [8].



Policy 
frameworks 
for displaced 
populations

Kenya has had an “encampment policy” since 
the 1990s under which refugees are required to 
live in official camps and face legal restrictions 
to their right to work and move [10]. Formal ref-
ugee legislation emerged through the Refugee 
Act (2006) which embraced the existing encamp-
ment policy and allowed for the establishment of 
institutions to manage refugee matters [11]. This 
continued the requirement for refugees to live in 
the camps, however many refugees live in Nai-
robi and other urban areas, although they face 
a precarious legal situation which impacts their 
economic inclusion and exposes them to harass-
ment from officials [12]. 

The Refugee Act grants refugees the right to 
employment, however in practice there are lim-
itations. Restrictions on freedom of movement 
are a great challenge for entrepreneurs as they 
need to book an appointment to obtain written 
approval from Department of Refugee Services 
(DRS) to leave the camp, a process which can 
take a long time. Movement passes tend to be 
valid for 21 days with some exceptions made for 
businesses and students granting them a longer 
duration. Refugees are allowed to obtain work 
permits, seek and gain employment, and start a 
business. However, the online process to obtain 
work permits is very slow and often incurs infor-
mal charges, such as bribes. Other requirements, 
such as presenting an offer letter from a potential 
employer with a supporting document showing 
that the refugee candidate has unique skills that 
no other Kenyan candidates have, further impede 
refugees from gaining employment, as does the 
requirement to possess a Kenya Revenue Au-
thority (KRA) certificate which refugees are not 
eligible for. 

Refugee and host community businesses are re-
quired to acquire a license from the local munic-
ipality, adding costs to starting economic activi-

ties. Refugee-led businesses tend to experience 
higher levels of police harassment and pay bribes 
more frequently than local Turkana people. Some 
entrepreneurs reported not receiving their li-
cense even after paying for it or being defrauded 
by people posing as government officials. There 
are discrepancies between government level 
and council level policy implementation: refu-
gees in Nairobi, for example, generally have an 
easier time acquiring official business licenses, 
as county-level officials tend not to discriminate 
between refugees and Kenyans, as long as the 
fees are covered, although widespread police ha-
rassment presents a burden for them as well [13]. 
Refugees in Kakuma are also not allowed to own 
land or livestock because of concerns of fuelling 
tensions with nomadic Turkana people and other 
refugees, which limits their ability to invest. Night-
ly curfews due to concerns about armed robbery 
and theft pose further limitations on economic ac-
tivity outside the camps [13].

Many refugees lack official means of identifica-
tion because of the time-consuming processes to 
obtain it, which further hinders them from gaining 
access to employment and other services such 
as education and microfinance. Consequently, 
many refugees work in the informal sector and 
have restricted access to services [12]. 

The creation of the new Huduma-Biashara centre 
in Kakuma, an initiative by the Turkana County 
Government and supported by the Kakuma Ka-
lobeyei Challenge Fund (KKCF) and UNHCR, 
which opened in May 2023, is a welcome devel-
opment. Its aim is to boost access to County Gov-
ernment and business services for Kenyans and 
refugees. According to the Governor of Turkana, 
the new centre will make it faster, cheaper and 
easier to access government services such as 
registering a business, applying for permits, and 
requesting small business loans [14]. ●
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CRRF and Refugee Act 
of 2021

In recent years, the Government of Kenya (GoK) 
has taken steps to improve the economic inclu-
sion of refugees by signing onto the Comprehen-
sive Refugee Response Framework (CRRF) pro-
cess and publishing a CRRF document that out-
lines progressive goals [12]. In addition, efforts 
have been made to localise the Global Compact 
for Refugees through the Kalobeyei Integrat-
ed Socio-Economic Development Programme 
(KISEDP) and Garissa Integrated Socio-Eco-
nomic Programmes (GISEDP). These govern-
ment-led programmes are aligned with Local 
County Integrated Development plans, demon-
strating a shift toward the inclusion of refugees in 
local and national planning processes. They fo-
cus on both refugees and host communities and 
aim to foster local economic and private sector 
development [15]. Most notably, the conception 
of the Kalobeyei Integrated Settlement in 2015, 
a joint initiative of the Turkana County Govern-
ment and UNHCR, marks a significant shift to-
wards greater self-reliance for refugees and 
increased interaction with host communities. It 
was designed to benefit both refugees and hosts 
based on market principles and is intended to en-
dure even after refugees return to their countries 
of origin [10]. Kalobeyei Integrated Settlement 
aims to provide a better enabling environment for 
livelihoods by setting aside land for agricultural 
use, creating designated zones for businesses, 
and facilitating a cash-based economy [12]. As 
a model, it exemplifies the CRRF by supporting 
host communities, improving self-reliance, and 
using longer-term orientated development ap-
proaches. Kalobeyei settlement opened in 2016 
and is home to 53,383 people [4]. 

In February 2022 the new Refugee Act (2021) 
came into force. It included significant changes 
to policy on refugee economic inclusion, integra-
tion, refugee status determination, and the abil-
ity of refugees to contribute to Kenya’s national 
and local economy [15]. The Act recognised the 
rights of refugees to gain employment, stipulat-
ing that refugees “shall have the right to engage 
individually or in a group, in gainful employment 
or enterprise or to practice a profession or trade 
where he holds qualifications recognized by com-
petent authorities in Kenya.” In theory, this should 

promote greater access to the labour market. 
However, similar barriers remain because the 
Act requires refugees to have their qualifications 
recognised by the Kenyan National Qualifications 
Authority, a long and complex process, also re-
quiring refugees to make the lengthy journey to 
relevant offices in Nairobi. Many refugees were 
not able to take their diplomas or certifications 
with them from their countries of origin meaning 
that in some cases they are required to undergo 
additional testing [16]. 

Under the new Act, refugees are required to reside 
in “designated areas” [15]. There is uncertainty 
as to what this means in practice as it does not 
give clarity on the extent of freedom of movement 
nor on whether the encampment requirements 
have been eased [17]. Additional uncertainty also 
pertains to the future of Kakuma and Dadaab ref-
ugee camps, following announcements in previ-
ous years that they would be closed. The further 
unbundling of the definition of “designated areas” 
will be critical for the economic inclusion of refu-
gees, and refugee rights advocates are working 
to lift the requirement to live in camps [16]. 

A further change under the new Act is that refu-
gees whose country of origin is within the East 
African Community (EAC)1 would receive the op-
tion to give up their refugee status and use their 
status as EAC citizens instead [15]. This would 
give them the right to live and work anywhere 
in Kenya: although they would still need a work 
permit, it would eliminate the need for a move-
ment permit. Giving up their refugee status is not 
a small decision, as it means losing other forms 
of assistance and protection, however this policy 
does offer important opportunities for refugees 
from EAC countries [18]. The policy change is not 
relevant for non-EAC citizens, however, includ-
ing the refugees from Somalia which constitute 
56% of refugees in Kenya. At the time of writing, 
the implementation of this policy was still being 
refined. ●

1  The EAC is a regional intergovernmental organisation 
to promote cooperation among its seven member states: 
DRC, Tanzania, Burundi, Rwanda, South Sudan, Uganda, 
and Kenya.
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«Refugees “shall 

have the right to 
engage individually 
or in a group, in 
gainful employment 
or enterprise or to 
practice a profession 
or trade where he 
holds qualifications 
recognized by 
competent authorities 
in Kenya” under the 
Refugee Act (2021), 
but many limitations 
remain.
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Access to finance plays a critical role in enabling 
access to energy, as high upfront costs are 
amongst the most significant barrier for house-
holds to adopt improved energy solutions. The 
ability of a household to obtain credit, make 
transactions using mobile money, and save, all 
play a crucial role in improving their quality of life 
and livelihoods. A socio-economic study in 2019 
showed that only 11% of refugee households had 
access to a regular bank account. Male-head-
ed households and households which had been 
displaced before 2008 were more likely to have 
access to a bank account or mobile banking 
services [19]. Many refugees struggle to open a 
bank account due to requirements of providing a 
work permit and/or KRA PIN [20]. 

Still, banks have been expanding their services 
in Kakuma refugee camp and Kalobeyei settle-
ment, and UNHCR estimated that 41,600 bank 
accounts were opened between 2020-21. In 
partnership with Equity Bank, UNHCR supports 
Kalobeyei residents to open bank accounts to 
access cash assistance. Bank account holders 

can redeem their cash at the bank either through 
ATMs or agents [21]. WFP also started working 
with Equity Bank in 2019 to pilot unrestricted 
cash transfers in Kalobeyei which have since 
been expanded to Kakuma. Having transaction 
records enables bank account holders to take 
out loans with collateral: Equity Bank lends to 
refugees under a guarantee facility from devel-
opment financial institutions, allowing the bank to 
mitigate some of the risk associated with lending 
money to people with limited formal financial his-
tory. However, it remains difficult for refugees to 
access credit facilities due to this lack of collater-
al and the formal documentation needed as part 
of credit-related due diligence processes [11]. 

There are several forms of financial services 
available to refugee and host communities, how-
ever informally or semi-formally organised saving 
groups like Village Savings and Loans Associa-
tions (VSLAs) and chamas, which provide simple 
savings and loan facilities to their members, re-
main the primary source of credit services. Equity 
Bank offers access to credit to both hosts and 

Access to 
finance and 
cash assistance

  ››

Banks have been expanding their services 
in Kakuma and Kalobeyei but i t  remains 
diff icult for refugees to access credit 
faci l i t ies.
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refugees through its own mobile SIM application; 
this does not require collateral but has a limit de-
pendent on the transaction history. Regular bank 
loans are usually not accessible for refugees due 
to low asset ownership and therefore lack of col-
lateral [21]. 

Mobile money access is limited and varies across 
gender and year of displacement, with only 43% 
of refugees having an account in 2019, mostly 
M-PESA, compared to 73% of the national popu-
lation. SIM card registration for refugees requires 
the official refugee ID [22]. Sharing of one mobile 
phone among multiple family members to do mo-
bile money transactions is common, further re-
flecting low access. Remittances also play a role, 
with refugees who have been displaced longer 
reporting having more higher-income relatives 
and receiving more remittances. 

Since 2015, a programme called Bamba Chaku-
la (known as BC, and “get your food” in Swahili) 
has been operating in Kakuma as a transitional 
arrangement from in-kind assistance to cash-
based assistance [23]. Refugees are given a 
proportion of their assistance through BC in mo-
bile money and refugee- and host-run shops are 
contracted by the programme. This has the goal 
of nurturing the local food market and increasing 
choice for refugees. The programme was initially 
introduced to all registered refugees in both Ka-
kuma and Dadaab; it was rolled out particularly 
quickly in Kalobeyei settlement, under its strong 
position to be used to pilot various innovative, 
market-based approaches. An electronic vouch-

er system, a form of restricted cash assistance, 
was used as opposed to direct cash because of 
Kenya’s “know-your-customer” policies; these 
changed and meant that refugees were not able 
to use their refugee IDs to open mobile money or 
bank accounts due to security concerns. Other 
cash-for-fuel and cash-for-shelter programmes 
exist that make use of limited-use mobile money 
accounts which are disabled outside the camp 
[11]. While the digitalisation of these forms of as-
sistance represents some progress, their benefits 
are limited due to the restrictions. 

Specific examples of financial inclusion pro-
grammes which promote energy access exist in 
Kakuma and Kalobeyei. They include EcoMoto, 
a loan programme by Equity Bank in partnership 
with MicroEnergy Credits with the objective of 
providing clean energy financing for end-users 
[24]. Another example is the Spark Access to Fi-
nance Project which provides loans to individu-
als. Repayments are made to a local community 
cooperative or VSLA, in this case the Turkana 
West and Integrated Savings Cooperative [25]. 
Approximately 70% of all loans relate to energy 
access and small businesses can borrow up to 
KES 200,000 ($1,420)2. These initiatives play a 
crucial role in enabling better access to energy 
solutions for households and businesses. ●

2  The exchange rate between the Kenyan Shilling (KES) 
and United States Dollar (USD, $) has changed from 
around 100 KES per 1 USD in 2018 to around 140 KES per 
1 USD in 2023. Where possible, both KES and USD values 
are taken from the original sources; if not, a conversion rate 
of 140 KES per 1 USD is used.

Access to 
finance and 
cash assistance
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A study by the Center for Global Development 
in 2021 found that 58% of refugees in Kalobeyei 
live below the poverty line [12]. Across the Kaku-
ma-Kalobeyei area, an average household has a 
monthly income of KES 10,000 ($93), with half 
of households earning a consistent monthly in-
come. Significant differences in average income 
persist between host communities and refugees 
in Kakuma, with residents of Kakuma town earn-
ing about KES 17,900 ($166) per month, three 
times more than refugees in Kakuma camp. 

By contrast, the income of host community house-
holds in Kalobeyei town is not significantly differ-
ent to that of refugees in Kalobeyei settlement. 
The study found that, in general, host community 
members in Kalobeyei were not better off than 
refugees: while 62% of host community mem-
bers were employed (compared to only 37% of 
refugees), 78% lived below the national poverty 
line; this is a higher proportion than both refugees 
(58%) and the national average (37%). Refugees 
living in Nairobi earn more than those living in 
camps but significantly less than the average Nai-
robian: host community members in areas with a 
high concentration of Somali and Congolese ref-
ugees had a median monthly income about $180 
and $130 respectively, while for refugees it was 
$50 and $30 lower.

Meanwhile, a study by the International Finance 
Corporation (IFC), using data collected in 2020, 
found that a quarter of households in Kakuma 
and Kalobeyei rely on self-employment or busi-
ness as their main source of income: 16% of 
surveyed respondents are in full-time employ-
ment, while 12% are in part-time employment or 
casual labour. It found that 15% of households, 
all of which are refugees, depend on grants from 

NGOs or donor agencies as their main source of 
income, and 14% reported having no source of 
income [26]. 

Another study highlighted differences in type of 
employment between refugees from different 
countries of origin and between hosts [13]. Over 
half of the surveyed refugees from South Sudan 
and DRC who were employed were hired by the 
UN or other humanitarian organisations, usual-
ly paid minimal "incentive pay" rather than full 
wages due to restrictions on formal employment. 
Humanitarian assistance is estimated to provide 
58% of formal jobs in the refugee camp, while in 
Kakuma host town 79% of formal employment is 
offered by Kenyans [11]. Somali refugees were 
more likely to have their own business and be 
self-employed. Over 40% of Turkana host com-
munity members sell firewood or charcoal, an 
economic activity that is prohibited for refugees to 
avoid fuelling tensions between the two groups. 

In urban areas, meanwhile, refugees are less 
likely to have an economic activity than host 
communities, and tend to earn less than hosts: 
for Somali refugees average earnings were 
KES 15,000 ($106) per month compared to KES 
20,000 ($142) per month for the local host com-
munity, and for Congolese refugees this was KES 
7,000 ($50) per month compared to KES 12,650 
($90) per month [13].

As in the broader Kenyan population, COVID-19 
had a negative effect on incomes in the Kaku-
ma-Kalobeyei area: 68% of refugees living in Ka-
kuma saw their revenue decline, compared to 34% 
of host community households in Kakuma town. 
The difference between hosts and refugees was 
not as pronounced in Kalobeyei settlement [26]. ●

Income 
levels

COVID-19 had a negative effect on 
incomes in Kakuma, with 68% of refugees 
and 34% of hosts experiencing a revenue 
decline.
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Kenya’s national policies are guided by its Vision 
2030. This outlines the country’s long-term strat-
egy for environmentally responsible economic, 
social, and political development [27] with its im-
plementation conducted through Medium Term 
Plans (MTPs) which give additional focus to key 
development areas such as food security, afford-
able housing, and healthcare. 

To achieve these wider development objectives, 
Kenya acknowledges the importance of afford-
able, reliable, and sustainable energy. The coun-
try has high geothermal, hydropower and solar 
resources and aims to increase generation ca-
pacity by around four times between 2013 and 
2024. Universal access to electricity is amongst 
the Government’s energy targets, with strategies 
for both on- and off-grid access [28], as is uni-
versal access to clean cooking. The Government 
also has a target for a 2.785% annual reduction 
in energy intensity, and for 80% of its total final 
energy consumption to come from renewable 
sources for both power and heat [29].

Overall Kenya offers a very supportive environ-
ment towards sustainable energy compared to 
other countries in Sub-Saharan Africa [30] (see Ta-
ble 4). The support offered by its policies towards 
energy access, both for electricity and cooking, is 
both high and well above the regional and glob-
al averages. Its renewable energy and energy 
efficiency policies are also relatively progressive 
compared to other countries in the region.

Kenya has a range of policies governing its na-
tional energy landscape which feed into the over-
all national development objectives under Vision 
2030 and the MTPs [28]:

	♦ The Energy Act (2019), which consolidated 
laws on energy and the roles of the national 
and county governments, and also established 
several agencies [31],

	♦ The National Energy Policy (2018), which sum-
marised the national situation and provides 

short- and long-term policy recommendations 
for various energy-related themes [32], 3

	♦ The Kenya National Electrification Strategy 
(2018), which aims to provide a roadmap to-
wards universal electrification [33],

	♦ The Bioenergy Strategy (2020-2027), which 
focuses on the sustainable production and use 
of biomass resources across the energy sector 
[34], and

	♦ The Kenya National Energy Efficiency and 
Conservation Strategy (2020), which outlines 
actions to improve energy efficiency and re-
duce GHGs by 30% by 2030 [35]. 

3  Regulatory Indicators for Sustainable Energy (RISE) is 
a set of indicators, aggregated across four pillars, which 
assess a country’s policies and regulatory support (0-100) 
towards sustainable energy.

National 
policy 
overview
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TABLE 4                                                       

RISE Pillars3 for Kenya and the regional and global averages [27]. 
Scores indicate the relative maturity of the regulatory environment 
ranging from mature (67 to 100), developing or improving (33 to 66) 
and early-stage (0 to 33).

RISE  
PILLAR KENYA

SUB-
SAHARAN 

AFRICA
GLOBAL

OVERALL 73 38 61

ELECTRICITY 
ACCESS 85 51 53

CLEAN 
COOKING 83 35 37

RENEWABLE 
ENERGY 65 43 51

ENERGY 
EFFICIENCY 58 24 48



Access to electricity in Kenya has risen from just 
19% in 2010 to 42% in 2015 and 71% in 2020 
[5] (see Table 5). The country has achieved 
near-universal access to electricity in urban cen-
tres and, whilst rates in rural areas lag behind, 
around two thirds of households have access to 
power. Government policies have, until recently, 
mostly focused on electrification via on-grid solu-
tions, but a favourable environment for the pri-
vate sector has led to Kenya attracting the most 
private investment in off-grid solar of any country 
in Africa [36].

Rates of access to clean fuels for cooking4 are 
much lower than for electricity: just under half 
of urban households have access, and only one 
household in twenty in rural areas. Despite these 
relatively low rates, the residential cooking sector 

4  “Clean cooking” is not yet clearly defined for the Ken-
yan context [37] but the World Health Organization defines 
solar, electric, biogas, natural gas, liquefied petroleum gas 
(LPG) and alcohol fuels as clean at the point of use for 
particulate and carbon monoxide emissions [38].

in Kenya is considered one of the most devel-
oped in East Africa, in terms of both the number 
of users and the available cooking solutions on 
the market [39]. 

A high proportion of Kenya’s final energy con-
sumption comes from renewable sources5. This 
is most owed to the high usage of biomass by 
households, which is equal to the regional aver-
age and well above that of the world overall. Re-
newable generation constitutes 80% of Kenya’s 
electricity provision and is composed of a mix of 
geothermal (45% of total generation), hydropow-
er (32%), solar (1%), bioenergy (1%) and wind 
(0.4%)6 [40]. ●

5  Total energy demand includes all energy use across dif-
ferent sectors of society including households (64% of final 
energy use), industry (8%), and transport (negligible) and 
other uses (28%) [40]. Biomass for cooking is classified as 
“renewable” but in reality is often not regenerated through 
planting replacement sources.
6  Kenya has around three times more installed capacity 
of wind compared to solar, but generated only 51 GWh from 
wind compared to 78 GWh from solar in 2020 [40].
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TABLE 5                                                                                                                                      

Selected SDG 7 indicators for Kenya and the regional and global averages [5].

SDG 7 INDICATOR KENYA SUB-SAHARAN 
AFRICA GLOBAL

ACCESS TO 
ELECTRICITY (%)

Total 71 48 91

Rural 63 29 83

Urban 94 78 97

ACCESS TO CLEAN 
COOKING (%)

Total 20 18 70

Rural 5 6 49

Urban 45 35 87

RENEWABLE 
ENERGY (% FINAL 
CONSUMPTION)

- 68 68 18



»
«Kenya Vision 

2030 aims 
to transform 
the nation 
into a newly 
industrialising 
middle-income 
country, 
providing a high 
quality of life to 
all its citizens.
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The Ministry of Energy and Petroleum (MoEP) 
has overarching responsibility for the Kenyan 
energy sector. Its core functions include devel-
oping energy policies, regulation, rural electrifi-
cation, the promotion of renewable energy, and 
the development of hydropower and geothermal 
resources [28]. Under the devolved administra-
tive structure, Kenya’s 47 county governments 
are responsible for preparing county-level energy 
plans for MoEP [33]. County electrification offices 
can provide inputs into the feasibility and prior-
itisation of potential projects, and some county 
governments also support rural electrification 
projects via supplementary funding. 

MoEP also oversees several semi-autonomous 
agencies with specific roles within the energy 
sector, including [41]:

	♦ Kenya Electricity Generating Company (Ken-
Gen), the largest power-producing company 
in the country, supplying around 60% of the 
electricity consumed in Kenya [28] and majori-
ty-owned by the GoK, 

	♦ Kenya Electricity Transmission Company 
(KETRACO), a state-owned entity for plan-
ning, constructing and operating the country’s 
high-voltage transmission network,

	♦ Kenya Power and Lighting Company (Kenya 
Power or KPLC), majority-owned by the gov-
ernment, which is responsible for transmission 
infrastructure7, has a monopoly on distribution, 
and oversees agreements between KenGen 
and independent power producers, and

7  Kenya Power continues to operate transmission infra-
structure that was built before the establishment of KET-
RACO.

	♦ The Rural Electrification and Renewable En-
ergy Corporation (REREC), responsible for 
implementing and managing the Rural Electri-
fication Programme and working with county 
governments to develop rural electrification 
master plans.

In addition, the Energy and Petroleum Regulatory 
Authority (EPRA) was established in 2019 [42]. 
As well as overseeing energy and petroleum in 
Kenya, it also designs and implements nation-
al energy efficiency programmes8 and enforces 
standards and labelling programmes [43, 44]. 
EPRA also requires that large industrial, com-
mercial and institutional buildings develop energy 
management plans [35], with the power to issue 
fines to enforce energy reductions [45].

Government agencies are supported in engaging 
with the private sector and NGOs by industry as-
sociations. These include the Kenya Renewable 
Energy Association (KEREA), an independent 
non-profit which aims to grow and promote the 
renewable energy sector amongst government 
agencies, companies, the general public and 
other stakeholders [46]. The Clean Cooking As-
sociation of Kenya performs a similar function 
in championing clean cooking solutions through 
market development and capacity building, draw-
ing on its partnerships with MoEP and a range of 
international NGOs [47]. ●

8  Most appliances are certified against standards set by 
the Kenya Bureau of Standards, with refrigerating applianc-
es certified against IEC standards. Appliances are given 
a rating, out of five, and labelled for customer information 
with a list of approved products on the EPRA website.

