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This study explores the possibilities of circular economy in just energy transitions’ value chains in energy
communities of refugee camps and host communities in Sub-Saharan Africa. Refugee camps and their
host communities are extremely prone to being left out of the benefits of just energy transition. By stud-
ying what kind of circular models could be used in this context and how different actors of the value
chain could be integrated to ensure just distribution of benefits. This research is done as a narrative liter-
ature review, which has the goal of getting a holistic picture of the just energy transition in the energy
communities of refugee camps in Sub-Saharan Africa. Based on the study it can be determined that solar
PV is the best energy source for enabling just energy transition in refugee camp context due to its low
cost and high energy potential. Literature review helps to answer the research questions. The results of
the study show that majority of the circular models can be implemented and that there is a need for their
implementation. Resource recovery and extension of product life cycle would be good to implement
locally into the energy communities of refugee camps. The results also show that it is possible to integrate
different value chain actors while ensuring just distribution of benefits, but that the integration process
delicate as by integrating an actor in the wrong way could worsen the existing inequalities. This study
deepens the understanding on just energy transition and how it develops in the refugee communities of
Sub-Saharan Africa. The study highlights the potential of circular economy, that host communities and
refugees should be treated as equal members of a community and that the balance of just energy transition
is very fragile.
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Tama tutkimus késittelee kiertotalouden mahdollisuuksia oikeudenmukaisen energiasiirtymén arvoket-
juissa pakolaisleirien ja niiden isdntdyhteisdjen energiayhteisdissd Saharan eteldpuolisessa Afrikassa. Pa-
kolaisleirit ja niiden isdntdyhteis6t ovat erittdin alttiita jddmadn oikeudenmukaisen energiasiirtymén hyo-
tyjen ulkopuolelle. Tutkimalla millaisia kiertotalous malleja voitaisiin kayttdd kyseisessd kontekstissa,
sekd miten eri arvoketjun toimijat voidaan integroida, jotta oikeudenmukainen hyotyjen jako varmistet-
taisiin. Tutkimus tehdédédn narratiivisena kirjallisuuskatsauksena, jonka tavoite on saada kokonaisvaltai-
nen kuva oikeudenmukaisesta energiasiirtymésti pakolaisleirien energiayhteisdissd Saharan etelépuolei-
sessa Afrikassa. Tutkimuksen perusteella pystytddn maarittimaéan selkedsti, ettd aurinkoenergia (PV) an-
taa parhaan mahdollisuuden oikeudenmukaisen energiasiirtymén toteutumiselle pakolaisleirikonteks-
tissa, alhaisten kustannusten ja suuren energiapotentiaalin takia. Kirjallisuuskatsauksen avulla pystytdan
vastaamaan tutkimuskysymyksin. Tutkimuksen tulokset osoittavat, ettd suurinta osaa kiertotalousmal-
leista pystytddn hyodyntdmaéén ja niille on tarvetta. Resurssien talteenotolle ja tuotteen elinkaaren piden-
tamistd olisi hyvi siséllyttdd paikallisesti pakolaisleirien energiayhteisdihin. Tulokset my0s osoittavat,
ettd eri arvoketjun toimijat voidaan integroida varmistaen oikeudenmukainen hydtyjen jako, mutta integ-
roinnissa on oltava erittdin tarkka silld vdirin integroituna, voidaan pahentaa nykyisid epétasa-arvoja.
Tama tutkimus lisdd ymmarrystd oikeudenmukaisesta energiasiirtymaéstid Saharan eteldpuolisen Afrikan
pakolaisyhteisoissé ja kehityksestd. Tutkimus korostaa, kiertotalouden potentiaalia, isdntdyhteisdjen ja
pakolaisten kohtelua tasavertaisena yhteisond, sekd oikeudenmukaisen energiasiirtymén herkk&a tasapai-
notilaa
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1 Introduction

1.1 Background and Research Context

The global energy transition is one of the biggest challenges of the 21st century. It is driven by the urgent
need to mitigate climate change and to reduce the reliance of fossil fuels. Technological advancements
and renewable energy offer significant opportunities but making the transition as just as possible raises
questions: who benefits from new energy systems, who bears the costs of transition and how equitable
the distribution of opportunities and resources are in and across different regions and populations. That
is why the justness of just energy transition (JET) is especially important in situations, where marginal-
ized groups are in a risk of