Government 
agencies
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Kenya’s national electrification policy has his-
torically focused mainly on grid electrification 
where possible. Between 2013/14 and 2019/20 
the number of Kenya Power customers increased 
by 4 million, with an impressive growth rate of 
16% per year9, but rural areas still lagged behind. 
To address this the Kenya National Electrification 
Strategy (KNES) committed the GoK to achieving 
universal access to electricity by 2020, later mod-
ified to 2022 [28], to be achieved via a least-cost 
pathway which determined that [33]:

	♦ 2.7 million connections should be made 
through grid intensification and densification10, 

	♦ 269,000 connections should be made through 
grid extension, 

	♦ 35,000 connections should come from 121 
new mini-grids, and 

	♦ 1.96 million connections should be provided 
via standalone SHS. 

The investment plan estimates that this will cost 
more than $2.7 billion over five years. The vast 
majority is assigned to grid infrastructure, with 
around $450 million for SHS and just $33 mil-
lion for mini-grids. An Integrated National Ener-
gy Plan (INEP) is designed by MoEP, following 
submissions from each county government, and 
is reviewed every three years [49]. Donors and 
multilateral agencies are also providing financing 
and technical support to scale up sustainable en-
ergy [36]:

	♦ The Green Climate Fund provides financing 
for the African Development Bank’s LEAF pro-
gramme which aims to unlock commercial and 
local financing for distributed renewable ener-
gy projects,

9  This was made possible through, amongst others, the 
Last Mile Connectivity Project from Kenya Power which 
had similar elements to the KNES with regards to grid con-
nections [48].
10  Densification via installing additional transformers for 
households with 600 metres of existing infrastructure, in-
tensification via extending lines up to 2 km to connect more 
customers.

	♦ The Africa Enterprise Challenge Fund’s RE-
ACT SSA project, funded by Sida, aims to in-
crease energy access for off-grid households 
through results-based finance (RBF), and

	♦ The European Union is funding technical as-
sistance programmes for sustainable energy 
and energy efficiency projects.

Kenya’s grid tariff structure is split into on- and 
off-peak usage periods11, with costs per unit (1 
kWh) dependent on the type of customer [50]. 
Domestic customers are split into “lifeline” and 
“ordinary” categories (consumption below and 
above 10 units per month respectively), whilst 
businesses and industry are also categorised by 
consumption. Tariffs are periodically assessed 
and were between KES 15-22 ($0.12-0.18) in 
2022 [51]. MoEP is in favour of a uniform national 
tariff for both grid and off-grid customers and so 
subsidies for the different modalities are required 
to achieve this. Under the connections assumed 
by the KNES, a nationwide annual subsidy of 
$3.4 million would be required for mini-grids and 
$16.5 million SHS to offer the same tariffs as the 
grid12 [33]. 

For mini-grid developers, the regulatory body 
EPRA offers a detailed tool for calculating 
cost-reflective and subsidised tariffs based on 
the technical details of the system, equipment 
costs and financing, and the electricity used by 
different customer type [52]. The results of these 
calculations are required to be submitted during 
the mini-grid approval process. ●

11  Off-peak periods are 22.00-06.00 on weekdays, 14.00-
08.00 on Saturdays and holidays, and all day on Sundays.
12  Considering the number of households expected to be 
connected under each option, this equates to an annual 
subsidy per connection of around $95 for mini-grids and 
$15 for SHS.

Electrification 
policies and the 
national grid
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Whilst the private market for off-grid solar prod-
ucts is mature, most of the sales have historical-
ly been concentrated in the wealthier and more 
densely populated counties [36]. The Kenya 
Off-Grid Solar Access Project (KOSAP) aims to 
increase access to energy services in 14 under-
served counties of Kenya, including Turkana and 
Garissa, under implementation by MoEP, Kenya 
Power, and REREC [53]. The project has four 
components, shown in Table 6, with an imple-
mentation period of 2018-2023. In addition to the 
overall national-level project steering committee 
and management, it also uses county-level work-
ing groups to support implementation. 

Off-grid solar products have benefitted greatly 
from a favourable tax environment [36]. Solar 
products have been exempt from value-added 
tax (VAT) since 2014, although in 2016 import 
duties and sales taxes on some solar products 
and related appliances were introduced to con-
form with measures applied across the East Afri-
ca Community. In 2020 the VAT exemptions were 
removed on solar products but, after extensive 
lobbying by the off-grid lighting sector, these 

were reintroduced in 2021. VAT remains in place 
on appliances such as solar refrigerators and wa-
ter pumps. The GoK has adopted international 
standards for off-grid solar products and an es-
timated 98% of products sold were quality-ver-
ified13 in the first half of 2021 [36]. Kenya uses 
a system of pre-verification of conformity (PVoC) 
which ensures that all solar products entering 
the country meet the national standards. Kenya 
also has relatively well-developed regulation for 
e-waste: the National Environment Management 
Authority oversees the general waste manage-
ment, whilst the Kenya Solar Waste Collective – 
composed of seven companies and three sector 
advisors14 – provides a forum for coordinated ac-
tivities towards the responsible management of 
solar e-waste specifically. ●

13  Amongst GOGLA and Lighting Global affiliates, certi-
fied according to IEC TS 62257-9-8 (standalone systems 
up to 350 W) and verified by Verasol. Systems above 350 
W must comply with a range of other IEC standards.
14  The seven companies are Azuri, BBOXX, d.light, EN-
GIE Energy Access, Greenlight Planet, M-KOPA, and TO-
TAL; the three sector advisors are GOGLA, KEREA and 
Sofies.

Off-grid solar products

TABLE 6                                                                                                                                      

Summary of the four KOSAP project components [53, 54].

No. NAME DESCRIPTION FUNDING

1

MINI-GRIDS FOR 
COMMUNITY 
FACILITIES, 
ENTERPRISES, 
AND 
HOUSEHOLDS

Implement 120 mini-grids, each serving 100 to 700 customers, under a 
public-private partnership between Kenya Power and an energy service 
company. Power purchase agreements and maintenance contracts of 

7-10 years will be used. Customers will be Kenya Power customers and 
pay the usual tariff. 

$40  
million

2

STAND-ALONE 
SOLAR HOME 
SYSTEMS AND 
CLEAN COOKING 
SOLUTIONS FOR 
HOUSEHOLDS

(a) Provide incentives for SHS companies to expand to underserved 
counties, aiming to reach 1.1 million people across 250,000 households. 
(b) Support the transition from low-efficiency stoves to cleaner, improved 

stoves through the sale of 150,000 units. Both subcomponents will be 
implemented through RBF and debt facilities.

$48  
million

3

STAND-ALONE 
SYSTEMS AND 
SOLAR WATER 
PUMPS FOR 
COMMUNITY 
FACILITIES

(a) Utilise private sector contractors to supply, install, and maintain solar 
systems in more than 1000 schools and clinics under a performance-
based long-term service delivery. (b) Supply, install and maintain solar 

pumping systems for 380 boreholes through private sector delivery, with 
regular payment for maintenance services, under supervision by REREC.

$40  
million

4 CAPACITY 
BUILDING

Enhancing the capacity of KOSAP implementing organisations (such as 
on project development, procurement, management and implementation) 

and county governments (energy management, tariff rates and cost 
recovery requirements, environmental and social management). 

$20  
million
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Mini-grids in Kenya were previously regulated 
under frameworks developed in 2012. EPRA 
updated these in 2021 by publishing new draft 
mini-grid regulations covering all systems with 
capacities up to 1 MW, alongside a series of pub-
lic consultation activities [55]. A developer must 
submit an expression of interest to implement a 
mini-grid project, apply for tariff approval, apply 
for a license to operate the generation and distri-
bution infrastructure, and publish public notices 
about the project to determine any objections be-
fore their license is approved by EPRA. Each part 
of the process, and some intermediary steps, is 
stated to take between 15 and 60 days. 

Once operating, developers are required to main-
tain a minimum level of system performance15 
and comply with environmental and safety report-
ing obligations [55]. In the event of the grid arriv-
ing at the project site, the operator can choose to 
interconnect the mini-grid to the main grid if the 
distribution system meets the required technical 

15  This is not universally defined in the draft regulations 
and can vary between projects.

standards; this would allow the mini-grid develop-
er to buy and sell power from the grid, subject to 
additional licenses and approvals16.

Whilst these draft regulations offer greater clarity 
for mini-grid developers, a point of concern is that 
30% of a project’s planned connections must be 
in place before a license is issued by EPRA [56]. 
This has the intention of ensuring that systems 
are built in a timely manner and meet electrifica-
tion targets, but introduces a significant risk to in-
vestors over whether the license will be approved 
– either increasing the cost of financing, or po-
tentially obstructing it altogether. Furthermore, 
regarding grid extension to a mini-grid project 
site, there is uncertainty around how a developer 
can choose the interconnection or compensation 
options, and the resulting relationship between 
them and other parties. As of 2022, the consul-
tations and draft regulation developments were 
ongoing. ●

16  Operators are also permitted to remove their distri-
bution assets or sell them to the distribution licensee, or 
receive compensation if the project has met the strategy 
requirements of the KNES or INEP.

Mini-grids and 
standalone 
systems

Mini-grids must comply with environmental 
and safety standards, as well as providing 
a minimum level of system performance.
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Kenya aims to achieve 100% access to clean 
cooking by 2028, two years ahead of its goal of 
2030 laid out in its Sustainable Energy for All Ac-
tion Agenda [34], but despite having one of the 
most mature cooking sectors in East Africa, Ken-
ya’s rate of clean cooking is still well below this 
ambitious target [39]. Several policies overlap dif-
ferent parts of the residential cooking sector but 
there is a lack of a single overarching strategy to 
direct the nationwide transition to clean cooking. 
To address this, in 2023 MoEP began leading a 
multi-partner imitative to develop a new Kenya 
National Clean Cooking Strategy [57]. 

Many recent strategies aim to address cooking 
issues through sustainable biomass resource 
management. Under the National Energy Pol-
icy (2018) and Energy Act (2019), MoEP and 
devolved county governments are required to 
develop plans for the management of bioener-
gy resources including fuelwood, charcoal, and 
biofuels. Meanwhile the Bioenergy Strategy [34] 
outlines the MoEP’s overall planning in the short- 
and medium term17. With the longer-term goal 
to increase the number of households and insti-
tutions using clean cooking, behaviour change 
campaigns have been used to increase public 
awareness of cleaner solutions [58].

17  Short-term (2020-2022) focuses include on enhanc-
ing policy and regulatory frameworks, mapping bioenergy 
resources, and enhancing bioenergy feedstocks); medi-
um-term (to 2027) focuses include strengthening research 
capacity, transitioning to clean cooking fuels and technolo-
gies, and mobilising financing for bioenergy development.

The KOSAP project, shown in Table 6, aims to use 
RBF to support the sale of 150,000 cookstoves in 
14 underserved counties [53]. The Promotion of 
Climate-Friendly Cooking in Kenya, implemented 
by GIZ in collaboration with SNV and the Min-
istries of Energy and Health, aims to strengthen 
the market for improved cookstoves and increase 
their uptake in rural and remote areas [39]. Pri-
vate sector initiatives include the Kenya Biogas 
Programme and the National Biomass Briquette 
Programme, which aim to increase sustainabili-
ty in their respective sectors. The latter initiative 
ended in 2022 but the long-term impact of one of 
its key aims, to develop a sustainable briquette 
sector for domestic use [59], remains uncertain.

Kenya’s fiscal policies have provided an uncer-
tain tax environment for clean cooking. Between 
2016 and 2020 import duties on solid biomass 
stoves have been reduced, raised, and reduced 
again; duties on energy efficient cookstoves and 
VAT charges on LPG and clean cookstoves have 
similarly fluctuated since 2016 [39]. These mea-
sures have generally supported the transition 
towards cleaner cooking but have introduced 
risks for investors. A brief VAT increase on LPG 
was reported to have led to its substitution with 
charcoal and firewood, especially by low-income 
households [60].

Biomass cookstoves produced in Kenya are 
subject to mandatory standards [61]. Emissions, 
thermal performance, safety, and durability 

Clean 
cooking 
policies

The domestic cooking sector in Kenya 
is inf luenced by strategies for energy 
access, biomass resource management, 
and varying tax regimes. These changes 
in policy can create uncertainty which can 
slow the uptake of clean cooking.
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are referenced against international standards 
whilst additional requirements are in place to en-
sure the quality of the finished products against 
corrosion and for clear and consistent labelling. 
Kenya also has standards in place for ethanol-fu-
elled cooking appliances, and for ethanol fuels 
for cooking, and EPRA enforces LPG regulations 
to ensure conformity and the safety of LPG us-
ers18 [39]. Whilst these standards are in place, 
enforcing them is a very different prospect.

Using electricity for cooking is a nascent area in 
Kenya but could offer great potential for scale-
up. At present very few households use electricity 

18  Regulations introduced in 2009 established licensing 
requirements and standardised cylinder and valve sizes for 
interchangeability; reforms in 2019 introduced licensing for 
every business location and resolved some issues from the 
previous regulations.

as their primary source of cooking energy but a 
small number are using electric pressure cookers 
(EPCs) for the preparation of foods that require 
boiling for a long time, such as beans, alongside 
other stoves [62]. Kenya Power has launched its 
Pika Na Power (“cooking with electricity”) pro-
gramme, which aims to expand the uptake of in-
duction stoves and other electric options. Market 
research of first-time users found that customer 
experiences were generally positive [63]. Whilst 
the cost of electric cooking is estimated to be 
cheaper than other options on a long-term basis, 
the upfront cost of appliances can be relatively 
high19 [64]. ●

19  A survey of appliances available in Nairobi found 
that EPCs, ovens, induction stoves and microwaves cost 
around $50-200, whilst smaller appliances such as kettles 
and hotplates were around $10-50 [64].

Clean 
cooking 
policies
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Most of the previous work and literature relevant 
to energy in displacement settings focus on Ka-
kuma and Kalobeyei. Amongst these, studies 
conducted by SNV in 2020 offer insights into 
market-based energy access [65] and access to 
energy for businesses [66] whilst a comprehen-
sive energy report published by the Internation-
al Finance Corporation (IFC) in 2022, based on 
surveys conducted in 2020 of 1,051 households 
and 159 businesses, was conducted with the aim 
of supporting private sector market entry [26]. 
Furthermore, the READS workshop was held in 
Kakuma with participants representing a variety 
of organisations, with a few working in Dadaab.

To supplement and complement these sources 
and others, the READS programme conducted 
primary qualitative research interviews to gain 
first-hand insights into the energy needs and pri-
orities of displaced people. Thirteen households 

and eight business owners were interviewed 
about electricity access and clean cooking, with 
most participants based in Kakuma 1 and some 
from Kakuma 2, 3, and Kalobeyei villages. 

The situation for refugees elsewhere in Kenya 
is less well-studied. To gain an insight into en-
ergy access for urban refugees, the READS 
programme conducted seven interviews with 
displaced people living in the capital Nairobi. 
Where possible, information relating to Dadaab 
has been included, mostly from relatively older 
resources and the reflections shared by READS 
workshop participants based in Garissa. Reflect-
ing the differences in circumstances, this section 
focuses primarily on energy access in Kakuma 
and Kalobeyei, whilst urban settings and Dada-
ab are presented separately to highlight their  
specific situations. 

Electricity access for households
While significant progress has been made in in-
creasing electricity access throughout Kenya, 
household electricity access – especially in rural 
areas and refugee camps – is still very limited. 
Kenya’s refugee camps are not connected to the 
national grid network and so households mostly 
rely on off-grid solar systems and power from pri-
vate electricity suppliers, most of whom are unreg-
ulated. Solar lanterns are used by 29% of house-
holds as the primary source of lighting (for exam-
ple shown in Figure 2 below), compared to 16% 
which use a SHS and 11% which receive electrici-
ty from a private service provider [26]. Other com-
monly used primary lighting sources are dry-cell 
torches (13%) and mobile phones (11%). A KPLC 
diesel mini-grid was established in Kakuma town 
in 2018, but only 8% of households there had a 
connection.

Efforts have been made to provide sustainable 
and reliable electricity to refugees and host com-
munities, most notably through the develop-

Electricity 
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FIGURE 2                                                                                                                                      

A small solar lantern commonly used by residents.
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ment of solar mini-grids20. There are currently 
three main mini-grid operators in the Kakuma/
Kalobeyei area: 

	♦ Renewvia operates a solar-hybrid system, 
serving Kalobeyei Villages 1 and 2, which is 
the largest mini-grid in East Africa with a ca-
pacity of 541 kWp and over 2,700 connections 
[67],

	♦ Yelele Limited, a host community-owned and 
refugee-led company, operates a 7 kWp so-
lar mini-grid which serves Kalobeyei Village 3 
with 50 connections in 2021 [68], and 

	♦ Okapi Green Energy, another refugee-led com-
pany, runs a 20 kWp solar mini-grid in Kakuma 
Sub-camp 3 with around 60 connections. 

A midline assessment report by GIZ’s ESDS 
project found that there had been a significant 
increase in electricity access in Kalobeyei settle-
ment, from 4.6% in 2021 to 46% in 2022. This 
compares with 18.6% in 2021 and 43% in 2022 in 
Kalobeyei Town and 2% in 2021 and 7% in 2022 
in Kakuma town [69]. 

Many off-grid solar companies have shops that 
sell their products and services around the camp 
and in Kakuma town. These include Solaria, 
Bboxx, Sun King, and Green Innovation Ventures 
Limited (see Section 5); Okapi Green also oper-
ates energy kiosks where refugees can purchase 
solar lanterns and SHS. Off-grid solar systems 
are a viable option for most refugee households 
as they are cost effective and provide a reliable 
source of electricity for lighting and charging 
household devices. Households interviewed as 
part of the READS research shared that solar 
products including torches, lanterns, televisions, 
and SHS (see Figure 3) were easily accessible in 
shops around the camp, although not all house-
holds are able to afford them. The price for a 
solar lantern ranges between KES 1,400-3,850 
(around $10-30). Common SHS have a capacity 

20  More information about these companies, and a case 
study on the Renewvia mini-grid, is given in Section 5.

of around 60 W and cost between KES 9,000-
12,000 ($65-90) to purchase upfront [26].

Diesel generators are also a common power 
source for households in the Kakuma refugee 
camp, although very few households have their 
own generator [26]. Instead, a network of informal 
diesel-operating businesses provides electricity 
to households, businesses, and community facil-
ities. There are no metering systems and so their 
clients typically make fixed monthly payments 
of KES 1,500 ($10.65), which are paid through 
cash or mobile money. Due to high fuel prices the 
generators provide power during specific hours 
of the day, usually from 19.00 to midnight, with 
electricity unavailable at other times. According 
to one of the diesel operators, when the fuel pric-
es were lower, they had used the generator for 
longer hours, including during the day from 6.00 
to 15.00 and then again from 18.00 to 01.00. ●
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FIGURE 3                                                                                                                                      

Different sizes of solar home systems installed on roofs in Kakuma 
camp.
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»
«I prefer using 

solar for 
electricity 
compared to 
generators. 
This is because 
solar provides 
electricity for 
longer hours and 
is affordable.
– Solar power user in the camp
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Diesel generator operators face high fuel prices 
and pass these on to end users as high month-
ly fees. During the READS workshop in Kakuma 
Camp, several diesel generator operators shared 
that they view solar mini-grids as an effective 
way to provide electricity and in principle would 
be willing to switch to solar. Owing to the upfront 
costs to install solar mini-grids, however, the op-
erators felt that it was not a commercially viable 
opportunity without substantial grant funding.

All the generator operators that were interviewed 
requested funding opportunities that would help 
them switch to operating solar mini-grids. They 
also shared that the profit they earn from oper-

ating generators is not always sufficient to cover 
expenses, let alone save enough upfront capital 
to make the transition to solar power. 

When asked about the harmful effects of emis-
sions from the generators, and if it was a consid-
eration for them, the diesel genset operators ac-
knowledged the negative effects of their business 
but compared their livelihood to other common 
high-emission activities, such as driving vehicles. 
First and foremost the potential transition to solar 
power was seen as a wise financial decision, but 
reducing the environmental impact would also be 
a welcome benefit. ●

I  have eight employees, two work at 
the main switch meter and six work 
in the community fixing electricity. All 
employees are paid monthly despite 
the [high cost of ] fuel challenge. Some 
of the profit also goes into repairing 
and servicing the generator. I  am slowly 
incurring losses due to these expenses.
– Diesel generator operator in Kakuma

Diesel generator 
mini-grids in Kakuma 
Camp
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»

If I was to 
receive funding 
to purchase 
[equipment for a 
solar] mini-grid, I 
would do it. The 
high fuel prices 
mean that using 
generators will 
soon be out of 
business.
– Diesel generator operator in Kakuma
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AVAILABILITY BARRIERS

Kakuma camp does not have a connection to the 
national grid – the network extends only to Kaku-
ma town – and nor do the Dadaab camps. While 
great progress has been made in increasing ac-
cess to reliable, affordable electricity through the 
recent expansion of the Renewvia mini-grid, its 
reach is still limited to two villages in Kalobeyei 
settlement. The other mini-grid operators partially 
cover Kakuma Sub-camp 3 and Kalobeyei Village 
3. Off-grid solar companies also have relatively 
modest operations compared to the size of the 
displaced population and potential market. Re-
strictions on access to mobile money accounts, 
such as a three-month limit on M-PESA accounts 
opened using a refugee ID, could affect the up-
take of solar products which rely on PayGo mod-
els which have been implemented successfully 
elsewhere in Kenya.

Informal diesel generators bridge the gap for 
some customers without a solar mini-grid con-
nection. However, they use relatively basic elec-
tricity systems with limited capacity to serve an 
increasing demand for power from the influx of 
refugees and growing number of businesses. The 
supply of electricity is inconsistent, only available 
for a few hours in the evening, and dependent 
on fluctuating diesel prices. In addition, the gen-
eration and distribution practices are not always 
safe: electricity distribution lines pose safety risks 
to residents in the area due to poor connections 
and low-hanging, entangled wiring systems [26]. 

For both solar and diesel-based solutions, the 
lack of availability of spare parts and technicians 
for repair and maintenance services presents a 
significant barrier. The diesel generator opera-
tors, in particular, reported often not being able to 

find local technicians or spare parts, and having 
to seek support from neighbouring towns such 
as Lokichar, Lodwar, and Eldoret, or sometimes 
as far as Kisumu. These maintenance costs get 
passed on to customers [26]. 

Planned partnerships between Renewvia with 
community-led mini-grid operators Okapi and Ye-
lele is an exciting development. It offers a great 
opportunity to significantly expand the reach of 
their networks, and in doing so increase access 
to electricity services, as well as to harmonise 
the quality and pricing of electricity provision. It 
is also a great example of an international corpo-
ration partnering with community-led enterprises 
and benefiting from their respective strengths. 

Diesel generator operators have also voiced their 
interest in transitioning to solar-based solutions, 
if they were to receive adequate funding, which 
could also improve and expand electricity provi-
sion. In the interim, these businesses could be 
supported through grants and technical support 
to gain access to higher-quality generators, solar 
equipment to begin hybridising their power sup-
ply, and improved wiring to increase efficiency 
and decrease hazards. 

Using RBF schemes to incentivise off-grid so-
lar companies to invest in the camps, such as 
through setting up shops or permanent outlets, 
could further improve the availability of high-qual-
ity products. This could grow and sustain a larger 
market for their products and services, matching 
the supply of off-grid solutions to the large market 
potential. Addressing the current restrictions to 
ensure displaced people have access to mobile 
money accounts would be an important enabler 
in improving the uptake of solar products.

Barriers to 
household 
electricity access
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All off-grid solar products should be certified by 
official standards, such as those of Verasol or 
the Kenya Bureau of Standards, and come with 
warranties, with the latter supported by compa-
nies investing in training technicians in repair 
and maintenance services. These trainings could 
be supported by NGOs to create a wider pool of 
local technicians for both solar and diesel solu-
tions, whilst supply chains for spare parts should 
also be strengthened as part of this measure. An 
e-waste management framework should also be 
developed to ensure the safe disposal of elec-
tric products and parts which cannot be refur-
bished or reused on site, potentially in partner-
ship with waste management organisations such 
as the Waste Electrical and Electronic Equipment 
(WEEE) Centre which operates in Kakuma and 
Kalobeyei. 

AFFORDABILITY BARRIERS

Many households are not able to afford access to 
a reliable electricity source. Mini-grid connections 
and tariffs, both for solar and diesel systems, dif-
fer and can be far more expensive than the na-
tional grid tariff or the tariff that is charged by the 
Renewvia mini-grid (50 KES/kWh for households 
and 76 KES/kWh for businesses charged by Ye-
lele compared to 20 KES/kWh and 25 KES/kWh 
by Renewvia, although both systems are subsi-
dised by grant funding). This discrepancy in tariffs 
poses challenges to households who pay more 
and has resulted in tensions between customers 
living in different zones. Furthermore, the diesel 
system customers pay higher tariffs for a far less 
reliable source of electricity. While high quality 
off-grid solar products are available in the mar-
kets, the upfront costs of SHS present a financial 
barrier to most households [26]. While solar com-
panies offer a variety of smaller, cheaper solar 

lanterns with PayGo schemes, some customers 
still considered the products too expensive and 
cited inflexible repayment schedules as a further 
barrier to uptake. This may reflect low awareness 
among customers of more affordable options. 

Financial issues also affect suppliers. A lack of 
external private investment impacts the ability of 
companies to maintain a sustainable permanent 
presence inside the camps which would allow 
them to provide products to a greater number 
of customers. Suppliers also struggle with high 
transportation costs for relatively bulky items like 
SHS [26]. 

Certain customer segments, like those paying 
for electricity provided by the network of diesel 
generator operators or those connected to the 
Yelele mini-grid, already pay substantial amounts 
for electricity but the value for money is often 
low. Harmonised mini-grid tariffs, which leverage 
grant funding to offer affordable rates, could be 
encouraged to ensure customers connected to 
different mini-grids pay similar or the same tariffs 
to avoid potential tensions. The cost of this would 
be need to be assessed in relation to other po-
tential electrification options and the resulting tar-
iffs would be subject to regulatory approval. RBF 
schemes which support the establishment of off-
grid solar companies in the camps should also be 
considered and could be coupled with end-user 
subsidy schemes to make them more accessible 
for poorer households. The financing should be 
provided to companies in tranches and should 
come with a phase-out plan once the company 
has established itself sufficiently in the camp. 
Instalment payments, flexible repayment mech-
anisms, and pay-as-you-go metered systems will 
also play key roles in reducing upfront costs of 
off-grid solar products. 
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ACCEPTABILITY BARRIERS

There are variations between the quality of off-grid 
solar products. This can depend on where people 
get them: amongst households with solar lanterns 
in Kakuma, for example, 42% of surveyed respon-
dents had purchased theirs while 43% had re-
ceived theirs for free from an NGO. Some cheaper 
products are available on the market which have 
significantly lower output capacities, and these 
variations in quality influence the perception of off-
grid solar products generally: surveyed customers 
voiced concerns about the quality of their solar 
lanterns, saying they are too fragile and that they 
perform poorly in rainy weather [26]. 

Relatively high rates of access to solar lanterns 
indicate widespread familiarity with the products, 
and this can support further growing the market. 
To improve their reputation, currently affected by 
lower quality products, regulations on standards 
for off-grid solar products need to be enforced 
systematically, as well as requirements for war-
ranties and the provision of repair and mainte-
nance services. This also applies to the currently 
unregulated private electricity suppliers to en-
hance the quality and safety of their electricity 
provision. Coordination between market devel-
opment activities and free distribution initiatives 
is essential to not hamper market development 
efforts. ●

Mini-grids only serve small areas  
and charge different tariffs

Expand systems into new zones  
and harmonise tariffs 

Poor quality of some solar lanterns  
and low levels of consumer trust 

Strict standards enforcement  
and inclusion of warranties  

Expansion of repair and maintenance services

Off-grid solar products are considered  
too expensive for many households

Instalment payments, flexible repayment 
mechanisms and PayGo systems 

RBF schemes for companies and end-user subsidies 

Lack of qualified local technicians  
and spare parts 

Training of a pool of technicians  
and establishment of repair centres  

Supply chain development support for  
spare parts and tools

High fuel costs and safety concerns 
due to poor connections of unregulated 
private electricity providers 

Grant funding and technical support to access 
higher quality generators and improve wiring,  

introduction of metering devices 
Promote development of solar-diesel mini-grids 
meeting minimum standards, provide operator 

training, use phased grants to ensure the quality of 
electricity provision
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More than 90% of Kenyan families use firewood, 
charcoal, and kerosene as their primary or sec-
ondary cooking fuels and mostly rely on tradition-
al cookstoves, such as three-stone-fire stoves 
and low-tier charcoal and firewood stoves [70]. 
This is also the case in refugee camps: most 
households in the Kakuma-Kalobeyei area rely 
on firewood to cook, and 92% of refugee house-
holds use it as their primary fuel. 

Households use an average of three bundles of 
firewood a week which typically costs KES 100 
($0.75) per bundle. Hosts usually collect their 
own firewood and sell it to refugees (see Fig-
ure 4). Firewood sales represent an important 
source of income for many hosts: there are both 
large- and small-scale firewood traders whose 
livelihoods would be affected by the adoption of 
alternative fuels. In the past, most refugees re-
lied on firewood provided by UNHCR which was 
replaced by cash transfers in 2021 and ended in 
February 2023; now households have to buy or 

(illegally) forage for firewood. Reports of assault 
and gender-based violence during firewood col-
lection by refugees is a major concern [26]. Fire-
wood is usually collected by adult women (84% 
of whom collect firewood), who are sometimes 
assisted by female (13%) or male (8%) children, 
but only 12% of men do this. 

The production of charcoal mostly occurs in the 
host community as refugees are prohibited from 
doing this to avoid conflicts. Most users buy char-
coal themselves and it is usually sold in debes 
(containers cut out of a 20-litre plastic jerry can) 
or sacks. Prices vary depending on the size of 
the container [26], area, and season [65]. Aver-
age monthly expenditure per household is typi-
cally KES 1,150 ($8.30) and 45 kg sacks typically 
cost between KES 650-750 ($4.75-5.50) [26]. In 
Kakuma town, charcoal use is more widespread 
than firewood with 79% of households using it, 
compared to the average of 59% across the Ka-
kuma sub-camps and Kalobeyei [26].

Clean 
cooking 
for households
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FIGURE 4                                                                                                                                      

A Turkana trader selling charcoal to households.

FIGURE 5                                                                                                                                      

Production of charcoal stoves by Sunken Limited.
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LPG for cooking is not common and only 15% of 
households in Kakuma town use it. Half of house-
holds which cook with LPG use 6 kg cylinders 
which cost KES 1,400-1,500 ($10-11). The main 
barrier to the uptake of LPG is the high initial 
purchase cost of the cylinder, as cited by 58% of 
surveyed respondents [26]. This was echoed by 
READS interviewees who said they were not able 
to afford the initial investment and would prefer 
to spend that money on purchasing a charcoal 
stove, charcoal or firewood, and food. Electric 
cooking is also not widespread, although the ex-
pansion of the Renewvia mini-grid offers new op-
portunities to promote e-cooking, including pilot 
projects run by SNV to promote EPCs for house-
holds and in social institutions.

Three-stone-fire stoves, Kenyan Ceramic Jiko 
stoves (KCJ), all-metal stoves, and the locally 
manufactured Maendeleo stove – distributed for 
free by UNHCR to new arrivals – are the domi-
nant cookstoves in Kakuma [72]. Some progress 
has been made to increase access to affordable 
cooking solutions that are produced and sold by 
local cookstove manufacturers. 

SNV has supported the establishment of a stove 
production unit to manufacture higher-quality, af-
fordable, artisan charcoal cookstoves and trained 
65 refugee and host community members in the 
production of five different types of stoves. Sunken 
Limited, a private company, won the tender to com-
mercialise this stove production unit and now man-
ages the production unit independently [65].  

Clean  
cooking  
for households
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FIGURE 6                                                                                                                                      

Medium (left) and large (right) charcoal stoves costing KES 400 and KES 1,000 respectively.
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Other manufacturers, like Usafi Green Ener-
gy, have also developed their production sites 
through support from SNV and other development 
partners including the IFC KKCF. These compa-
nies provide energy-saving KCJ charcoal cook-
stoves at prices ranging from KES 300 ($2.30) 
for the smallest stove and KSH 1,500 ($11) for 
the largest (see Figure 5 and Figure 6). Suppliers 
accept cash and mobile money as forms of pay-
ment but do not sell on credit due to issues with 
repayments. These artisan stoves have been 
fairly successful, with demand outstripping the 
current production capacity, and so manufactur-
ers are currently exploring ways to expand their 
operations. Industrially manufactured stoves are 
also in use in the camp but have limited reach 
and are only sold in Kakuma town [65]. The high 
upfront cost and lack of flexible payment options 
pose additional barriers to increasing uptake of 
these stoves.

One of the challenges faced by charcoal stove 
users who were interviewed by READS is that 
stoves sometimes last only a few months before 
they break. Users believe that current stoves 
manufacturers use cheaper raw materials and 
add less cement, which makes the stoves less 
durable. In contrast they reported that the mul-

tipurpose Maendeleo cooking stoves lasted for 
up to four years and can use both charcoal and 
firewood; previously these were distributed to all 
households for free, rather than only new arriv-
als (see Figure 7). Some residents of the camp 
have built home-made multipurpose clay stoves 
(Figure 8) as an alternative to the factory-man-
ufactured stoves: these are typically made from 
clay mixed with sand which is collected from 
around the camp. The clay of these homemade 
stoves tends to crack when it rains, however, and 
so they must remolded continuously to maintain 
their shape.

READS interviewees expressed that they were 
comfortable with their current cooking systems 
but, when asked about it, some respondents 
shared that they would be willing to explore new 
options including electric and gas cookers. De-
spite the high reliance on traditional forms of 
cooking there could be opportunities for camp 
residents to transition to much cleaner alterna-
tives if sufficient support were available. ●

Clean  
cooking  
for households

51READS 
KENYA

04 Energy needs in displacement settings

FIGURE 7                                                                                                                                      

A multipurpose cookstove that was provided by UNHCR

FIGURE 8                                                                                                                                      

Homemade multipurpose cookstoves.
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»

«I have used 
charcoal and 
firewood stoves 
even before I 
came to this 
camp. If there are 
technologies that 
would allow for 
faster and safe 
cooking, then I 
would be willing to 
learn how to use 
them.
– South Sudanese refugee in Kakuma Camp
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From November 2021 to December 2022, the 
Piloting Electric Pressure Cookers in Kalobeyei 
(PEPCI-K) project was implemented by SNV and 
CLASP with funding from the EnDev Innovation 
Window [71]. EPCs were selected as a cooking 
technology to be tested based on findings from 
earlier studies which showed expected compat-
ibility with staple foods and the ability to pre-
pare them unsupervised during daytime, when 
demand for electricity is lower. Other factors in-
cluded convenience of cooking, fast and efficient 
cooking times, and availability in the Kenyan mar-
ket. EPCs had not yet been tested with mini-grid 
customers in displacement settings and so the 
pilot sought to assess their potential for cooking, 
as well as to understand the requirements and 
barriers to develop a market. 

The project activities included product sensiti-
sation, testing and selection, commercial distri-
bution of EPCs (including end-user training and 
marketing), and testing various payment models 
for EPC purchase. Solar Integrated Appliances 
Limited (Solaria), a solar and stove distributor for 
d.light and Burn, was selected after a competi-
tive process and managed the commercial distri-
bution and testing of payment models activities. 
An initial pre-pilot testing was conducted with 20 
units from different suppliers which were provid-
ed to 15 households and five businesses, along 
with end-user training. Sales through Solaria be-
gan in May 2022 and, by October 2022, all 80 
units had been sold (45% of sales to women and 
55% of sales to men). Four payment models were 
tested which required customers to pay either 
within one week of purchase or through instal-
ment payments within four weeks, 12 weeks, or 
20 weeks, with the latter two models being the 
preferred options. 

The project collected data on end-users’ cook-
ing experiences and their electricity consumption 

through baseline, bi-weekly, and endline surveys, 
as well as through electricity metering. The pilot 
initially was intended to be implemented only in 
Kalobeyei in areas which were served by the Re-
newvia mini-grid but, due to high demand from 
customers in Kakuma Town who had access to 
the KPLC mini-grid, the project reach was even-
tually expanded to Kakuma Town and Kakuma 
sub-camps. 

Key findings from the pilot indicated that there is 
high demand and willingness to pay for EPCs, al-
though high default rates for customers on longer 
payment plans were observed. This could be ex-
plained by several factors including low purchas-
ing power, competing financial commitments, a 
common indebtedness culture, insufficient cus-
tomer vetting, and ineffective processes and sys-
tems for payment recollection.

Data on EPC usage patterns show that using 
an EPC can reduce overall cooking time and 
free up time during cooking. Most EPC users re-
duced their use of charcoal and firewood, lead-
ing to savings of approximately KES 700 ($5) 
per month. The type of meals cooked with an 
EPC, compared to other cooking methods, did 
not change which suggested compatibility with 
preferred foods. Marketing activities played a 
key role in supporting uptake with time and cost 
savings, convenience of cooking, and reduced 
smoke being the most important factors, and lack 
of access to finance and high upfront costs be-
ing the most significant barriers. Most customers 
liked their EPC because of faster cooking times 
and as it is a clean fuel source; aspects that were 
disliked were the pot size that was considered too 
small and the lack of a spare pot. As for electricity 
use, most EPC users contributed an average of 4 
kWh per month when using the high-usage type 
of EPC, indicating a potential to promote energy 
efficiency through end-user training. ●

PEPCI-K by SNV 
and CLASP
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AVAILABILITY BARRIERS

The supply of improved cookstoves is one of 
the largest barriers to improved access to clean 
cooking. The supply chain for stoves produced 
elsewhere in Kenya, or further afield, is relatively 
limited: there is moderate private sector penetra-
tion by cookstove companies in Kakuma, sup-
ported by the ongoing work of humanitarian and 
development organisations, but is particularly lim-
ited in the Dadaab camps, exacerbated by their 
remote locations. Transporting stoves that are 
manufactured elsewhere is costly and suscepti-
ble to breakage, whilst repair and maintenance 
services are not usually available to customers.

While there are local cookstove manufacturers 
operating in Kakuma, the stoves meet only low- 
tier standards and generally have low fuel effi-
ciencies. The consumer demand currently ex-
ceeds the supply as the stove production faces 
the challenge of an unstable water supply and 
limited availability of the necessary raw materials, 
for example soil for stove casings and liners for 
the interior, and metal sheeting must be brought 
in from Nairobi or Mombasa. This leads to an in-
crease in the price of the finished products and, 
when compared to low- or no-cost alternatives 
such as three-stone fires, improved cookstoves 
are a less popular choice. Legislative and regula-
tory requirements, for example for company reg-
istrations, also represent a barrier to smaller, lo-
cal stove companies growing and reaching scale.

Supply chains for LPG and e-cooking are also not 
well established, limiting options of non-biomass 
fuels, whilst the production of fuel from sustain-
able biomass or waste products is limited by a 
lack of available feedstocks. Efforts have been 
made by SNV’s EnDev MBEA project to sup-
port the introduction of alternative fuels such as 
bioethanol, pellets, and briquettes through the 
co-financing of activities. Bio-ethanol cooking 
systems experienced high demand but initial in-
terest was dampened due to supply issues with 
transporting liquid fuels [65]. In addition, entre-
preneur training was provided to fuel traders to 

support them with transitioning to different live-
lihoods [65]. 

Even when cash assistance was provided for fire-
wood, it only amounted to KES 42 ($0.30) per 
month and covered only a fraction of a house-
hold’s needs; this means that it was necessary 
to forage for or purchase firewood to supplement 
their rations [72]. This contributed to widespread 
deforestation as well as leading to conflicts with 
host community members.

The government can play a significant role in pro-
moting the shift away from biomass solutions by 
setting financial incentives and supporting supply 
chains for LPG and electric cooking. Consider-
ing that biomass solutions are likely to remain the 
most prevalent technology, supply chains should 
also be strengthened for the raw materials used 
in the local production of charcoal stoves. More 
generally this is supported by improving infra-
structure: the new road between Lodwar and 
Kakuma, for example, has given the local econ-
omy a huge boost by facilitating private sector 
engagement. Efforts should also be devoted to 
promoting improved charcoal production to in-
creasing its efficiency by setting standards and 
providing trainings. 

Financial institutions and organisations could 
work with existing local cookstove manufactur-
ers to invest in their supply chains, expand their 
production sites, and hire and train more em-
ployees. Companies selling industrially manu-
factured cookstoves, especially those which are 
more efficient and use less fuel, could be incen-
tivised to begin operations in Kakuma through 
RBF schemes and end-user subsidies. Existing 
pilot projects which test new solutions, like EPCs, 
should be assessed and scaled up if the results 
are favourable.

In addition, opportunities could be explored to de-
centralise operations. For example by setting up 
a local logistics system, such as through a shared 
storage space, logistics and delivery costs for 
individual companies could be reduced. Es-

Barriers  
to clean  
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tablishing repair and maintenance services for 
cookstoves in general, or training a pool of tech-
nicians, could speed up repair processes and im-
prove the accessibility of technical support. 

AFFORDABILITY BARRIERS

Recurring fuel costs are a significant household 
expense. Charcoal, which is commonly used by 
refugee households and must be bought, is an 
expensive commodity: this is in part because of 
the high production and transport costs associat-
ed with accessing charcoal stocks. Increasing de-
struction of forest reserves also contributes to the 
rising price of charcoal, as well as for firewood. 
Many households resort to collecting firewood to 
save money, in spite of it being a time-consum-
ing, burdensome and sometimes dangerous task, 
causing conflicts with host community members 
and exposing women and girls in particular to 
gender-based violence. The IFC study found that 
there was considerable interest in LPG: 46% of 
surveyed households had considered acquiring 
it and 61% would be interested if they had the 
opportunity, but these respondents also indicated 
that they were not currently able to afford the ini-
tial lumpsum payment [26]. 

As for stoves, many households who purchased a 
fuel-saving biomass stove have opted for smaller, 
cheaper models, even though they would prefer 
larger, multipurpose stoves. Amongst other rea-
sons, most households cannot afford industrially 
manufactured stoves [65]. The SNV study found 
that higher disposable income of host communi-
ty households was a key driver for the uptake of 
improved lighting and cooking solutions, but that 
there were also different ways of supporting low-
er-income households. 

The promotion of more efficient, cleaner cook-
ing solutions should be accompanied by mea-
sures to lower upfront costs. These could include 
end-user subsidies, access to credit, or condu-
cive repayment terms. Longer or more flexible 
repayment periods, which could allow for smaller 
repayment amounts at a time, can make it easier 

for low-income customers to access energy prod-
ucts. The viability of leasing models would also 
be worth exploring. Saving groups can support 
other members by making a purchase and acting 
as guarantors in case of defaults [65]. 

Pay-as-you-go mechanisms for solar products 
are generally well accepted, and there is familiar-
ity with M-PESA’s mobile money platform, so this 
could potentially be applied to cookstoves. As for 
off-grid solar products, issues around the use of 
refugee IDs for M-PESA accounts would need to 
be assessed to understand the long-term viability 
of using mobile payments for clean cooking. 

On a supply side, small companies which sell 
clean energy products such as cookstoves often 
lack sufficient capital to buy enough stock up-
front, meaning that they cannot always sell prod-
ucts in a timely manner and are dependent on 
larger suppliers to give them favourable payment 
terms [65]. This could be addressed through the 
option to access credit from MFIs to purchase a 
larger amount of stock. Humanitarian and devel-
opment organisations also have a role to play in 
providing financial support in supporting private 
companies with setting up operations in displace-
ment settings, such as through RBF schemes, as 
well as facilitating introductions to humanitarian 
contexts. 

ACCEPTABILITY BARRIERS 

Cooking habits are deeply entrenched in cultures 
and clean cooking solutions do not always match 
these customs and preferences. Some more effi-
cient cooking solutions are not capable of cook-
ing traditional food in the same way as traditional 
cooking methods. People are unlikely to adopt new 
technologies if the food does not taste or feel right. 
They are not always aware of the advantages of al-
ternative cooking solutions and, whilst there have 
been successful marketing and public awareness 
campaigns to promote more efficient and cleaner 
solutions, these are often conducted for too short 
a period of time and in a fragmented way [65]. Ad-
vertisements and promotions for clean cooking O
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solutions are sometimes also hampered by the 
diversity of languages spoken in the camps and 
settlements. In addition, cooking solutions need to 
be assessed at field level – in addition to labora-
tory tests – to make sure they perform well in the 
specific context and meet end-users needs. 

While households expressed openness to try-
ing new solutions, these would need to be easily 
accessible, affordable, and match their prefer-
ences. Interest in LPG and electric cooking ex-
ists and may increase in the future but biomass 
cooking systems are likely to remain prevalent 
for a long time, also considering that stove and 
fuel stacking is the norm. As such, it will be im-
portant to promote efficient, fuel-saving technol-
ogies. Humanitarian and development organisa-
tions can play a role in supporting the sustainable 
management of forest resources and promoting 
agroforestry measures. As sales of firewood and 
charcoal are a huge source of income for host 
community members, they would need to receive 
support to gradually shift their livelihoods, for ex-
ample through entrepreneurship trainings or as 
technicians for other energy technologies. 

The promotion of clean cooking solutions such 
as LPG and e-cooking should continue to be 
supported, with the expectation that uptake may 
be incremental and initially only as a secondary 
stove. Awareness raising campaigns such as live 
cooking demonstrations play an important role in 
these solutions, and refugee community leaders 
and other influential figures have an important role 
to play in these campaigns to support successful 
market building [65]. These champions of clean 
cooking could play a crucial role in demonstrat-
ing benefits of products and supporting uptake. 
For this to be a success, the messaging of these 
campaigns needs to be well coordinated and 
should be conducted over longer periods of time. 
An example of an awareness raising campaign 
which incorporates these considerations is SNV’s 
Behavioural Change Communication Campaign. 
Ongoing since May 2021, it targets both specific 
community groups and broader markets in close 
collaboration with the private sector. Local lead-
ers are engaged to mobilise their communities 
and convey the messages in local languages. As 
access to mobile phones increases, the effec-
tiveness of digital communication channels like 
social media or bulk SMS should be furthered 
explored. ●
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Kakuma’s informal economy is thriving with more 
than 2,500 businesses [66] including 14 whole-
salers [73]. Common businesses include retail 
outlets like small general stores, kiosks, grocery 
stores, butcheries, fruit vendors, cosmetic stores, 
mobile phone shops, clothing and shoes shops, 
and hardware shops. There are also many service 
sector businesses like eateries and hotels, bar-
bershops, salons, and tailoring businesses [11]. 
These businesses have a wide range of electrici-
ty needs including for cooling beverages, storing 
perishable goods, water pumping, agro-process-
ing, phone charging and ICT services.

All of these businesses could use access to re-
liable energy to enhance their operations, and 
improved energy access could create new op-
portunities for income-generating activities [11]. 
They would also all benefit from reliable lighting 
sources to allow them to extend their opening 
hours. Present access to productive uses of en-
ergy (PUE) varies between different areas, and 
between the communities: a study by GIZ in 2019 
which focused on Turkana County, for example, 
found that the refugee community engages more 
in productive uses of energy for the sale of goods 
and for powering their appliances, as well as for 
educational purposes, compared to the host com-
munity (Table 7) [11]. 

Increased energy access offers many opportu-
nities to grow other sectors. For example, im-
proved internet connectivity and higher mobile 
phone penetration in most parts of Kakuma have 
opened up opportunities for potential private sec-
tor investment [75] and there is a high demand 
for information and communication technologies 
[11]. Cyber shops and computer centres in the 
camp require Wi-Fi services to enhance the use 
of their computers and printing services; this has 
created business opportunities for community-led 
enterprises like Kakuma Ventures to provide 
these services (described in the following sec-
tion). Community-led organisations such as Fradi 
and the Raphael Recycling Plant recycle different 
forms of waste, activities which could be boosted 
by improved energy access. Given the increasing 
use of small solar systems, an e-waste manage-
ment system should be established to adequately 
dispose of these products. Entertainment options 
could be also expanded through electricity ser-
vices, including entertainment halls screening 
videos and football games. Solar-powered refrig-
eration or cold storage units, meanwhile, could 
help generate revenues by offering chilled drinks 
or extending the shelf-life of perishable food. 

Access to electricity for productive uses is in-
creasing: a midline assessment by GIZ found 
that electricity access for businesses had in-

Energy access 
for livelihoods and 
productive uses

TABLE 7                                                                                                                                      

PUE usage by host and refugee communities in Turkana County [74].

VALUE CHAIN PUE USAGE HOST COMMUNITIES REFUGEES

TRADE

SELLING OF PRODUCTS AND 
SERVICES 4.2% 19%

ENERGY FOR LIGHTING 33% 42%

HOSPITALITY AND 
SERVICES 

ENERGY FOR APPLIANCES  
(TV AND RADIO) 20% 33%

AGRICULTURE

USE OF MINI-GRID 
ELECTRICITY FOR WATER 

PUMPING 
11.4% 14.3%

USE OF SOLAR ENERGY OF 
WATER PUMPING 23.5% 52.4%
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creased from 9% in 2021 to 47% in 2022. Elec-
trification rates for businesses were found to be 
higher than for households, with 60% of busi-
nesses in Kalobeyei settlement and 50% in Ka-
lobeyei town being electrified, with business own-
ers between the ages of 25-34 having the highest 
rates of access [69]. 

A survey conducted by SNV in 2020, meanwhile, 
found that 54% of businesses in Kakuma and Ka-

lobeyei used electricity, and that 73% wanted to 
obtain or increase their electricity access. Most 
businesses used diesel-based electricity for more 
power-intensive appliances (such as for refrig-
erators and audio systems) and solar for small-
er appliances (such as for lighting and phone 
charging) [66]. A breakdown of power sources 
used by businesses with electricity access is 
shown in Figure 9 and the electricity services 
used are shown in Figure 10.

Energy access  
for livelihoods and 
productive uses
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FIGURE 9                                                                                                                                      

Power sources used by businesses with electricity access [66].

FIGURE 10                                                                                                                                      

Numbers of businesses with electricity access which use electricity for given services [21].
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Electricity 
 

• The survey found that the majority of businesses in Kakuma use electricity, 
primarily powered by diesel for more power-intensive operations and solar for small 
appliances only.  
- The survey found that 54% of respondents in the camps use electricity for their 

businesses, primarily for lighting but also for phone charging, cooling, and playing TV 
shows/movies.  

- Diesel-powered energy sources dominate the energy supply for businesses: 53% rely 
on a diesel mini-grid or an individual generator, often to power larger appliances such 
as refrigerators and audio systems; 43% use a small solar-powered system1 for lighting 
and/or phone charging; and 9% use more than one source of electricity, typically a 
solar-powered system for lighting, and other sources of electricity for larger appliances. 

  

  
1 Small solar-powered systems include solar home systems and component-based solar systems <300 Watt. 
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SHSs or component-based solar systems <300Watt. Figure 9 shows the electricity supply mix 
per source of power. 
 

 
 

Usage 
 
Businesses primarily use electricity for lighting (83%) and/or phone charging (31%), with 55% 
stating that this is their only current use for electricity. Businesses also use electricity for 
cooling (e.g., fresh produce and soda) (22%), playing TV shows/movies (16%), and/or barber 
services (6%). Regarding sources used to power various activities, 65% of solar-powered 
system owners only use these systems for lighting and/or phone charging. Barbershops 
almost exclusively use solar-powered systems to power their devices. Cooling is more power-
intensive and therefore almost solely powered by diesel mini-grids or generators (see Figure 
10).  

Figure 9. Electricity supply mix. 
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Figure 10. Usage of electricity per business with electricity access. 
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A recent assessment by SNV for the ESDS pro-
gramme created an inventory of the available 
appliances in Kakuma and Kalobeyei (see Fig-
ure 11). It found that there was a wide array of 
both on-grid and off-grid appliances for sale, al-
beit mostly in Kakuma sub-camps 1 and 3 and 
in Kakuma town, with only four vendors in Ka-
lobeyei. Off-grid appliances which can be pow-
ered by standalone systems are available as plug 
and pay kits (ranging from light bulbs and USB 
charging stations to televisions, fridges, fans, and 

radios) or through component-based systems 
that are tailored to consumers’ needs, for exam-
ple to power a refrigerator (see Figure 12), freez-
er, EPC, water pump, or maize mill [21]. Suppli-
ers noted that the main challenges they faced 
was competition from other vendors, defaulting 
customers, high costs for transporting stock from 
Nairobi to Kakuma, stock delivery delays, lack of 
local repair capacity or spare parts, and warranty 
issues.   ››

Energy access 
for livelihoods and 
productive uses

FIGURE 11                                                                                                                                      

Summary of appliances available in Kakuma and Kalobeyei and their PUE application [21].

Appliance type PUE application On-grid Off-grid 
(with solar)

Light bulbs Longer opening times

Mobile phone charging 
station 

Charge for a fee

Fridge/freezer Sell cold beverages/fresh produce

Audio system Complementary service/entertainment (in eatery, barber, cybercafé, bar)

Radio Complementary service (in eatery, barber, cybercafé)

TV Show movies/football matches for a fee + complementary service

Fans Complementary service (in eatery, barber, cybercafé)

Computer/laptop Use IT services for a fee

Printer Print for a fee

Photocopier Copy services for a fee

Hair clipper Hair dressing services

Hair dryer Hair dressing services

Sewing machine Tailor services

Blender Food preparation (eateries/catering)

Electric pressure cooker Food preparation (eateries/catering)

Water dispenser Sell water/Eateries/Catering

Public address system Rent for use/marketing tool

Water pump Irrigation for farming

Electric kettle Food preparation (eateries/catering) Yes

Key

• Available

• Expected Supply 

• None/Unknown 

	1
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»
«Being connected to 

solar power makes 
my business easier 
because electricity 
is available 
throughout the day. 
If I were connected 
to the standalone 
generator, I would 
only be able to work 
for limited hours and 
earn less income.
– Phone charging vendor in Kakuma
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For cooking businesses, the reliance on charcoal 
and firewood stoves is nearly universal, as found 
by SNV’s EnDev MBEA project and shown in Fig-
ure 13: 96% of businesses involved with cooking 
used basic charcoal or firewood stoves or three-
stone fires [66]. A majority (58%) of businesses 
expressed an interest in switching to other stove 
types such as improved charcoal stoves, LPG, or 
bioethanol stoves for health and stove capacity 
reasons [66]. However, they faced limiting factors 
such as unavailability and high costs of the alter-
native stoves. 

In interviews conducted by the READS pro-
gramme, business owners expressed the need to 
access financial services to expand their sourc-
es of livelihoods and to access efficient energy 

sources. Surveys have found that refugees want-
ing to own a business are also constrained by the 
high rental charges (16%), movement restrictions 
(13%), lack of space available for rent (12%), lack 
of support from camp administration (11%), and 
the time it takes to get a travel pass (10%) [73]. 

To address some of these challenges, the Inter-
national Finance Corporation set up the KKCF 
with the aim of overcoming the information gap 
and improving the regulatory environment for ref-
ugees and host communities in Turkana County  
[25]. To address the need for financial services 
for businesses, this initiative aims to improve 
access to funding and offer advisory services to 
facilitate a long-term sustainable business envi-
ronment for the camp.

Energy access 
for livelihoods and 
productive uses
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• Businesses that use diesel-powered systems incur high monthly costs, indicating 

both a willingness and an ability to pay for electricity.  
- Respondents indicated that their electricity expenditures either fall within the KSH500 

to KSH2,000 range (47%) or are more than KSH2,000 (47%) due to the high monthly 
fixed usage fees that diesel mini-grid operators charge in the camps, combined with 
the power intensity of large appliances. Most owners of solar-powered systems (79%) 
have paid off their systems and do not incur any costs.  
 

• Businesses want to use larger appliances and small solar-based devices for their 
operations. 
- Of the businesses that currently use electricity, 64% expressed interest in using 

additional (larger) appliances such as refrigerators (31%), TVs (20%), audio systems 
(14%), and fans (13%). Both the initial purchase price and operating costs are 
preventing businesses from investing in additional appliances.   

- Of the businesses that have no electricity access, 85% expressed interest in using 
electricity for their operations—in particular for lighting (45%)—as it would enable them 
to have longer opening hours and provide extra services such as phone charging and 
cooled produce. High electricity prices and a lack of information on available solutions 
were cited as the main barriers to using electricity. Flexible payment options, access 
to loans, and product demonstrations were mentioned as ways to overcome these 
barriers. 

 
Cooking 

• A reliance on firewood and charcoal is near-universal; an interest in alternative fuels 
exists, but the cost and availability of stoves and fuel are limiting factors.  
- The survey found that 96% of businesses involved in cooking reported to predominantly 

use (basic) wood and charcoal stoves, and Three-Stone Open Fires (TSOFs). Half of 
the businesses reported spending more than KSH1,000 per month on cooking fuel. A 
majority (58%) of the businesses expressed a desire to switch to other stove types 
such as improved charcoal stoves, bioethanol stoves, or Liquefied Petroleum Gas 
(LPGs). The main reasons for switching were improved health, stove capacity, and 
stove quality. The high initial costs of these stoves and the lack of availability were 
identified as key barriers to purchasing (new) stoves.  

 

Distribution of cookstove types used by businesses. 

Charcoal stove
54%Woodstove

21%

Three Stone 
Open Fire

19%

Bioethanol 
stove

2%

Other 
4%

Charcoal stove

Woodstove

Three Stone Open Fire

Bioethanol stove

Other

This system powers my refr igerator and 
provides electricity in the evenings. 
I  am currently content with i t ,  but i f  I 
am to expand my shop and have more 
appliances, I  wil l  need connection to a 
mini-grid.
– Shopkeeper in Kakuma 1
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FIGURE 12                                                                                                                                      

A battery-powered solar system used to power a refrigerator in a 
shop in Kakuma 1.

FIGURE 13                                                                                                                                      

Distribution of cookstove types used by businesses [66]. 
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There is a gender gap in business ownership 
and job opportunities in Kakuma. In the camp, 
23% of male respondents have a business or 
are self-employed, while only 7% of women re-
spondents are self-employed [11]. Furthermore, 
female entrepreneurs in Kakuma camp are less 
likely to register their business (22%) than men 
(49%). Women tend to work in activities that re-
quire lower starting capital and skills and also 
yield lower income, including care work, retail, 
hospitality and services such as baking or tailor-
ing [11]. Lower education levels for women trans-
late into lower rates of employment, business 
ownership, and access to finance. Insights from 
the READS interviews also confirmed that wom-
en were less likely to be involved in formal jobs 
and business ownership compared to men, who 
were mostly entrepreneurs. This disparity high-
lights the need for interventions that focus on em-

powerment and capacity-building to ensure that 
all genders gain equal opportunities. Examples 
of capacity building addressing this disparity in 
Kakuma include educational and vocational pro-
grammes for women dedicated to developing and 
fostering entrepreneurship skills and approach-
es, and training in computing and IT skills, such 
as coding. Some energy companies that are ac-
tive locally are pushing to hire equal numbers of 
female and male technicians and site managers. 
In order to do so, efforts must be made to train 
more women, as the negative bias towards wom-
en in typically male-dominated professions has 
resulted in unequal training opportunities. Wom-
en already working in these domains can play 
an important role in encouraging other women to 
pursue training and employment opportunities, 
thereby combatting these biases. ●

Energy, 
gender and 
livelihoods
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of businesses 
in Kakuma and 
Kalobeyei are owned 
by men. This gender 
gap highlights the 
need for targeted 
interventions 
that increase 
opportunities 
for female 
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AVAILABILITY BARRIERS

Many businesses do not have sufficient access 
to electricity. A SHS may not have the necessary 
capacity for power-intensive appliances, and the 
electricity provided by the network of informal die-
sel generators only provides a limited amount of 
power for certain hours a day. Private solar mini-
grid operators currently only reach businesses in 
certain areas and struggle to meet the high de-
mand. While there are plans to further expand the 
connections to these systems, these are subject 
to acquiring sufficient funding to overcome high 
initial costs and navigating the long and complex 
regulatory processes for new sites, which also 
inhibits new entrants to the market. Underlying 
these issues, land acquisition remains a chal-
lenge both for the location of the mini-grid site 
(which could potentially be outside of the main 
population centres) and the distribution network 
to bring the power to the communities (which 
would inherently need to permeate them). Iden-
tifying and training staff to operate and maintain 
the systems can also pose a challenge. In ad-
dition, even for businesses with reliable access 
to energy, acquiring electric appliances for pro-
ductive uses is often challenging as they are not 
always available in local markets and come with 
high upfront costs. 

The planned expansion of the existing mini-grids 
through the OkRene energy partnership offers 
an important opportunity to significantly increase 
access to electricity for businesses. In addition, 
streamlining mini-grid approval processes would 
facilitate both new entrants to the market – or for-
malise existing ones – and increase the speed at 
which systems can be installed in displacement 
settings. SNV’s recent assessment on the avail-
ability and demand for PUE appliances shows 
that there is a relatively wide array of on- and 
off-grid appliances available and recommended 
showcasing them and supporting direct linkag-
es for entrepreneurs with vendors. It also rec-
ommended training vendors on how to provide 
support to customers on appliance maintenance 
and on how to provide high quality after-sales 
services [21].  

AFFORDABILITY BARRIERS

Most of the challenges for accessing energy for 
productive uses relate to high costs, with inter-
est in switching electricity source discouraged by 
high upfront expenses. Larger, higher-capacity 
SHS are too expensive for some businesses to 
afford, for example, and customers of informal 
electricity providers pay higher prices to cover 
increases in diesel costs. As these systems do 
not use electricity meters, customers are obliged 
to pay fixed rates regardless of their consump-
tion. Some clients of solar(-hybrid) mini-grids 
also struggle with the high tariffs that are charged 
by some operators. Mini-grids which have gone 
through the official regulatory processes have 
tariffs determined by financial modelling and set 
by the regulators; as of now, there are significant 
differences between the tariffs of the different 
systems. Even customers who have access to 
the Renewvia mini-grid with cheaper tariffs per-
ceive electricity to be more costly than it actually 
is, and believe that they will need to pay more 
than in reality, and so are hesitant to use electric 
appliances [21].

Power-intensive electric appliances like refriger-
ators can also be costly, both to purchase initially 
and operate due to high tariffs. Credit options are 
often limited, particularly for refugees with limited 
access to formal financial services due to a lack 
of collateral or credit history [21].  

Feasibility studies could support the development 
of systems that are closely designed around their 
potential customers. These could focus on the 
time and amount of electricity consumption, and 
adapt the generation and distribution equipment 
requirements around these needs, resulting in 
better-designed systems. Following this, in-
creased grant funding for mini-grid development 
projects will be necessary to overcome initial 
capital constraints and allow for affordable con-
nection fees and tariffs. This could also be used 
to investigate the potential for improved tariff sys-
tems: implementing time-of-use tariffs which are 
lower during the day, for example, could promote 
productive activities and electricity for livelihoods. 
Tariffs across different mini-grid sites should   ››
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be harmonised to not disadvantage customers in 
certain areas. 

On the demand side, while costs are usually cit-
ed as the main barrier for switching to a renew-
able power source or a cleaner cooking system, 
businesses are currently already spending a lot 
of money on diesel-based electricity and on bio-
mass fuels which indicates an ability to pay for 
improved solutions. Businesses should receive 
more information on the opportunities of appli-
ances through cost-value demonstrations and 
different types of payment models, and the use 
of electricity meters in demonstration activities 
could increase the understanding of actual ver-
sus perceived costs [21]. A business case should 
be developed for solar-powered appliances to as-
sess their return on investment and demonstrate 
their cost savings [66]. 

Tailored microfinance loans can support the ac-
quisition of appliances, which should also be 
accompanied by entrepreneurship and financial 
literacy training. Informal savings groups should 
also be supported and receive training on the 
benefits and opportunities of PUE so that they 
can promote the uptake of appliances by their 
members by providing appropriate lending ser-
vices [21]. 

ACCEPTABILITY BARRIERS 

Many businesses that currently do not use electric-
ity are interested in obtaining it for lighting purpos-
es and to power appliances, but they are not al-
ways well informed about available solutions [66]. 
Business operators may also lack familiarity and 
a good understanding of how to use electric ap-
pliances in an energy-efficient way. Cooking busi-
nesses may also not have experience with more 
energy efficient cooking solutions, preferring to 
cook with more familiar biomass stoves and fuels. 

Mini-grid operators, off-grid solar companies and 
clean cooking companies could expand their 
market through increased advertising of their 
products. This should account for the needs of 
different types of businesses, proprietors, and 
their customers. Hiring successful entrepreneurs 
as brand ambassadors could help to improve the 
acceptability and awareness of newer technolo-
gies, as well as promote their benefits. Entrepre-
neurship training can support the increased use 
of appliances and the offering of new business 
activities [21]. NGOs and governments also have 
a role to play in supporting product sensitisation 
campaigns to promote electricity connections and 
energy-efficient appliances, as well as improved 
cooking solutions. ●
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Low awareness of availability of solar-powered 
appliances and energy efficient cooking systems

Showcase existing solutions and link 
entrepreneurs to vendors 

Limited familiarity with appliances  
and lack of repair services  
and spare parts

Product sensitisation campaigns and trainings 
on PUE appliances  

Train vendors in after-sales services

Limited availability of mini-grid  
connections

Partnership of existing mini-grids and 
harmonisation of operations 

Streamlining mini-grid approval and 
development processes

High costs of upfront costs solar systems, solar-
powered appliances, and clean  
cooking systems

Flexible repayment mechanisms, instalment 
payments, tailored micro-loans 

Cost-value demonstrations using  
electricity meters  

Collaborate with and train  
informal savings groups
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Energy access 
for community 
facilities

There are around 60 social institutions in Kakuma 
town, Kakuma refugee camp and Kalobeyei In-
tegrated Settlement. These include schools (with 
between 250 to 5,500 pupils each), hospitals and 
clinics (40 to 180 patients), special service cen-
tres (6 to 200 users), and reception centres for 
new arrivals (2,000 people) [76]. Each of these 
facilities has different energy needs depending 
on the type of the institution and the services it 
provides and, whilst access to sustainable cook-
ing is still very limited, community facilities gener-
ally have better access to electricity than house-
holds or businesses [77]. 

Community facilities which have access to elec-
tricity are powered either by individual diesel 
generators, standalone solar systems, or are 
connected to a mini-grid. Some of these are 
self-funded, other systems have been provid-
ed by donor projects. Humanitarian organisa-
tions provide funding to some institutions, such 
as schools and clinics, for fuel to operate their 
generators [78]. Some social institutions are also 
connected to the Renewvia mini-grid.

Lutheran World Federation, which operates in 
Kakuma camp and Kalobeyei settlement, pro-
vided internal and street lighting to 24 schools in 
Kakuma and five sites in Kalobeyei through the 
use of decentralised stand-alone solar systems 
[26]. Additionally, six schools and clinics in Ka-
kuma camp were supported under Project Jua, 
funded by the OVO Foundation and implement-
ed by Energy 4 Impact, with the installation of 
800 Wp solar systems [79]. In 2018, the Moving 
Energy Initiative funded the installation of solar 
systems at two clinics in Kakuma Camp, run by 
the International Rescue Committee. Clinic 5 (3 
kWp) and Clinic 6 (36 kWp), and involved the ref-
ugee and host communities in the installation and 

maintenance of the solar systems [26]. In July 
2018, UNHCR solarised the main hospital in the 
Kalobeyei settlement with a 55 kWp solar hybrid 
system that was designed and installed by the 
private sector [25]. 

A midline assessment by GIZ found that schools 
that had electricity access experienced an in-
crease in enrolment compared to non-electrified 
schools and were able to offer evening classes. 
Electricity enabled the use of digital platforms like 
YouTube and established learning centres, and 
also allowed teachers to access online training. 
Access to the mini-grid has also allowed for new 
institutional cooking technologies, like EPCs, to 
be piloted in three schools. Similarly, health cen-
tres benefitted from electricity access by being 
able to introduce specialised healthcare by using 
laboratory, pharmacy, and refrigeration equipment 
and by implementing digital record-keeping [69]. 

Improving public lighting can increase the feel-
ing of safety of local residents. In 2016, the IKEA 
Foundation launched a project to install 350 solar 
street lights around public facilities in Kalobeyei 
settlement and 900 solar streetlights in the Ka-
kuma camp, including around the airstrip [25]. To 
reduce potential vandalism UNHCR worked with 
residents to promote community ownership, an 
approach which included training 60 refugees to 
maintain the solar equipment. The Turkana Coun-
ty Government, meanwhile, has a goal to install 
solar streetlights in 20 towns, as well as solar 
systems in 450 public institutions [26]. Students 
reported feeling safer walking to school early in 
the morning or home in the evening, whilst busi-
nesses reported being able to operate for longer 
hours. There were also reports of decreased inci-
dences of theft and scorpion bites as further ben-
efits of public lighting [69].   ››
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Community facilities like cyber cafes, ICT cen-
tres, and learning hubs require power for their 
equipment. Swisscontact and SAVIC launched 
a solar-powered ICT centre that provides skills 
training, commercial services such as photocopy-
ing and phone charging, and opportunities for lo-
cal schools. Additionally Okapi Green Energy, a 
refugee-owned energy enterprise, has registered 
the solar-powered Nuru Access ICT Centre to 
provide ICT services in Kakuma [11]. Nuru offers 
internet access, virtual meeting tools, printing, 
and photocopying, among others, and has be-
come a hub of connectivity [80].

Most schools rely primarily on firewood and char-
coal for cooking and use multipurpose institu-
tional stoves, as shown in Figure 14. Firewood 
donations from UNHCR to social institutions 
amounted to 63 metric tonnes per month on av-
erage in 2022. To address this, the SNV EnDev 
MBEA II Project is promoting market-based ac-
cess to clean cooking and solar power in social 
institutions. In partnership with MECS, SNV has 
conducted an assessment of the feasibility on 
cooking with EPCs in four institutions which ei-
ther have their own solar system or are connect-
ed to the Renewvia mini-grid. This includes the 
Angelina Jolie School in Kakuma (see Figure 15), 

and some of the users of these EPCs were in-
terviewed as part of the READS research. Some 
respondents were very positive about the EPCs, 
particularly because they cooked food faster, and 
expressed their interest in switching to this tech-
nology. Others said they preferred familiar cook-
ing methods, voicing concerns about the safety of 
cooking with electricity and expressed that they 
were worried about electric shocks. They said 
they would require more training to use the EPCs 
as it was an unfamiliar technology for them. 

Further insights from the fieldwork were that 
hospitals in Kakuma use both solar power and 
generators as a backup because electricity de-
mands are high and critical, such as for medical 
equipment and storing patient records. A nurse 
explained that solar is used during certain hours, 
usually from 9.00 to 22.00, whilst generators are 
used late at night and during emergencies. For 
institutions without generators, however, opera-
tions are more limited, for example in boarding 
schools which use solar to provide lighting for 
studying at night.

FIGURE 15                                                                                                                                      

An EPC piloted at the Angelina Jolie School.

Energy access 
for community 
facilities
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FIGURE 14                                                                                                                                      

Institutional cookstoves used at the Angelina Jolie School.
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Barriers to 
energy for 
community 
facilities

AVAILABILITY BARRIERS

Many schools, clinics and other community facili-
ties have access to relatively reliable power from 
diesel generators, a connection to a mini-grid, or 
standalone solar systems. Those with the latter 
only, however, face challenges with power being 
available during the daytime or for short periods 
in the evenings which limits activities such as 
studying after dark. READS workshop partici-
pants also shared that these availability challeng-
es can be compounded by maintenance issues. 
These could be exacerbated by an actual lack of 
skilled labour to fix issues, or the presumption of 
a lack by installers based outside of the camps 
who do not have local staff. Access to non-bio-
mass cooking solutions at institutional scales is 
rare and limited to pilot projects, owing to a lack 
of available technologies and suppliers.

Recent expansions of the Renewvia mini-grid 
throughout Kakuma offers new opportunities to 
increase connections for social institutions un-
der private-sector-led modalities. This is likely to 
increase both the availability and the long-term 
sustainability of electricity provision for facilities 
within the reach of the mini-grid. It also provides 
opportunities to scale up electric cooking projects 
to greater numbers of institutions. 

For those located far from reliable electricity con-
nections, more resources will be necessary to 
provide access to electricity and this may instead 
require more traditional grant-funded implemen-
tation models. For these solutions in particular, 
technical training of local staff and providing rec-
ognised qualifications would help to ensure their 
long-term effectiveness. 

AFFORDABILITY BARRIERS

Standalone electricity systems have high upfront 
costs, and even connecting to the grid or a mini-
grid system could come with an unaffordable 
connection fee. Whilst some social institutions 
might receive an income from users, for example 
school fees, or funding from the government or 
humanitarian agencies, their budgets are usually 
very limited and do not include spare funds for 
energy. Some facilities receive ongoing payments 
for fuel but READS workshop participants shared 
that typical, donor-funded projects have limited 
initial budgets and often do not provide sufficient 
funds for long-term operations and maintenance 
(O&M), affecting the functionality of energy sys-
tems during and later in their lifetimes.

Budgeting for O&M costs from the outset of a 
project is essential to ensure the longevity of the 
system. Diversifying funding streams could also 
play a key role in contributing to the sustainabil-
ity of the project. For example, community facil-
ities could explore income-generating activities 
as a side business to generate revenue to cover 
O&M costs, including selling cold drinks, offering 
phone charging services, or serving meals. 

ACCEPTABILITY BARRIERS

In Kakuma, workshop participants highlighted is-
sues relating to acceptability and community per-
ceptions for public lighting in particular. These in-
cluded community members not being consulted 
on the locations of streetlights, the thinking that 
they belong to the donor rather than the commu-
nity, and cultural beliefs and resistance to change 
about the installation of lights at all. Each of 
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these diminishes community buy-in to energy 
projects for social institutions and makes long-
term success much harder. 

Community ownership will be critical in any mod-
el under which members are expected to contrib-
ute towards the upkeep of a system which pro-
vides a public good. To support this, local leaders 
can offer an opportunity to introduce and endorse 
the benefits of energy in public facilities to their 
respective communities. Additionally, there is the 
opportunity for greater consideration of who uses 
services from social institutions – with men re-
ported to typically access them more, and people 
with disabilities less – to be included in commu-
nity engagement plans to increase acceptability 
and ensure equitable access for all groups. ●
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Lack of skilled and qualified labour for 
the maintenance of electricity systems

Provide training and capacity building which  
leads to certified qualifications

Reliance on grants for upfront costs 
and limited funding for O&M

Connect to private mini-grids where available and 
diversify funding streams, such as through revenue 

generating activities as a side business

High costs of public lighting and 
reliance on grant funding, with low 
community engagement and buy-in 
for public lighting projects

Connect public lighting to existing  
electricity infrastructure  

Involve local leaders and engage community groups 
during project planning phases 

Form community-based maintenance cooperatives

Lack of institutional cooking 
technologies that do not  
use firewood 

Assess viability of institutional stoves that use other 
fuels than biomass such as EPCs, and support  

private sector to supply these technologies 
Invest in R&D for development of alternative 

institutional cooking technologies
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FIGURE 16                                                                                                                                      

An institutional EPC being piloted at a school.
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Far less work has been done to improve energy 
access in the Dadaab camps compared to in Ka-
kuma and Kalobeyei. Participants of the READS 
workshop shared that, while the Kakuma camp 
has many private actors and community-led ini-
tiatives working on energy access, these are 
much rarer in Dadaab. One of the main issues 
is the relative inaccessibility of Dadaab: the Lod-
war-Nadapal-Juba highway passes through Ka-
kuma and Kalobeyei, but the Dadaab camps are 
much more remote. This increases the difficulties 
of transporting people, raw materials, and goods, 
and weakens the linkages to suppliers and or-
ganisations working elsewhere in Kenya. 

As a result of this reduced attention and number 
of actors, the volume of research and available 
literature is also much smaller. Reports that have 
been published, however, agree that energy ac-
cess in Dadaab is low amongst both the refugee 
and host communities. A field study in 2016 found 
that 61% of refugee households, and 85% in host 
community, used dry-cell battery torches for light-
ing [81]. More affluent households, around 10%, 
have connections to diesel generators: some 
have their own, whilst others connect to their 
neighbours’ for a monthly fee, offering a busi-
ness opportunity for those who can afford to buy 
and operate them. Just 7% of households were 
found to use solar lanterns. A similar breakdown 
was found by a UNHCR study from 2014, which 
also found that an average household spent KES 
230 ($2.30 at the time) on dry cell batteries per 
month, and KES 885 ($8.90) across all electricity 
services, including phone charging [82].

Domestic access to clean cooking energy in 
Dadaab was even lower. The 2016 study found 
that 98% of sampled residents use firewood as 
their primary cooking fuel. Three quarters of 
households received donated cookstoves from 
NGOs working in the camps, whilst 11% of the 
households also had an additional secondary 
stove [81]. Amongst these secondary stoves, 
48% use charcoal. In 2014, social institutions re-
ported experiencing a scarcity of wood fuel owing 
to competition with households and the increas-
ing distance from which fuel was sourced [82]. 

Some initiatives have been implemented to try to 
improve energy access. As far back as 2011 the 
Household Energy Project, implemented by GIZ, 
highlighted the inadequate access to cooking 
energy in Dadaab [83]. To help reduce firewood 
consumption compared to three-stone fires GIZ 
promoted several alternative stoves, in partner-
ship with WFP and UNHCR, including:

	♦ The Save80 stove, so-called as it aims to re-
duce firewood consumption by 80%, which is 
made from stainless steel and is designed to 
provide high fuel efficiency cooking for several 
years, 

	♦ The Wonderbox, designed to retain the heat of 
food or water within it and made from durable 
materials, and

	♦ The Envirofit stove, which aims to reduce bio-
mass fuel use by up to 60% and cooking time 
by up to 50%. 

From 2010 UNHCR implemented a series of 
projects to increase sustainable energy access 
mainly through distribution models [84]. At the 
time of writing of their progress report in 2014, 
their projects had installed 913 streetlights in 
the camps and host community, distributed more 
than 33,000 solar lanterns and 41,000 stoves, or 
were expected to by the end of that year.

Despite these initiatives, increasing energy ac-
cess in the Dadaab camps has faced many chal-
lenges and much more work is needed. Most 
previous projects have been implemented under 
free distribution models, owing to the current lack 
of private sector involvement, but this does not 
need to be the case forever. UNHCR and the In-
ternational Labor Organization conducted a mar-
ket analysis for refugee livelihoods in Dadaab 
and, similar to the READS workshop participants, 
recommended strengthening linkages with actors 
outside of Dadaab to increase the private sector 
presence in the camp [85]. Whilst this will require 
a significant investment to reach the levels seen 
in Kakuma and Kalobeyei, and elsewhere in Ken-
ya, this will likely be necessary to improve sus-
tainable access to energy products and services 
in Dadaab. ●
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Most humanitarian organisations operating in 
Kakuma camp rely on diesel to power their offic-
es. The UNHCR and WFP compounds each rely 
on diesel generators, but UNHCR is in the pro-
cess of solarising its compound through a lease 
agreement with an independent power provider. 
Meanwhile Compound 1 and Compound 3, where 
most of the offices are located, are connected to 
the main KPLC grid – itself powered by a diesel 
power station – and have generators for backup 
during outages. Other humanitarian agencies op-
erating in the towns of Kakuma and Kalobeyei, 
such as Kenya Red Cross, LOKADO, World Vi-
sion and KKCF, also have both connections to 
the KPLC grid and backup generators.

Whilst diesel generation is prevalent for organ-
isations’ offices, renewable energy is becoming 
more commonly used for social institutions in Ka-
kuma. UNHCR has rolled out a solarisation pro-
gramme in Kakuma and Kalobeyei for hospitals, 
field posts, protection centres, schools, and re-

ception centres. Of the 22 boreholes in the Kaku-
ma and Kalobeyei, 18 have been transitioned to 
solar power; the remainder are at risk of washing 
away and so still rely on diesel. The Renewvia 
mini-grid, which mainly serves households and 
businesses, also provides power to 21 religious 
buildings, nine NGO offices, and three schools. 

Humanitarian agencies in Dadaab, meanwhile, 
rely on diesel generators for electricity but sev-
eral solar solutions have been piloted [84]. Solar 
panels were used to provide electricity for radio 
communications and internet connectivity as a 
backup to generators in the UNHCR offices, and 
a solar-powered compound perimeter fence light-
ing system was being operated by the Interna-
tional Rescue Committee in Hagadera hospital. 
Solar powered water chlorination systems and 
pumps have been adopted in the UNHCR com-
pounds, and the hot and windy weather in Dada-
ab offers high potential for other and more wide-
spread uses of solar energy. 

Barriers to operational electricity use
In Kakuma, humanitarian operations typically 
have reliable access to electricity and this is in-
creasingly being sourced from solar, rather than 
diesel, and under private-sector models as op-
posed to grant funding. As this transition contin-
ues, the long-term maintenance of solar systems 
will become more important to ensure continued 
usage and avoid reverting to using diesel gener-
ators as a backup. 

In Dadaab, meanwhile, increasing the usage of 
solar energy might require greater reliance on 
traditional donor-funded models until more pri-
vate options become available. The limited in-
house capacity of humanitarian and development 
organisations to design, install, and maintain re-

newable energy systems could present a barrier 
as it would result in an increased reliance on ex-
ternal parties, either NGOs or the private sector, 
to undertake these. In remote locations such as 
Dadaab this could result in additional challenges 
relating to the accessibility of the camps and ex-
pense of transporting equipment and personnel 
to them.

Kakuma offers a relatively strong enabling en-
vironment for further transitioning diesel usage 
to solar power: many operations have already 
swapped over, including under private-sector-led 
models. In the future O&M will become increas-
ingly important which presents an opportunity for 
the training and certification of refugees, host 

Energy access 
for operational 
and organisational 
purposes

O
P

P
O

R
T

U
N

IT
IE

S 

  ››

71READS 
KENYA

04 Energy needs in displacement settings



community members, and even humanitarian 
staff to ensure the longevity and uptime of the 
systems. 

The transition to solar appears more nascent in 
Dadaab, offering greater opportunities to offset 
diesel in favour of renewable energy. Introduc-
ing private sector companies which specialise 
in standalone systems or mini-grids to Dadaab 
could show them the market potential, and rep-
licating existing modalities from Kakuma could 
help this transition. This could potentially be 
accelerated by involving NGOs with specific ex-
perience in electricity system design to provide 
assessments, demand estimations, and introduc-
tions to the private sector and demonstrate the 
viability of the business case. ●
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Kakuma offers 
a relatively 
strong enabling 
environment for 
further transit ioning 
diesel usage to 
solar power. O&M 
services provide 
an opportunity 
for training and 
cert i f ication of 
refugees and 
host community 
members.

Existing solar systems will require increasing 
maintenance over time

Provide training and capacity building  
which leads to certified qualifications

Limited in-house capacity of organisations for 
designing, installing and operating  systems

Involve NGOs to support in energy 
assessments and business case development

Remoteness of Dadaab camps and perception 
of the private sector that they are too risky

Facilitate private sector introductions to 
Dadaab to demonstrate market potential and 
replicate contracting models used in Kakuma
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Most refugees in Kenya reside in Kakuma and 
Dadaab camps, but over 90,000 also live in urban 
areas. Nairobi in particular has a relatively large 
refugee population, with different areas having 
higher numbers of refugees from different coun-
tries including Eastleigh (predominantly those 
from Somalia, Ethiopia, and Eritrea), Kawang-
ware (South Sudan and DRC), and Umoja/Kay-
ole (Republic of the Congo, DRC, Burundi and 
Rwanda) [86]. As urban refugees live amongst 
host populations and are spread across larger 
areas, this can limit the amount of direct support 
they receive from humanitarian organisations, 
especially when they lack documentation.

Access to the national grid is relatively high in ur-
ban areas but many refugees also live alongside 
Kenyans in low-income areas and informal settle-
ments where grid connections are more sporad-
ic. Kenyans and urban refugees living in the same 
areas experience similar barriers, such high costs 
of electricity, as most residents have low incomes 
[87]. This is exacerbated by power companies 
expecting upfront fees before connections which 
inhibits households from gaining a connection. 
Efforts are underway to improve this: the Ken-
ya Slum Electrification Project, implemented by 

KPLC and the World Bank, has used communi-
ty-centric approaches to market the advantages 
of cheap, legal power in slum areas [88]. 

The provision of electricity in Nairobi is mainly 
through the national grid but the issues of power 
outages and unreliable electricity were shared 
by participants of the READS research who live 
in the city. Residents of wealthier areas of Nai-
robi mentioned that power outages were less 
frequent compared to the more rural and low-in-
come areas. 

Pre-paid meters are becoming increasingly pop-
ular and are used by 83% of households formally 
connected to the national grid [89]. Households 
interviewed as part of the READS research ex-
pressed interest in switching to the prepaid to-
kens system as it allows them to monitor their 
usage and adjust their consumption accordingly: 
customers purchase electricity tokens for their 
meters and screens allow customers to view their 
credit balance, as well as prompts to make pay-
ments. Before the installation, users are trained 
on how to operate the interface. Customers with 
this system felt that it was easy to use and af-
fordable, but shared concerns that it may not 

The power outages in Nairobi are mostly 
caused by network maintenances which 
are usually communicated in advance by 
KPLC. When I go back to my rural home, 
there is usually inconsistent electricity 
supply with multiple power outages. 

– Nairobi resident

Energy access 
in urban 
settings
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be accessible to households which cannot afford 
the upfront costs of purchasing a pre-paid meter. 
Users also shared that the alternative post-paid 
method is more costly, as the meter charges for 
reconnection fees as well as late payment pen-
alties and lacks flexibility regarding the payment 
amount. 

Similarly to the three quarters of Kenyan house-
holds [90], urban refugee households interviewed 
by the READS team rely on traditional cooking 
methods like using firewood and charcoal to 
cook. Most use charcoal stoves (jikos) for their 
daily cooking needs whilst some households 
that receive monthly remittances from relatives 
abroad use both LPG and charcoal stoves. Inter-
viewees shared that the main barrier to access 
cleaner cooking methods was the costs associ-

ated with purchasing them, as most households 
bought stoves through an upfront cash payment. 

Overall, refugees living in urban areas have simi-
lar levels of access to sustainable energy as their 
Kenyan neighbours. Grid connectivity is better 
in more affluent areas of cities compared to in-
formal settlements and slums and, in general, 
households rely on charcoal for cooking rather 
than cleaner sources such as LPG or electricity. 
Access to formal humanitarian support is more 
limited for urban refugees and increased sustain-
able energy access may be more likely to come 
from national government policymaking rather 
than traditional humanitarian sources. ●

Prepaying for electricity tokens is easy 
and affordable because I can pay any 
amount that I have and access power. 
Sometimes I pay KES 200 ($1.40), which 
lasts for up to a week or two depending 
on my use. When I lack money to pre-pay 
for electricity, I  stay without power until 
the next time I get money. This system is 
better because if I  was to use the post-
pay method, I would be charged more for 
late payment.
– Nairobi resident and pre-paid system customer 
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Sustainable energy in displacement settings in 
Kenya is delivered through a complex network 
of stakeholders, each with their own mandates, 
projects, and objectives. Some organisations op-
erate across the country or internationally, whilst 
others focus on issues in specific displacement 
settings. 

The stakeholders working in Kenya can be classi-
fied into broad categories:

	♦ Government agencies with mandates and 
responsibilities defined by the Government of 
Kenya.

	♦ Humanitarian and development organisa-
tions which typically address specific issues 
including UN agencies operating across the 
world, international NGOs with projects in 
Kenya, and local NGOs working across the 
country or in certain areas.

	♦ Community-led organisations which are 
directed and managed by members of the 
displaced or host communities, as well as ap-
pointed community representatives.

	♦ Private sector companies which offer energy 
products or services on a commercial basis.

	♦ Finance institutions which offer access to 
banking and other financial services to com-
munity members.

	♦ Other organisations with a focus on issues 
that are related to energy in displacement set-
tings.

This section provides a short summary of the 
most relevant organisations working in displace-
ment settings in Kenya, their work, and relevant 
partnerships. It also provides deep dives into 
some of the projects and organisations aiming 
to improve access to sustainable energy in Ken-
ya. The refugee response, and the organisations 
working within it, spans the entire country but 
most of the existing literature and projects fo-
cus on work in Kakuma and Kalobeyei in Turka-
na County. Similarly, the READS workshop was 
hosted in this area and so, aside from those op-
erating nationally, this section focuses mostly on 
stakeholders operating in Kakuma and Kalobeyei 
but those working elsewhere are included where 
possible. The directory of stakeholders included 
in this section intends to be extensive but not ex-
haustive. ●

A diverse range of stakeholders deliver 
sustainable energy in displacement 
contexts in Kenya.
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The refugee response in Kenya is managed by the 
GoK’s Department of Refugee Services (DRS), 
which oversees services such as registration and 
management, and UNHCR, which manages the 
refugee camps and villages and runs projects 
focused on livelihoods, agriculture, and educa-
tion. These organisations are supported by im-
plementing partners such as Norwegian Refugee 
Council, which is responsible for water, sanitation 
and hygiene, and the International Rescue Com-
mittee, which is responsible for healthcare [26]. 
National, county, and sub-county government 
organisations oversee their specific mandates 
in displacement settings, such as environmental 
protection, whilst humanitarian and development 
organisations run interventions across a range of 
focus areas, including energy. 

Refugee and community groups advocate for the 
energy needs of community members, and sev-
eral refugee-led companies and organisations 
work in the domain of energy provision. Local 
cookstove manufacturers operate and sell their 
products in the camp, as well as both local and 
international companies providing off-grid solar 
products, SHS, and connections to solar or diesel 
mini-grids. Many of these work in partnership with 
NGOs which provide training and market devel-
opment assistance, such as under SNV’s EnDev 
MBEA project, and the recent expansion of Re-
newvia’s solar mini-grid supported by KKCF has 
provided the opportunity for thousands of new 
customers to access electricity. ●
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NATIONWIDE

OTHER 
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& DEVELOPMENT 
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Humanitarian & devel-
opment organisations

NATIONWIDE

SUNKEN  
LIMITED 

Clean cooking

TURKANA

USAFI GREEN 
ENERGY

Clean cooking

TURKANA

RENEWVIA 
ENERGY

Mini-grid operator

NATIONWIDE

SOLARIA

Cookstoves and 
solar products

TURKANA

BBOXX

Solar products

NATIONWIDE

SUN KING

Solar products

NATIONWIDE

GREEN 
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VENTURES LTD.

Standalone solar

NATIONWIDE
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NATIONWIDE
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NATIONWIDE
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NATIONWIDE
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Digital services 
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TURKANA
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TURKANA
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PRODUCTIONS

Non-profit 
organisation

TURKANA
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(KKCF)

Funding programme

TURKANA
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NATIONWIDE

FAO

UN agency

NATIONWIDE
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NATIONWIDE
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OF REFUGEE 

SERVICES

Government 
department

NATIONWIDE
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DEPARTMENT OF REFUGEE SERVICES
Government department

N
A

T
IO

N
W

ID
E

The Government of Kenya’s Department of Refugee Services (DRS) is responsible for the coordination 
of humanitarian assistance programmes for refugees and host communities, managing camps, promoting 
durable solutions, and other key services in displacement settings. Although DRS does not implement 
energy-specific programmes, it is involved in the coordination and management of many projects that take 
place in Kakuma, Kalobeyei and Dadaab.

TURKANA COUNTY GOVERNMENT & GARISSA COUNTY GOVERNMENT
County government

TU
R

K
A

N
A

 &
 G

A
R

IS
SA
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O

U
N

TI
ES

The County Governments of both Turkana and Garissa are responsible for the devolved administration 
of 14 critical functions including planning and development, environmental conservation, agriculture, and 
community participation. County governments are also mandated to further decentralise to the Sub-County 
level for more a direct provision of services, making both levels of government relevant to implementation in 
displacement settings.

NATIONAL ENVIRONMENT MANAGEMENT AUTHORITY (NEMA)
Government agency 

N
A

T
IO

N
W

ID
E

NEMA has offices throughout Kenya to fulfil its mandate for environmental protection, management, and 
utilisation. It promotes environmental considerations into national policies and monitors activities to assess 
and prevent environmental degradation - relevant for clean cooking projects with fuelwood components. 
Projects are required to submit environmental impact assessments to NEMA; in Kakuma these have 
included those for water and sanitation treatment facilities.

OTHER GOVERNMENT STAKEHOLDERS
Government

N
A

T
IO

N
W

ID
E

Other government stakeholders include Kenya Power (KPLC, electricity generation planning, and owner 
and operator of most electricity transmission and distribution infrastructure), the Energy and Petroleum 
Regulatory Authority (EPRA, the regulatory body for electricity and energy), KETRACO (government-
owned company for high-voltage electricity transmission) and the Renewable Electrification and 
Renewable Energy Corporation (REREC).
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UNHCR
UN agency

N
A
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W
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UNHCR provides protection and assistance for displaced people throughout Kenya, including the delivery 
of critical services such as for water, sanitation, health, shelter, and nutrition. UNHCR aims to promote 
peaceful coexistence between refugees and host communities in Kakuma, Dadaab, and in urban settings. 
It works with government agencies such as DRS, as well as implementing and operational partners of all 
kinds, and plays a central coordinating role for the KISEDP and GISEDP (see below). UNHCR has projects 
working on the immediate supply of cooking energy for refugee communities, as well as solarisation projects 
for institutions and community facilities, and plays a supporting role in many other projects.

FAO
UN agency

N
A

T
IO

N
W

ID
E

The Food and Agriculture Organization of the United Nations (FAO) works with the Government of 
Kenya to improve food security nationwide. In Kalobeyei, FAO has used solar energy to power water 
points for horticultural farms, and has also distributed stoves to 5,000 households in the settlement. The 
organisation has a project on briquette production in collaboration with Usafi Green Energy, LOKADO and 
UNHCR.

SNV
Development organisation

T
U

R
K

A
N

A
Working in Kenya since 1967, SNV aims to transform the agri-food, energy, and water systems to enable 
sustainable and more equitable lives for all. In Kakuma and Kalobeyei, the EnDev Market Based Energy 
Access Programme promotes private-sector delivery of cooking and solar solutions for households, 
entrepreneurs, and social institutions through providing technical assistance and activity-based financial 
facilitation to the private sector to enter the market, develop distribution channels and raise awareness 
for their products and services among the host and refugee communities. Under the Energy Solutions in 
Displacement Settings (ESDS) project, implemented by GIZ, SNV provided raised awareness and provided 
training on productive uses of electricity to increase electricity consumption from the Renewvia mini-grids 
in Kalobeyei. The PEPCI-K project, implemented in 2022 with CLASP and in close collaboration with 
Renewvia and Solaria, piloted the use of EPCs in Kakuma and Kalobeyei. SNV co-manages RBF and debt 
facilities for solar and clean cooking companies in the World Bank-financed KOSAP project.
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GIZ
Development organisation

N
A

T
IO

N
W

ID
EThe German development agency GIZ aims to shape a future worth living around the world and to provide 

tailor-made, cost-efficient and effective services for sustainable development. Under the ESDS Project, and 
in partnership with the Ministry of Energy and Petroleum, Turkana County Government and UNHCR, 
it promotes the provision of sustainable energy services through market-based approaches, for example 
through technical assistance towards private sector development and the expansion of solar mini-grids in 
Kalobeyei. As part of its COVID-19 response, the project connected schools and health centres to the mini-
grid, as well as a WFP horticultural farm. ESDS also supported UNHCR to solarise its infrastructure and has 
collaborated with SNV to promote market-based access to energy for livelihoods and clean cooking. On a 
policy level, the ESDS project has partnered with the Turkana County Government to develop the Turkana 
County Energy Sector Policy and Plan. 

RRDO
Humanitarian and development organisation

G
A

R
IS

S
AFounded in 2008, the Relief, Reconstruction and Development Organization (RRDO) works to respond 

effectively to local humanitarian challenges and contribute to development. Operating across several 
sectors, its environment, natural resources management, and energy access programme aims to both 
protect the environment and provide sustainable energy to displacement affected communities. Working 
with UNHCR, one project in 2022 saw RRDO train 10 participants on the construction of Haines1 solar 
cookers, whilst another involved the distribution of around 23,000 improved cookstoves and solar lanterns to 
people living in camps in Garissa. Other projects have included the procurement and distribution of various 
fuels and stoves (firewood, ethanol, LPG) to refugee and host communities, briquette production, the 
installation of solar streetlights, and establishing tree nurseries and green belts.

LOKADO
Local NGO

T
U

R
K

A
N

A

The NGO Lotus Kenya Action for Development Organisation (LOKADO) works on environmental 
protection and access to energy in Kakuma, Kalobeyei, and Turkana County. LOKADO is contracted by 
UNHCR to manage the supply chain for firewood in Kakuma, tendering the supply to the host community. 
The NGO also worked with local communities to establish green belts to protect the local environment 
around Kakuma, manages tree nurseries, and provides seedlings to households for planting. Other projects 
have focused on clean cooking using hybrid or multipurpose improved cookstoves, and briquette making. 
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AVSI FOUNDATION
International NGO

N
A

T
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N
W

ID
EFounded in 1972, the AVSI Foundation is an international NGO which supports a range of humanitarian 

and development objectives worldwide. Amongst its work in Sub-Saharan Africa, AVSI supports improving 
access to clean energy through projects in Kenya, Uganda, DRC, Rwanda, and other countries. These 
include the promotion of renewable energy technologies like off-grid mini-grids and solar home systems 
for rural communities, as well as biodigesters for farmers and households. AVSI also facilitates the 
development of the renewable energy value chains through market studies, access to finance, and access 
to electric appliances. It also uses a market-based approach for clean cooking involving awareness raising, 
behavioural change campaigns conception and implementation, market studies and assessment, and 
advocacy. AVSI also promotes PUE and energy efficient lighting and appliances. The AVSI Foundation 
works with households, schools and communities, with a particular focus on rural areas.

KAKUMA KALOBEYEI CHALLENGE FUND (KKCF)
Funding programme

T
U

R
K

A
N

A

The KKCF is an International Finance Corporation programme, implemented by the Africa Enterprise 
Challenge Fund. Its objective is to attract private and social enterprise companies to invest in Kakuma and 
Kalobeyei with the wider goal of expanding socio-economic opportunities to refugee and host communities 
in Turkana County. The programme is sector-agnostic but energy companies have featured prominently 
in their investments – these include Green Innovation Ventures (rooftop solar), Rafode (solar products 
and improved stoves), Renewvia (solar mini-grids), Sunken (improved stoves), and Usafi Green Energy 
(improved stoves and briquettes).

OTHER HUMANITARIAN AND DEVELOPMENT ORGANISATIONS
Humanitarian and development organisations

N
A

T
IO

N
W

ID
E

Other humanitarian and development organisations working on issues aligned with energy and the 
environment include StepUp.One (digital skills and marketing training and opportunities; Kakuma and 
Dadaab), Farm Africa (supporting agricultural productivity; nationwide), as well as numerous faith-based 
organisations.
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DEPARTMENT OF REFUGEE SERVICES COMMUNITY LEADERSHIP
Community-led organisation

 T
U
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K
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N
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The Department of Refugee Services Community Leadership provides a link between DRS and 
displacement-affected communities. Offering support for coordination and referrals, including for energy 
projects, the DRS Community Leadership helps by providing a bridge to help with oversight, community 
engagement, and peacebuilding.

OKAPI GREEN ENERGY
Mini-grid operator

T
U

R
K

A
N

A

The refugee-owned company Okapi Green Energy was established in 2018 to bring electricity to residents 
of Kakuma Refugee Camp. Its 20 kWp solar mini-grid system, commissioned in 2022 and funded by the US 
African Development Foundation, connected 200 households and businesses in Kakuma 3. The company 
focuses on providing power to support productive livelihoods and improve quality of life in the camp, and 
employs 10 staff. In 2023, Okapi and Renewvia partnered on a joint venture, OkRene Energy, to provide 
mini-grid connections to 15,000 people living in Kakuma III.

YELELE
Mini-grid operator

T
U

R
K

A
N

A
A 7 kWp solar mini-grid is operated in Kalobeyei Village 3 by Yelele Limited, a host-community-owned and 
refugee-managed company. The mini-grid supplies power to around 20 households and 30 businesses. 
Recently Yelele has partnered with Renewvia to scale up operations in the area.

DIESEL GENERATOR OPERATORS
Mini-grid operators

T
U

R
K

A
N

A

Informal diesel generator operators provide power to households and businesses – in 2019 around 30 
were estimated to be supplying residents in Kakuma Camp [25]. Typically power is provided for certain 
hours of the day and customers pay a monthly fee depending on the appliances they use. Some operators, 
such as IKRA Hotel (Kakuma 1) and Baraka Stima (Kakuma 3), supply several hundred customers. 
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KAKUMA VENTURES
Community-led organisation

T
U

R
K

A
N
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Kakuma Ventures provides internet connectivity services in Kakuma camp and Kalobeyei settlement 
through a network of entrepreneurs. Entrepreneurs receive a solar home system and Wi-Fi equipment on 
credit from Kakuma Ventures to offer subscription-based internet access in their local area. Payments 
from their customers are used to finance the equipment, as well as provide income for the operator. The 
organisation has launched a digital listing platform which allows local businesses to advertise and sell their 
products online, and has provided technical skills training to more than 60 young people. In 2022, Kakuma 
Ventures won the Ashden Award 2022 in the Energising Refugee Livelihoods category.

FRADI
Community-led organisation

T
U

R
K

A
N

A

Established in 2019, Fraternity for Development Integrated (FRADI) is a refugee-led waste management 
and plastic recycling organisation working across Kakuma and Kalobeyei. FRADI generates income 
from processing plastics and selling recycled items, generating an income for its network of around 500 
members, mostly refugee women. At present the organisation sells semi-processed material to recyclers 
elsewhere in Kenya, owing to a lack of machinery and electricity for on-site processing which could increase 
the value of this product. As of 2022, FRADI had also planted more than 9,000 trees to combat soil erosion 
[91]. 

FAULU PRODUCTIONS
Community-led organisation
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U

R
K

A
N

A

Faulu Productions is a non-profit refugee-founded organisation operating in Kakuma. In collaboration with 
LOKADO, it has planted 20,000 trees in Turkana West Subcounty to combat deforestation and has other 
projects focusing on education, livelihoods, and community empowerment for vulnerable youths, women 
and girls, and community groups. 
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SUNKEN LIMITED
Clean cooking

T
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Sunken produces energy-saving cookstoves for low-income households in both the refugee and host 
communities. Sunken has a stove production facility in Kakuma, which was initially set up by SNV as 
part of the EnDev MBEA I project, providing job opportunities and skills development for displaced and 
host communities on stove production, partnering with various organisations including UNHCR and SNV. 
Operating in Kakuma since 2018, Sunken also has agriculture and irrigation projects elsewhere in Kenya.

USAFI GREEN ENERGY
Clean cooking
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Clean cooking company Usafi Green Energy provides improved cookstoves, both for domestic and 
institutional applications, and briquettes for sale in Kakuma, Kalobeyei, and Turkana West Constituency. 
With production beginning in 2020, Usafi has sold over 17,000 cookstoves and partnered with SNV, 
UNHCR, FAO, NRC and the Turkana County Government. The company received funding from KKCF 
to scale up its cookstove and briquette production facilities to meet the high demand in the area. In 2022, 
Usafi Green Energy employed 17 people from the refugee and host communities, produced around 300 
stoves per week, and manages a network of 70 local vendors.

RENEWVIA ENERGY
Mini-grid operator
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US-based Renewvia Energy is one of the largest builders and operators of standalone mini-grids in Africa. 
In 2019 the company commissioned a solar mini-grid in Kalobeyei Town, currently providing power to more 
than 120 customers. It also commissioned another mini-grid, serving Village 1 in Kalobeyei Settlement, 
which served around 500 households – in 2022, the capacity was increased tenfold and now serves nearly 
2500 customers. In 2023, Renewvia and Okapi Green Energy partnered on a joint venture, OkRene 
Energy, to provide mini-grid connections to 15,000 people living in Kakuma III. The company has also 
partnered with Yelele to provide power in Kalobeyei Integrated Settlement. The company also has seven 
other mini-grids in Turkana and others elsewhere in Kenya.

SOLARIA
Cookstoves and solar products

T
U

R
K

A
N

A

The Kenyan company Solaria sell solar lighting products and clean cookstoves across eight counties 
in northern Kenya, including Turkana. Serving refugee and host community customers in Kakuma and 
Kalobeyei, the company partnered with SNV on the MBEA Project and on the PEPCI-K pilot project. 
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BBOXX
Solar home systems
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In February 2018, supported by the Moving Energy Initiative, Bboxx established a local outlet in Kakuma 
town to offer sales, distribution, and technical support to customers in the area. The company supplies solar 
home systems to refugee and host community customers across Kakuma, Kalobeyei and Turkana County. 
Bboxx offers solar home systems for lighting and phone charging (KES 1500-3000 down payment and KES 
40-65 per day) and additional appliances such as televisions (KES 5500-7500 and KES 115-130 per day) or 
refrigerators. Headquartered in the UK, Bboxx provides solar home systems around Africa and the world. 

SUN KING
Solar products
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Sun King offer a variety of solar products from small solar lanterns (upfront costs of KES 1000-6000) to 
solar home systems and inverters. Sun King has a shop in Kakuma town and, in 2020, had a network of 
around 40 last-mile entrepreneurs selling its products in the camp. The company offers products for sale or 
on monthly payment plans, and has offices across Africa and India.

GREEN INNOVATION VENTURES LTD.
Standalone solar
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A
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W
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Incorporated in 2018, Green Innovation Ventures has installed rooftop solar systems, water pumps, 
irrigation systems for around 10,000 customers across Kenya. It began operations in Kakuma in 2020 
supported by the EnDev MBEA II project with SNV, providing solar home systems to businesses and 
schools. After needing to step back from the area owing to large capital outlays, KKCF supported its re-
expansion to new clients in Kakuma, Kalobeyei and the surrounding host communities. The company aims 
to deliver clean energy for productive uses to at least 200 businesses by 2025.

Stakeholder 
directory

PRIVATE SECTOR

86READS 
KENYA

05 Present energy solutions in displacement settings

https://www.bboxx.com/countries/kenya/
https://sunking.com/
https://www.greeninnovationventures.com/


EQUITY BANK
Bank
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A
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Kakuma town has a branch of Equity Bank which provides banking access to refugees as part of an 
agreement with UNHCR. It provides services to both refugee and host community customers including its 
“EcoMoto” loan programme [24], launched in Kenya in 2014, to provide financing for improved cookstoves 
and solar products through selected suppliers. As of 2018, Equity Bank had 20,000 customers resident in 
Kakuma Camp and 40,000 customers in the host community. 

KCB
Bank
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A
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Kenya Commercial Bank (KCB) provides bank accounts for residents of Kakuma camp which are used for 
receiving cash-based interventions, in lieu of direct assistance, in partnership with UNHCR. Residents can 
withdraw cash from KCB agents in the camp with the first transaction free of charge. 

INKOMOKO
Microfinance institution
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Inkomoko provides business advisory support and access to finance for entrepreneurs across Africa. 
Operating in Kenya since 2019, the organisation supports over 4,000 refugees and host community 
members in Kakuma, Kalobeyei and Turkana, and a further 2,000 in Dadaab and Garissa. Inkomoko is 
supported by partners including KKCF, DRS, and UNHCR Kenya.

RAFODE
Microfinance institution
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Rafode offers microfinance products across Kenya, including in a recent expansion to Turkana supported 
by KKCF. One of its products, a Green Energy Loan, helps clients access renewable energy products in 
partnership with selected suppliers, including Sun King.
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KIEEE CENTRE
E-Waste Recycling
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The KIEEE Centre provides disposal and recycling services for solar panels, dry cell batteries and other 
electronic equipment in Turkana County. In Nairobi, the organisation works with the WEEE Centre and 
battery producer Aceleron Kenya to provide second-life batteries for off-grid communities.

WEEE CENTRE
E-Waste Recycling
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The Waste Electrical and Electronic Equipment (WEEE) Centre collects, dismantles and recycles 
e-waste in Kakuma and Kalobeyei. Since 2012 it has processed an estimated 10,000 tonnes of e-waste 
across its eight collection centres around Kenya. Motivated to work in Kakuma by the growing amount of 
solar and ICT products being used, and the opportunity to provide decent incomes for residents, the WEEE 
Centre received funding from KKCF to train agents on e-waste collection, management and repairs, as well 
as run public awareness campaigns.

KISEDP AND GISEDP STEERING COMMITTEES AND SECRETARIATS
Coordination group
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The Kalobeyei Integrated Socio-Economic Development Programme (KISEDP) was established 
in 2015, and its equivalent in Garissa (GISEDP) launched in 2021, with the aim to create an enabling 
environment for inclusive service delivery, strengthened local capacities, improved legal frameworks, and 
increased investment and job creation. Implementation is led by the County Government and UNHCR, 
with the KISEDP and GISEDP providing a settlement approach to promote self-reliance for refugees and 
host communities in line with the former’s County Integrated Development Plans. Each programme has a 
Steering Committee (members include DRS, WFP, FAO, and NGO representatives) to provide oversight 
and guidance on policy matters, and a Secretariat (composed of UNHCR CRRF officers) to facilitate 
stakeholder communication.

RESEARCH INSTITUTIONS
Research
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Several research institutions have undertaken energy- and environment-related studies or projects in 
displacement settings in Kenya. These include Strathmore Energy Research Centre (SERC, sustainable 
energy), Kenya Forestry Research Institute (KEFRI, forestry and natural resources), the Center 
for International Forestry Research (CIFOR, forestry and environmental management), and Kenya 
Industrial Research and Development Institute (KIRDI, engineering for industrial development). 
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Renewvia’s solar mini-grids in Kalobeyei
Two solar mini-grids – one in Kalobeyei Integrat-
ed Settlement, one in Kalobeyei town – supply 
power to both displaced and host communities. 
Established in 2019 by US-based developer Re-
newvia Energy, these were the first licensed and 
regulated systems to provide affordable, reliable, 
and renewable electricity to people living in Ka-
lobeyei. 

Initial scoping and development began before 
Renewvia entered the region. GIZ first identified 
the opportunity and undertook extensive feasibil-
ity studies in the area to understand the poten-
tial for solar mini-grids. It followed this through 
to gain the approval of the government for two 
systems: one each to serve the displaced and 
host communities, providing fair access. Follow-
ing a competitive tender process, Renewvia was 
awarded the project to develop the sites. 

Both systems provide basic electricity services 
for households such as lighting, phone charging 
and televisions, as well as electricity for business-
es. The mini-grid in Kalobeyei town, with 20 kWp 
of solar and 60 kWh of battery storage, serves 
around 120 customers in the local community 
including households, shops, schools, and reli-
gious buildings [92]. A larger system in Kalobeyei 
Integrated Settlement originally used 60 kWp of 
solar and 120 kWh of battery storage to serve 
around 500 customers, exceeding its original tar-
get. Both systems also have diesel generators to 
provide backup power. 

Establishing mini-grids in displacement settings 
involves a large and high-risk upfront capital ex-
pense. To overcome this Renewvia sought grant 
funding from donors: this was provided by UKAID 
and implemented through GIZ by offering RBF 
under its EnDev project to subsidise the tariffs to 

the same levels as the national utility21 [93]. For 
both systems, households are charged KES 20/
kWh and businesses pay KES 25/kWh, with initial 
connection fees of KES 50022. This is lower than 
other mini-grid developers, and lower than what 
Renewvia would typically charge (around KES 
1,000-2,000 or $7-14), to encourage large num-
ber of customer sign-ups early on. The expected 
payback period for the mini-grid was around five 
years. 

Setting up complex projects in remote environ-
ments always comes with issues. Despite GIZ 
obtaining the initial government approval for the 
systems, further regulatory processes, particu-
larly permitting, delayed implementation and Re-
newvia came under pressure to comply with the 
grant funding window. The tariff approval process 
by EPRA, which sets the limits of what Renewvia 
could charge its customers, was also challeng-
ing to navigate, with the approved tariff of other 
mini-grid operators in the same displacement set-
tings being considerably higher than Renewvia’s, 
which led to complaints by customers who were 
charged more. 

Compared to the regulatory processes, the en-
gineering aspects – shipping equipment to the 
sites, assembling electronics, installing hundreds 
of kilometres of cabling – were relatively straight-
forward and efficient. Considering Renewvia’s 
other sites, such as in remote areas or on islands, 
the relatively regular nature of the street layouts 
made implementing the distribution network eas-
ier. There were some technical challenges, how-
ever: battery failures and high escalation of 

21  An 82% subsidy was required to reduce the market 
price of the mini-grid electricity ($0.89/kWh) to that of the 
national grid ($0.16/kWh).
22  Around $0.15/kWh for households and $0.18/kWh for 
businesses, exclusive of VAT, and around $3.66 for the 
connection fee.
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demand, with around 50% more subscribers than 
initially expected, meant that the diesel gener-
ators were used regularly rather than as back-
up. The need to scale up became evident very  
quickly.

The system grew almost ten times larger in 2022: 
Renewvia was awarded funding from the KKCF23 
to expand the capacity of the mini-grid to 541 kWp 
and increase the number of connections [67]. 
The system now provides electricity to around 
2300 households, 350 businesses, 21 churches, 
nine NGOs, three schools, and a handful of other 
users. Despite representing only around 13% of 
connections, business users account for around 
two-thirds of electricity consumption. This growth 
has also offered new opportunities: a campaign 
implemented by SNV is sensitising households, 

23  The funding was composed of around 75% grant fund-
ing and 25% equity.

businesses and social institutions on income 
generation and productive uses of electricity us-
ing power from the Renewvia system [94]. 

Compared to the initial setup in 2019, the system 
expansion was much more straightforward as 
Renewvia was already familiar with the context 
and, crucially, had established good relationships 
with local leadership entities who could support 
with moving things forward such as the local gov-
ernment, GIZ and UNHCR. In addition, authori-
sations could be amended rather than beginning 
from scratch, there was no need for additional 
land acquisition, and environmental impact as-
sessments could build on previous submissions. 

Working with the communities was critical 
throughout. From working with community lead-
ers during the initial approval processes, to 
hiring equal numbers of refugee and host com-
munity members during construction, to the 

Compared to a lot of the other very 
remote areas where we work, a huge 
benefit of the refugee context is that you 
have highly skil led people coming from 
all different walks of l i fe. So it 's actually 
been much easier for us to find the 
technical skil ls necessary for our sites.
– Julie Greene, Managing Director, Renewvia Solar Africa

  ››
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site agents responsible for the operation of the 
systems and customer management, communi-
ty members have been closely involved with the 
Renewvia systems. Achieving gender balance 
among employees was also a key consideration 
for the company: efforts are made to recruit wom-
en as site agents by offering convenient daytime 
working hours, and many women were hired for 
manual jobs in the construction phase. Renewvia 
tries to hire site agents from diverse backgrounds 
to deal with the wide range of languages spoken 
by customers. With people from all walks of life 
resident in the camp, finding highly skilled local 
labour was easier than for some of Renewvia’s 
other sites, but challenges around customer iden-
tification and access to mobile money for pay-
ment made some elements of customer service 
more difficult. 

Now, Renewvia is exploring ways to bring solar 
to Kakuma camp. Renewvia has partnered with 
the local refugee-led company Okapi Green En-
ergy to form OkRene Energy, a joint venture to 
provide electricity in the camp [95]. OkRene has 
been granted an exclusive 20-year national pow-
er provision license to supply Kakuma III which 
will allow Okapi’s present operations – providing 
power to around 200 people – to scale up under 
the joint venture. Renewvia has also partnered 
with Yelele, another refugee-led mini-grid compa-
ny operating in Kalobeyei Integrated Settlement, 
to scale up their operations together. These 
collaborations offer the opportunity to leverage 
each partner’s strengths – such as project devel-
opment, knowledge of the local context, techni-
cal and financial expertise – to provide greater 
access to electricity in Kakuma. In June 2023, 
it was announced that Renewvia was awarded 
RBF of up to $4.2 million to increase the capacity 
of their system, to 2.4 MWp and 6 MWh of battery 
storage, and extend their network to serve up to 
19,000 customers around Kakuma [96].

One problem we face is setting up payments 
for power on our platform: often refugees 
don’t hold national IDs and so most don’t 
have M-PESA accounts. Some have accounts 
registered with other people’s names,  
which is not secure.
– Kennedy Odhiambo, Regulatory & Customer Manager, Renewvia

  ››
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Now we understand the intricacies of 
operations in displacement settings, 
we’re enthusiastic about the partnerships 
we’ve developed. We can leverage on 
the ground experience with technical and 
financial expertise in a combination that 
works well for everyone.
– Trey Jarrard, CEO Renewvia Energy
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Market Based Energy Access (MBEA) 
Project
SNV’s EnDev Market Based Energy Access 
(MBEA) Project aims to promote the uptake of 
clean cooking and solar solutions in Kakuma 
camp, Kalobeyei settlement, and the surrounding 
host communities using market-based approach-
es. In its first phase (2017-2019) the MBEA proj-
ect promoted the supply and distribution of these 
clean technologies through activities including 
[65]:

	♦ Recruiting private sector companies to create 
supply chains and set up operations in the 
area, including providing financing support to 
help their investments,

	♦ Running market activation events at which 
companies could demonstrate their products, 
developing marketing materials and cam-
paigns, and linking companies to local traders 
and “last mile entrepreneurs” (LMEs),

	♦ Conducting awareness-raising campaigns, 
particularly focusing on the disadvantages of 
traditional sources of energy (such as fire-
wood) and the benefits of investing in safer, 
sustainable alternatives, and

	♦ Establishing a stove production unit to in-
crease the supply of higher-quality, affordable, 
locally-produced stoves.

Beneficiary companies of MBEA I sold 2,556 so-
lar lanterns, 4,322 SHS, 2,005 industrially-pro-
duced stoves and 277 locally-manufactured 
stoves24. The project introduced bioethanol, bri-
quettes, and pellets to the camp, and 120 LMEs 
were trained to sell clean energy products. Man-
agement of the stove production unit was taken 
over by Sunken Limited in 2019. The project’s 
core recommendations included ensuring all 
stakeholders are committed to market-based 
models, complementing marketing activities with 
awareness raising and sensitisation, addressing 
access to finance and payment barriers, and de-
centralising maintenance to the local level to im-
prove customer service.  

Building on this work, MBEA II (2019-2023) aims 
to facilitate access to household lighting for poor 
communities, increase the adoption of stand-
alone solar and cookstoves for productive and in-
stitutional users, and facilitating access to credit 
for both suppliers and end-users [97, 98].

24  Sales for solar lanterns and SHS fell short of the 
project target, attributed to slow uptake and initial lack of 
product availability. Industrially-produced stoves exceeded 
the target, but locally-manufactured stoves again fell short 
owning to a late start-up of the production unit.

  ››
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«
»

The Behavioural 
Change Campaign [of 
MBEA II] makes great 
positive impact on 
our market network 
in Kakuma. Through 
the campaign our 
market base of clean 
cookstoves has 
already significantly 
increased based 
on the recent sales 
numbers. 
– Brian Oyenge, CEO of Usafi Green Energy 
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Kakuma Ventures
The refugee-led business Kakuma Ventures was 
founded to improve access to digital services in 
Kakuma camp and Kalobeyei through public Wi-
Fi networks. Under its business model, Kakuma 
Ventures first maps areas with high concentra-
tions of potential users before identifying a lo-
cal entrepreneur with whom to collaborate [99]. 
Kakuma Ventures installs a public Wi-Fi network 
(composed of an internet router and other nec-
essary accessories, powered by a solar system) 
under a partnership agreement with the entrepre-
neur who is responsible for overseeing and main-
taining the system. Customers access the inter-
net through a subscription model, with Kakuma 
Ventures receiving a 20% commission to finance 
the equipment. The entrepreneur, meanwhile, re-
ceives most of the revenue and also has access 
to the excess electricity generated by the sys-
tem for their own use. After the system financing 
has been paid off, the length of which depends 
on the revenue generated from the system, the 
entrepreneur gains ownership of the system. As 
of 2022, more than 1,400 people had gained ac-
cess to the internet through Kakuma Ventures’ 
systems [100]. 

Kakuma Ventures has also launched a digital list-
ing platform for businesses in the camp to adver-
tise and sell their products online – enabled by 
their improved access to the internet. It also of-
fers skills training courses for young people from 
the refugee and host communities on digital liter-
acy, e-commerce, and technical skills for main-
taining electrical and digital systems, reaching 60 
people by mid-2022 [101]. 

In 2022, Kakuma Ventures won the Ashden Award 
in the Energising Refugee Livelihoods category 
[101]. The organisation wants to scale to reach 
the huge need, targeting 10,000 households and 
1,000 businesses in Kakuma and Kalobeyei and 
aiming to expand operations to other displace-
ment settings and rural areas in Kenya [102]. ●

Kakuma Ventures is the pil lar of the 
digital ecosystem of the camp, supporting 
our graduates to take the next step.
– Honore Ebengo, non-profit organisation ADlYD2
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Effective long-term solutions cannot be imple-
mented in isolation. Close coordination among 
stakeholders and fostering learning between dif-
ferent organisations is essential to use resources 
as efficiently as possible and to scale up existing 
work. Designing potential energy interventions 
together – bringing together the experience and 
expertise of many different stakeholders – can 
help to identify the most impactful areas of pro-
gramming as well as the potential barriers and 
enablers that will affect its implementation. 

In support of this, the READS workshops featured 
a session in which groups of diverse participants 
came together to learn about each other’s work 
and co-design potential high-impact projects, 
building on the experience made with existing 
interventions. Each group focused on a different 
energy issue with the goal of outlining a viable 
project opportunity that would directly address 
some of the greatest challenges currently faced 
in displacement contexts in Kenya. 

By involving a range of stakeholders in the col-
laborative co-design process, and crucially refu-
gee and host community representatives who are 
integral to any project design, the project con-
cepts aim to address the barriers and gaps that 
the participants identified as the most pressing. 
They draw on approaches that have already been 
piloted that show potential to be either replicated 
in different settlements or scaled up.

Following these initial designs, and incorporating 
ideas from previous work in displacement set-
tings in Kenya and elsewhere, these ideas have 
been further developed into the project concepts 
presented in this section. These summaries pro-
vide an outline of the potential project including:

	♦ The proposed location and scale,

	♦ The project activities and potential implemen-
tation partners, 

	♦ Enablers and barriers which could affect its re-
alisation, and

	♦ How these projects link to previous work 
through replication and scaling.

The estimated costs of the projects are included 
as a guide and will vary significantly depending on 
their scale and complexity. The project concepts 
are designed to be a starting point to further devel-
op interventions, scope out potential partnerships, 
attract investment, and ultimately increase access 
to sustainable energy. ●

Important considerations 
for project design

There are huge differences between Kakuma and 
Dadaab refugee camps, between Kakuma camp 
and host town, between Kakuma camp and Ka-
lobeyei settlement, and within the refugee and host 
communities themselves in terms of income, levels 
of education, literacy, and other factors. Variations 
in the amount of existing infrastructure, levels of 
economic activity, distances to towns, culture, and 
local needs and priorities will determine what kinds 
of interventions would have the greatest effect in 
increasing access to sustainable energy in each lo-
cation. In all interventions, efforts must be made to 
address both the needs of host communities as well 
as refugees to not disadvantage one group and to 
promote social cohesion and peaceful coexistence.

A one-size-fits-all approach will not be able to ac-
count for these nuances. Before beginning any of 
these projects, further research and detailed as-
sessments at the local level will be necessary to 
better understand the specific and unique situations 
on the ground. Such assessments should also be 
independent, objective, and afforded appropriate 
time and resources to best develop long-term im-
plementation plans. These should be done with 
stakeholders which best understand their energy 
needs and are therefore best positioned to shape 
the proposed interventions.   ››
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The READS workshops featured a  
co-design session for stakeholders to 
develop viable, high-impact projects to 
increase access to sustainable energy  
for their specif ic area.

Many of the project concepts aim to use mar-
ket-systems to better integrate the private sector in 
the provision of sustainable energy in displacement 
contexts. For this to work in the long term, national 
or international companies should set up operations 
with supply chains to outlets in refugee camps and 
host communities – and be adequately supported 
in doing so, where required – to establish a perma-
nent presence which endures after external funding 

ends. Local companies in the camps, meanwhile, 
should be supported to conform with national and 
international product standards to ensure quality for 
customers. All companies and organisations which 
implement sustainable energy technologies should 
facilitate ongoing and independent evaluations to 
assess their benefits to the user in the field, not just 
under laboratory or ideal conditions, to monitor their 
continued usage and long-term benefits. ●
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Gender mainstreaming

Community involvement
Refugee and host communities should be involved from the outset when designing sustainable energy 
interventions as they understand best their own energy needs and priorities. Community members are 
particularly well-placed project partners owing to their networks and knowledge of the context, and so 
should have crucial roles in the design and implementation of interventions. Some potential opportunities 
to involve the community include:

	☑ Working with community groups and a range 
of leading figures to gather input on design of 
intervention plans, and to advocate for sus-
tainable solutions with other stakeholders and 
within their communities,

	☑ Consulting with different community segments 
during the design phase of interventions and 
for delivery model development, such as 
through focus group discussions, co-design 
workshops and community mapping interven-
tions, whilst coordinating with other organisa-
tions to minimise overlap and survey fatigue,

	☑ Hire community members as sales agents, com-
munity mobilisers and product ambassadors, 

	☑ Equitably target both refugee and host com-
munity members for employment and sales 
targets,

	☑ Providing training and capacity building for 
community members, such as on the instal-
lation or maintenance of energy technologies 
and customer services, 

	☑ Involving or creating cooperatives to oversee 
and manage community-wide or public proj-
ects and their locations, such as streetlights, 
and

	☑ Direct collaboration with humanitarian and de-
velopment actors, the private sector, and other 
organisations for project planning, manage-
ment, auditing and other key activities.

Sustainable energy interventions could have different implications for women and men. This can be ex-
acerbated when decision makers, typically men, are not the same gender as the primary users of energy 
technologies, for example typically women with regards to domestic responsibilities. Considering these 
differences and the effects they may have during both the design and implementation of energy projects 
can allow them to better meet the needs of all community members and promote gender equality. Gender 
mainstreaming will vary depending on individual contexts and communities but could be integrated into 
projects by:

	☑ Using single-gender focus groups during ini-
tial scoping phases to identify gender-specific 
concerns, for example around the locations of 
public lighting,

	☑ Targeting equal opportunities for training and 
employment for both women and men,

	☑ Increasing opportunities for training and em-
ployment for women in roles that are tradition-
ally seen as “men’s work”,

	☑ Identifying employment opportunities for wom-
en which are compatible with family, childcare 
or household responsibilities, for example 
near to their homes,

	☑ Schedule engagement events at convenient 
times of the day and/or provide stipends to 
avoid conflicting with childcare responsibilities 
and allowing mothers to participate,

	☑ Using awareness-raising campaigns for en-
ergy solutions that target men and women to 
promote interest in new technologies,

	☑ Offer cooking classes in schools to both boys 
and girls to raise awareness of clean cooking 
solutions and encourage both boys and girls to 
learn how to cook, and 

	☑ Highlight the needs of different household 
members during product sensitisation cam-
paigns and encourage joint decision-making.
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Inclusivity strategies

Achieving sustainable energy for all requires understanding and meeting the needs of every member of 
the community. In displacement contexts some people may have specific vulnerabilities or require dif-
ferent considerations to access sustainable energy, for example if they have a disability. Including these 
people in project design, and offering strategies for their inclusion during implementation, can mean that 
energy interventions meet their needs more effectively. Some inclusivity considerations could include:

	☑ Holding focus groups with people with specific 
vulnerabilities to ensure an intervention will be 
accessible to them and meet their needs, 

	☑ Include people with disabilities in trainings and 
employment opportunities whilst accommodat-
ing any specific needs,

	☑ Engaging with microfinance companies to de-
velop services which make upfront costs more 
accessible to low-income customers, such as 
for connections to mini-grids,

	☑ Use voucher systems for vulnerable custom-
ers to access technologies within a wider mar-
ket-based approach, such as for solar prod-
ucts or improved cooking solutions, and

	☑ Promote technologies, products and designs 
which accommodate users with specific vul-
nerabilities or disabilities.
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LOCATION

1/2

Project concepts

ACTIVITIES ENABLERS BARRIERS

BACKGROUND

Strong preferences 
or traditional reli-
ance on basic char-
coal stoves, wood 
stoves and three-
stone fires

Limited supply 
chain for raw materi-
als for stoves

Customer percep-
tions that manufac-
tured stoves could 
break after a few 
months and are not 
worth the invest-
ment

Limited private 
sector involvement 
in Dadaab and so 
would require extra 
support and market 
research

Several local cook-
stove producers al-
ready operate in Ka-
kuma, with demand 
currently outstripping 
supply

Economies of scale 
could reduce unit 
cost of stoves

Great need for more 
efficient biomass 
cooking solutions

High potential for 
impact for women 
and girls 

Build on previous ex-
amples of awareness 
raising and marketing

Customer prefer-
ence for multi- 
purpose stoves

Undertake a feasibility study and supply chain 
analysis to assess the viability of the local produc-
tion of cookstoves (Y1)

Scale up local improved cookstove production (Y1-2)

Work with community members to identify pre-
ferred stove types and involve them in design or 
adaptation of solution (Y1) 

Provide business training and grant support for 
local manufacturers (Y1-2)

Pilot the collection and use of the invasive spe-
cies Prosopis juliflora as firewood (Y1-2)

Assess and support the production of improved 
charcoal production (Y1-3)

Create jobs for the communities in manufacturing 
and for sales agents throughout the camps (Y1-3)

Roll out information-raising and public aware-
ness campaigns in local languages (Y1-Y3)

Invest in increasing the capacity of existing refu-
gee-led companies where possible (Y1-3)

Replicate project through implementation of pilot 
in Dadaab after feasibility study with option to 
scale up (Y2-3)

Access to clean cooking solutions is very low in displacement settings. There 
is a strong preference for and reliance on biomass cooking solutions. Local 
production of charcoal stoves by refugee-led companies has shown promise 
in Kakuma but, so far, demand far outweighs supply. The potential for scaling 

up the production of charcoal stoves manufactured by using locally available materials 
should be assessed and further promoted, and initiatives that have worked in Kakuma 
could potentially be replicated in Dadaab.

Kakuma,  
Kalobeyei,  
and Dadaab

IMPROVED CHARCOAL 

STOVE PRODUCTION
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2/2

FURTHER INFORMATION

SCALABILITY

Project concepts

Representatives of cookstove companies at the workshop highlighted the 
potential scalability of clean cooking solutions in the camps. Existing models 
for cookstove production have been demonstrated in Kakuma, creating skilled 
jobs in the process, but are too small to meet the needs of the camp and 

surrounding host communities. In Dadaab this private sector-led model is yet to be 
tried. Based on the existing work in Kakuma, scaling up the project could produce 
around 3,000 stoves per month – the same could be possible if replicated (from 
scratch) in Dadaab.

Moderate: Could be scaled up to different 
degrees in Kakuma, and could be initiated  
at a smaller scale in Dadaab.

Medium  
to large 
$500,000 to scale up 
existing production 
and support new 
manufacturers in Kakuma,  
$500,000 to establish in 
Dadaab

100,000 households across all contexts

Year 1: Supply chain analysis and 
feasibility study ($100,000)

Year 2: Begin or scale up production of 
stoves ($200,000)

Year 3: Continuation of activities and 
evaluation ($200,000)

PROJECT REACH, TIMELINE & BUDGET

REPLICATION & EXPANSION STAKEHOLDERS AND ROLES

Cookstove manufacturers to lead upscaling of production and pro-
duction sites, as well as training and job creation activities 

Humanitarian and development organisations to provide RBF and 
support market development and awareness raising

Government agencies to provide permits, access to land and  
regulation

Scales up local production ca-
pacity 

Replicates some existing work by 
UNHCR, LOKADO, and SNV

Replicates work from Kakuma in 
Dadaab

IMPROVED CHARCOAL 

STOVE PRODUCTION
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LOCATION

ACTIVITIES

1/2

BACKGROUND

BARRIERSENABLERS

Project concepts

Limited existing knowl-
edge and familiarity with 
electric cooking

User preferences for 
traditional cooking meth-
ods

Limited existing supply 
chains for EPCs

Reliant on connections 
to mini-grid

Relatively high ac-
cess to connections 
to solar mini-grids 
with planned expan-
sions

Government support 
for electric cooking 

Aligns with national 
objectives to reduce 
biomass usage

High potential for 
significant decreases 
in indoor air pollution

Assess household cooking needs and pref-
erences, particularly focusing on interest in 
electric cooking (Y1)

Roll out EPCs to households and businesses 
(Y1-2)

Support purchase of EPCs through instal-
ment payments, flexible repayment sched-
ules or pay-as-you-cook models (Y1-2)

Run information and training sessions for 
potential customers to learn how to use EPCs 
and let them experience the advantages for 
themselves (Y1-2)

Work with companies and government part-
ners to design suitable tariff structures to 
accommodate electric cooking (Y1)

Use grant funding to subsidise customers 
to access EPCs in the pilot phase, before in-
troducing access to finance for equipment in 
scale up phase (Y1-2)

Research the impacts and long-term uptake 
of electric cooking as a replacement to (or 
when used alongside) traditional methods 
(Y2-3)

Most households in Kakuma and Kalobeyei rely on firewood and charcoal 
for cooking, as do most businesses that serve food (such as restaurants 
and eateries). The expansion of the solar mini-grids has brought electricity 
access to many more customers and this power could be used to supply 

electric cooking technologies, such as electric pressure cookers (EPCs). Previous 
projects (such as PEPCI-K) have supported pilots for electric cooking for households 
and businesses in Kakuma. Initial findings from the pilots have shown promising 
results. Access to EPCs could be significantly scaled up alongside the expected 
increase in mini-grid connections through the OkRene Energy partnership. 

Kakuma 
and Kalobeyei

SCALING ELECTRIC 

PRESSURE COOKERS
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2/2

FURTHER INFORMATION

SCALABILITY

Project concepts

Electric cooking solutions for households and businesses are relatively novel in 
displacement settings. Some projects have trialled their usage both in Kakuma 
and elsewhere, such as one implemented by Mercy Corps and Pesitho in 
refugee settlements in Uganda, but not at scale. In general EPCs require a 

connection to a reliable electricity source – such as the grid or a mini-grid – or a 
dedicated standalone solar system.

Moderate: Potential to be scaled in areas 
where mini-grid power is available, but limited 
opportunities elsewhere.

6,000 households, businesses and social institutions

Year 1: Cooking needs assessment, development 
business case, contracting EPC companies, set up 
operations ($500,000) 

Year 2: Roll-out of technologies, hire sales and 
repair agents, product sensitisation ($250,000)

Year 3: Continued implementation and monitoring 
($250,000)

PROJECT REACH, TIMELINE & BUDGET

REPLICATION & EXPANSION STAKEHOLDERS AND ROLES

Community groups to encourage the uptake of electric cooking solu-
tions

Humanitarian and development organisations to run training and 
sensitisation sessions on EPCs

Private sector companies to supply power and develop suitable tariff 
schemes

Microfinance institutions to provide financing and instalment pay-
ments for EPCs for households and businesses in scale-up phase

Relevant previous projects for 
EPCs in displacement settings and 
national contexts (PEPCI-K and 
MECS)

Aligns with projects supporting 
EPCs for institutional settings in 
Kakuma

Large 
$1 million

SCALING ELECTRIC 

PRESSURE COOKERS
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LOCATION

1/2

BARRIERSENABLERSACTIVITIES

Project concepts

BACKGROUND

Low ability to pay of 
customers

Operating in more 
remote areas without 
existing supply chains is 
riskier and more costly

Large potential mar-
ket based on low 
access to household 
electricity at present

High solar resource 
and potential for 
high-quality solar 
products

Many opportunities 
for training and ca-
pacity building

Assess the needs for household electricity solu-
tions as well as ability and willingness to pay (Y1)

Arrange site visits for company representatives to 
camps and local towns to help them understand 
the contexts (Y1)

Coordinate introductions with local community 
leaders, government officials, and organisations 
working in the camps to facilitate future adminis-
tration and other processes (Y1)

Procure a variety of high-quality solar products in 
bulk, establish warehousing facilities and delivery 
mechanisms through RBF schemes (Y1)

Recruit and train shop owners in sales and re-
pairs of solar products (Y1)

Provide start-up capital and products to be sold 
by contracted shops (Y1)

Use a voucher system and instalment payments 
to subsidise the initial uptake of solar products 
(Y2-3)

Household electricity access in Dadaab is very low. Despite a potentially large 
market size, the private sector generally perceives Dadaab as riskier and 
more difficult to operate in, and so fewer products are available to potential 
customers. NGOs could work with private sector companies through RBF 

schemes to purchase off-grid solar products in bulk and establish warehousing 
facilities and delivery mechanisms to the Dadaab camps. Local shop owners could be 
contracted as sales agents and trained to perform basic repairs. They could initially be 
provided with a start-up stock and then have the possibility of purchasing further stock 
at a discounted rate. To stimulate demand for the products and address affordability 
barriers, voucher systems could be used in which customers could select a product of 
their choice. 

Dadaab camps  
and host community towns

HOUSEHOLD LIGHTING 

SOLUTIONS IN DADAAB
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FURTHER INFORMATION

SCALABILITY

Project concepts

Dadaab has experienced little market development due to limited 
infrastructure, a volatile security situation, and speculation about camp 
closure. While a pure market-based approach might not be possible, there is 
the potential to improve access to high quality energy products and services 

by working together with the private sector. A blended approach could be used that, 
while grant funded, replicates some elements of market-based approaches including 
selling energy products from established brands and services in shops that are run 
as businesses, training staff in repair and maintenance services, and supporting end-
users with upfront costs while still enabling them to choose between products.

High: Very scalable dependent on the number 
of companies to be supported, the scope of the 
initial project, and the goals of a larger  
long-term rollout.

Medium 
$500,000

10,000 households

Year 1: Needs assessment, bulk procurement and 
warehousing of off-grid solar products, contracting and 
training of shop owners  ($300,000)

Year 2: Use voucher system and instalment payments 
to subsidise initial uptake ($100,000)

Year 3: Continue operations ($100,000)

PROJECT REACH, TIMELINE & BUDGET

REPLICATION & EXPANSION STAKEHOLDERS AND ROLES

Companies to provide off-grid solar products and provide training in 
repairs and maintenance services 

Humanitarian and development organisations to support compa-
nies with storage, transport, training, and awareness raising activities 
through RBF schemes 

Development organisations to facilitate working in the Dadaab region 
and provide support on administrative processes

Local leaders to engage with communities and support sensitisation 
and market building activities

Market activation activities for 
off-grid solar products have oc-
curred in Kakuma (e.g. for Bboxx 
under MEI Project) and work in 
other countries (e.g. RE4R Project 
in Rwanda, GIZ ESDS in Uganda)

HOUSEHOLD LIGHTING 

SOLUTIONS IN DADAAB
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LOCATION

1/2

ACTIVITIES BARRIERSENABLERS

Project concepts

BACKGROUND

High up-front capital re-
quirements for the system 
expansion

Could overlap or compete 
for customers with existing 
informal diesel-based mini-
grids

Permitting and regulatory 
requirements could slow 
down implementation, par-
ticularly for new sites

Multi-stage implementa-
tion process (from initial 
design to operation) with 
long lead time to commis-
sioning

Relies on coordination be-
tween multiple partners

Land acquisition for large 
solar installation potentially 
necessary depending on 
size of expansion

Present solar mini-grids have demon-
strated the community interest and will-
ingness to pay for electricity

Several companies have experience of 
working in Kakuma and Kalobeyei and so 
know the local context, conditions and 
constraints

Very high solar resource in the area

Expansion of existing mini-grids is easier 
than establishment of new plants

Economies of scale could allow savings 
on equipment and project costs

Existing collaborations between several 
potential partners

High demand for electricity for house-
holds and businesses

After the development of this project 
concept based on conversations with Re-
newvia and workshop participants, it was 
announced that Renewvia would receive 
RBF funding to expand its mini-grid.

Undertake feasibility studies to 
scope, size and design the proj-
ect, including capacity for new or 
scaled up applications such as 
electric cooking and increased 
productive use appliances (Y1)

Conduct market research into 
affordability and tariff structures 
to support both households and 
businesses (Y1)

Train and hire community mem-
bers to operate the system (Y1-2)

Expand the capacity of the 
existing mini-grids by around 
2.5 MWp (Y2-3)

Revamp the existing distribution 
network to accommodate more 
customers (Y2-3)

Provide microfinance for busi-
nesses to purchase PUE equip-
ment (Y2-3)

The solar mini-grids in Kakuma Sub-camp 3 and Kalobeyei Settlement have 
been effective in bringing power to both host and refugee communities but 
reach only a small portion of the population. Scaling up the systems, as is 
planned by the mini-grid companies already working in the area, could bring 

power to a far greater number of people, as well as providing electricity to businesses 
and social institutions in the area. This would require around five times the current 
capacity of the systems.

Kakuma  
and Kalobeyei

SOLAR MINI-GRID 

EXPANSION IN KAKUMA 

AND KALOBEYEI
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FURTHER INFORMATION

SCALABILITY

Project concepts

Workshop participants from mini-grid companies estimated that households 
connected to the existing mini-grids consumed around 0.17 kWh per day, 
whilst businesses consumed around 2.1 kWh per day. Scaling this up to 
around 15,000 connections, with a mix of both types of consumers plus 

social institutions and comparing to the existing mini-grids, results in a requirement of 
around 2.5 MWp of additional solar generation capacity. Participants also estimated 
that the cost of a connection would be around $300-350 depending on the local 
area, logistical considerations, and layout of the distribution network.

High: Expansion of existing mini-grid allows for 
economies of scale by leveraging established 
operations.

Very 
large 
$5 million

Around 15,000 connections (households, businesses, and 
social institutions) in the refugee and host communities

Year 1: Feasibility study and regulatory approval process 
($1 million)

Year 2: Expansion of existing sites and operations 
($3 million)

Year 3: Continued operations and evaluation ($1 million)

PROJECT REACH, TIMELINE & BUDGET

REPLICATION & EXPANSION STAKEHOLDERS AND ROLES

Mini-grid developers and operators to design, build and operate the 
system 

Development organisations to provide market research, awareness 
raising, feasibility studies, and technical capacity 

Government agencies to provide permissions, regulatory oversight 
and authorisation 

Donors and financial institutions to provide capital financing for mini-
grid developers and microfinance for businesses

Replicates and scales-up existing 
projects in terms of technologies 
used and general implementation

SOLAR MINI-GRID 

EXPANSION IN KAKUMA 

AND KALOBEYEI

108READS 
KENYA

06 Potential high-impact projects



LOCATION
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ACTIVITIES BARRIERSENABLERS

Project concepts

BACKGROUND

High up-front capital requirements for 
solar equipment

Need for training in solar-diesel mini-
grid operations 

Permitting and regulatory require-
ments could slow down implementation, 
particularly for formalisation of existing 
operations which are led by refugees

Relies on coordination between multi-
ple partners

Land acquisition for solar installation 
could be required 

Current customer base demon-
strates willingness to pay for elec-
tricity

Network of diesel genset opera-
tors have experience of working in 
Kakuma and know the local con-
text, conditions, and constraints 

High cost of diesel fuel

High solar resource in the area

Technical experience available 
from solar mini-grid operators 

High demand for electricity for 
households and businesses

Undertake a feasi-
bility study to as-
sess the viability of 
transitioning from a 
diesel-based power 
supply to operating a 
solar-diesel mini-grid 
(Y1)

Consult with diesel 
generator operators, 
customers, and other 
key stakeholders (Y1)

Scope, size and de-
sign a potential solari-
sation project (Y1)

Conduct market 
research into af-
fordability and tariff 
structures to support 
both households and 
businesses (Y1)

Many diesel generator operators provide electricity to customers in Kakuma. 
The high price of diesel is making this business more expensive and costs 
are passed on to customers who pay high, unmetered tariffs. In addition, 
unsafe wiring presents electrical and safety hazards. These private 

electricity providers have expressed interest in transitioning to running a solar-diesel 
mini-grid. Conducting a feasibility study would be an important first step to assess the 
viability of such a transition.

Kakuma Camp

FEASIBILITY STUDY 

FOR SOLARISING 

PRIVATE DIESEL-BASED 

ELECTRICITY PROVISION
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FURTHER INFORMATION

SCALABILITY

Project concepts

During the workshop, diesel generator operators explained that their businesses are 
under pressure because of high diesel prices. As a result they are interested in 
transitioning to a solar (or hybrid) system, but only if they were to receive adequate 
support in making the transition. They would require both technical assistance and 

financial support to convert their diesel-based solutions to solar.

Moderate: Lessons learned from exploring how 
to formalise the diesel generator businesses 
could be very relevant in other contexts with 
similar types of informal electricity provision.

Year 1: Feasibility study and regulatory 
approval ($300,000)

PROJECT REACH, TIMELINE & BUDGET

REPLICATION & EXPANSION STAKEHOLDERS AND ROLES

Development, humanitarian, or private sector organisa-
tions to conduct feasibility study

Diesel generator operators to provide key data and informa-
tion for feasibility study

Donors and financial institutions to fund the feasibility study

Transitions existing electricity pro-
vision to more cost-effective, sus-
tainable, and safer alternatives

Develops existing electricity busi-
nesses, including their customer 
bases, networks, and experience

Builds on existing knowledge from 
other solar mini-grid operators

Small
$300,000

FEASIBILITY STUDY 

FOR SOLARISING 

PRIVATE DIESEL-BASED 

ELECTRICITY PROVISION
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Project concepts

1/2

LOCATION

ACTIVITIES BARRIERSENABLERS

BACKGROUND

Relatively small solu-
tion and would re-
quire many systems 
to achieve scale

Technology is not yet 
well known 

Permitting and regu-
latory requirements 
could slow down im-
plementation

Could conflict with 
existing mini-grid ex-
pansions or increase 
in solar product own-
ership

Reliance on good co-
operation of groups

High interest in 
household elec-
tricity services 
and demonstrat-
ed willingness 
to pay

Modular struc-
ture and porta-
bility of systems 
allows them to 
be scaled up 
and relocated 
easily if needed

Very high solar 
resource

Conduct feasibility study to assess the viability of the po-
tential block scale mini-grids and determine the business 
case (Y1)

Scope potential blocks where such systems would have 
an advantage (far from existing mini-grids, low penetration 
of solar home systems) (Y1)

Work with community leaders to form groups to manage 
the block scale mini-grids (Y1)

Pilot “block scale” standalone solar mini-grids which can 
provide electricity services to 10-20 households in one 
area (Y2)

Implement initial pilot systems under a grant model to 
assess the opportunity (Y2-3)

Partner with microfinance institutions to support custom-
ers with acquiring the credit to pay for technology (Y2-3)

Train local technicians to install and maintain the sys-
tems, and handle customer service (Y2-3) 

Many households in Kakuma and Dadaab rely on off-grid solutions. Major 
mini-grid projects have brought the benefits of domestic lighting to many 
households in Kalobeyei and Kakuma but are not yet available to all, whilst 
solar home systems can be expensive compared to larger systems which 

can benefit from economies of scale. Standalone modular solar systems, such as the 
500 Wp units offered by Power-Blox, offer an innovative in-between solution. These 
solar-powered units can be combined to construct larger modular nano-grids or 
mini-grids which can power businesses and households. Groups of households and 
businesses could come together to jointly save up for and invest in these systems.

Kakuma (1, 2, 4) 
and Dadaab  
(Ifo, Dagahaley, Hagaden)

BLOCK MINI-GRIDS 

FOR COMMUNITY 

GROUPS
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FURTHER INFORMATION

SCALABILITY

Block-sized solar systems could fill a gap in the market between large-scale mini-
grids and off-grid solar products by providing more affordable power to those living 
in presently unserved areas of the camps. Even in areas where diesel mini-grids 
are available, these provide power only at certain times of the day and so solar 

could supply households in the remaining periods. The modular technology of Power-Blox 
offers the advantage of being able to be scaled easily by purchasing additional units and 
combining them with the existing system, as well as being easily transportable if needed. 
Workshop participants estimated that each project would require around 5 kWh per day to 
serve around 20 households and, based on their experience, could cost around $20,000.

Moderate: Once a successful design has been 
established, the same template could be scaled and 
replicated throughout other unserved areas of the camps.

One system per block (15 households), 
piloted in 20 blocks 
Pilot project duration of 3 years

Year 1: Feasibility study ($100,000)

Year 2: Implementation ($300,000)

Year 3: Implementation and evaluation 
($200,000)

PROJECT REACH, TIMELINE & BUDGET

REPLICATION & EXPANSION STAKEHOLDERS AND ROLES

Private sector to design, install and maintain the solar systems 

Financial institutions to provide access to credit to purchase systems

Community leaders to coordinate formation of blocks and encourage 
uptake 

Government and regulatory bodies to provide processing of permits 
and applications

Replicates pilot project by Interna-
tional Lifeline Fund and Power-Blox 
in Kiryandongo and Rwamwanja 
refugee settlement in Uganda 

High potential for replication in 
other areas, if successful

Medium
$600,000 for a pilot of 
20 blocks

BLOCK MINI-GRIDS 

FOR COMMUNITY 

GROUPS
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ACTIVITIES ENABLERS

1/2

BARRIERS

Project concepts

BACKGROUND

Some previous 
street lighting 
projects have not 
achieved longevity

Reliant on large initial 
grant funding

Limited existing local 
capacity for mainte-
nance 

Previous street lighting 
projects have proven to 
be popular

Streetlights could be 
integrated into exist-
ing electricity systems 
(mini-grids or standalone 
systems)

Conduct community mapping exercises with 
women and men separately to identify the high-
est-priority locations for public lighting (Y1)

Conduct feasibility study to connect public light-
ing to existing electricity infrastructure such as 
mini-grids and standalone systems (Y1)

Install public lighting in priority areas (Y1-2)

Train community members to maintain the street-
lights and form O&M cooperatives (Y1-2)

Generate revenue from using streetlights for ad-
vertising to fund maintenance and repairs (Y1-2)

Monitor and maintain streetlights (Y2-3)

Street lighting in Kakuma and Dadaab Refugee Camps is incredibly limited. 
Previous projects designed to increase public lighting have suffered many 
challenges, from a lack of both maintenance and engagement with the 
community. Improved street lighting could help camp residents to move 

around at night and increase the perception of safety. Connecting public lighting to 
existing electricity infrastructure where possible, for example mini-grids or standalone 
systems user for operational purposes, could be more cost-effective and last longer 
than standalone streetlights.

Kakuma  
and Dadaab

PUBLIC LIGHTING 

THROUGH COMMUNITY 

COMPOUNDS
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SCALABILITY

Project concepts

FURTHER INFORMATION

Ensuring the longevity of public lighting solutions has always been perceived 
as challenging: for grant-funded projects there is often little funding for 
maintenance and low buy-in from the community and so systems quickly 
fall into disrepair. Engaging with the community to identify the best locations 

for streetlights and connecting to existing electricity systems, rather than using 
standalone units, could help to improve local support for the lights and keep them 
operational for longer.

Moderate: Scalable across camps (or areas 
within them) and directly replicable in other 
displacement settings.

Medium 
$700,000 per 
camp

200 streetlights in high-impact areas per camp 
complex

Year 1: Community mapping and procurement 
($450,000)

Year 2: Installation of public lighting and 
technician training ($150,000)

Year 3: Monitoring and maintenance ($100,000)

PROJECT REACH, TIMELINE & BUDGET

REPLICATION & EXPANSION STAKEHOLDERS AND ROLES

Community members to prioritise areas for lighting, O&M coopera-
tives to be established to support the maintenance of lights

Private sector companies to install streetlights and connect to com-
munity-scale electricity systems

Humanitarian and development organisations to provide capacity 
building on technical maintenance skills

Can build on the learnings from 
previous, smaller-scale projects in 
Kakuma

Transferable learning from Renew-
able Energy for Refugees (RE4R) 
Project in Rwanda

PUBLIC LIGHTING 

THROUGH COMMUNITY 

COMPOUNDS

114READS 
KENYA

06 Potential high-impact projects



Conclusions
07

©
En

D
ev

 a
nd

 S
N

V



Displacement settings in Kenya offer great poten-
tial to scale up access to sustainable energy. Na-
tional policies to improve the economic and social 
integration of displaced people, as well as those 
aimed at increasing energy access in rural and 
remote areas, provide strong foundations to roll 
out sustainable energy interventions. Many mar-
ket-based interventions, especially in Kakuma 
and Kalobeyei, demonstrate how the private sec-
tor can meet the energy need of displaced and 
host communities. Much more work is required in 
Garissa, however, which is hindered by less in-
frastructure and by perceptions that the security 
situation in Dadaab is far more unstable. This has 
historically limited private sector engagement 
and results in overall levels of energy access be-
ing far lower.

Like most households in Kenya, refugees and 
host community members rely predominantly 
on firewood and charcoal for cooking. In Kaku-
ma, several local companies sell improved cook-
stoves but users report that they have low dura-
bility and the scale of their operations is much 
lower than the community demand, limited by 
the availability of raw materials. Scaling up these 
operations in Kakuma, and catalysing them in 
Dadaab, would increase access to clean cooking.

Refugee and host communities in Kakuma and 
Kalobeyei have access to several sources of 
electricity, although electricity access remains 
low overall. Solar lanterns and SHS are readily 
available and connections to larger-scale mini-
grid systems, both those supplied by diesel and 
the solar mini-grids of Renewvia, Okapi and Ye-
lele, offer higher levels of electricity access, al-
beit often with high upfront costs and high tariffs. 
In Dadaab, levels of electricity access are much 
lower and the private market for electricity solu-

tions is almost non-existent. Introducing more so-
lar companies to operate in these displacement 
settings and supporting the growing mini-grid ex-
pansions in Turkana could further increase elec-
tricity access.

Access to productive uses of energy in Kalobeyei 
has been boosted by the expansion of the solar 
mini-grids. Standalone solar systems and con-
nections to diesel-based systems provide other 
sources of electricity for businesses, powering 
appliances such as phone chargers, televisions, 
laptops and refrigerators. Still, many enterprises 
would benefit from improved energy access and 
investments are required to expand both access 
to energy and the use of energy-efficient appli-
ances, particularly in parts of Kakuma refugee 
camp and Dadaab. 

Many community facilities, such as hospitals 
and schools, have access to electricity in Kaku-
ma from either diesel generators or solar pow-
er. Most institutions rely on traditional fuels for 
large-scale cooking but small pilot projects have 
shown promise for electric cooking in schools. 
The longevity of grant-funded projects, particu-
larly around community engagement and training 
for operating and maintaining equipment, should 
be a priority focus for future implementation. 

Humanitarian organisations typically have high 
levels of electricity access. Compounds in Kaku-
ma and Kalobeyei are connected to the national 
grid or rely on diesel generators, similar to organ-
isations based there, and almost all boreholes 
have been transitioned to solar power. The solar 
mini-grids and their expansions also offers oppor-
tunities for smaller organisations in the camp to 
access reliable electricity. ●

Key issues 
for energy 
access
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»
«Successful market-

based projects 
in Kakuma and 
Kalobeyei have 
helped to increase 
energy access; these 
should be scaled up 
to match the needs 
of the communities 
there. More work is 
needed in Dadaab 
where access to 
energy is lower.
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Improving access to sustainable energy will re-
quire a concerted effort from all stakeholders 
working in displacement contexts, with refugee 
and host community members having a central 
role in the design and implementation of any in-
tervention. 

The READS workshops brought together a di-
verse range of stakeholders to co-design poten-
tial high-impact projects. Whilst these are pre-
sented as individual opportunities – and would 
each merit investment and implementation on 
their own – rolling out coordinated interventions 
addressing several energy themes together 

could have a truly catalytic effect on increasing 
sustainable energy access as a whole. 

Acknowledging this, and the work of other ini-
tiatives, the roadmap below presents a vision of 
how access to sustainable energy in displace-
ment settings could develop in the short, medium, 
and long term. Greater coordination will be cen-
tral to achieving progress, which could be greatly 
supported under the frameworks offered by the 
Kalobeyei and Garissa Integrated Socio-Eco-
nomic Development Programmes (KISEDP and 
GISEDP). 

All stakeholders wil l  need to play a role, 
with refugee and host communit ies in the 
centre, to improve access to sustainable 
energy.

The road to 
sustainable energy 
in displacement 
settings

  ››
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07 Conclusions

Operationalisation of 
partnership between 
Renewvia, Okapi and 
Yelele and expansion 
of connections in 
Kalobeyei settlement 
and Kakuma Zone 3

Increase of capacity of mini-grid systems and 
expansion of distribution network through 
OkRene partnership to reach 15,000+ con-
nections, including Kakuma Zones 1, 2, and 4

New mini-grid sites to be developed covering 
other Zones in Kakuma

Further increase 
in capacity and 
reach of mini-
grids to cover all 
of Kakuma camp 
and Kalobeyei 
settlement

Conduct feasibility study for die-
sel-based power supply to switch 
to solar 

Support diesel generator opera-
tors to formalise operations and 
provide grants to improve wiring

Based on results of feasi-
bility study, support die-
sel generator operators 
with grant funding for 
solar or hybrid mini-grids 
and/or more efficient 
generators

Development and operationalisa-
tion of solar or hybrid mini-grids, 
in coordination or collaboration 
with OkRene Energy 

Integration of diesel-based power 
provision into existing mini-grids

Supply chain analysis and feasibility study for local production of 
charcoal stoves in Kakuma and Dadaab 

Support the establishment or scale up of stove production units 

Training of stove manufacturers  

Conduct assessment on feasibility of improved charcoal production

Investment in machin-
ery to manufacture 
stoves at larger scale 

Support supply chain 
development for raw 
materials

Establishment 
of semi-in-
dustrial 
production 
site meeting 
higher levels 
of demand

Scale-up of electric 
pressure cooker 
pilots in Kakuma in 
line with mini-grid 
expansion

Incentives (e.g. RBFs) 
for different e-cook-
ing companies to 
start working in Ka-
lobeyei-Kakuma

Scale up of 
e-cooking as a 
more prominent or 
primary source of 
cooking

SHORT TERM (2023-2024)
MEDIUM TERM (2025-2027)

LONG TERM (2028-2030+)
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07 Conclusions

The challenge is huge: achieving access to afford-
able, sustainable, reliable, and modern energy for 
refugees and host communities by 2030 will re-
quire more projects, activities, partners, communi-
ty involvement, coordination, and investment than 
ever before. Fortunately, existing market-based 

solutions for household lighting, clean cooking, 
and large-scale electrification projects for busi-
nesses and community facilities provide a blue-
print for scaling up and replicating sustainable en-
ergy solutions in displacement settings throughout 
Kenya. ●

The projects and stakeholders already 
working in Kenya offer an excellent 
foundation to scale up sustainable energy 
access.

Community mapping for streetlights in Dadaab 
and Kakuma

Feasibility study of potential to connect public 
lighting to existing electricity infrastructure

Installation of public lighting and formation of 
community cooperatives

Public lighting rolled out 
in more priority areas 

Cooperatives lead on 
long-term maintenance 
and generate revenue 
from advertising

Public lighting 
extended to 
more areas 
as the reach 
of electricity 
systems also 
expands

Study on potential for PUE interventions 
in Dadaab and Kakuma along with supply 
chain analysis of solar-powered appliances 

Promote use of on-grid appliances along 
with expansion of mini-grids

Develop tailored financing schemes for PUE 
appliances accompanied by business men-
torship and entrepreneur trainings

Support suppliers of so-
lar-powered appliances to 
operate in Kakuma through 
results-based financing 
schemes 

Establish business centres 
powered by standalone so-
lar system in Dadaab

Support for wholesalers of appliances 
to establish operations in Turkana, 
including establishing a warehouse 
near Kakuma 

Phase out results-based financing of 
appliances and move towards a fully 
market-based approach supported by 
tailored loan schemes for businesses

SHORT TERM (2023-2024)
MEDIUM TERM (2025-2027)

LONG TERM (2028-2030+)
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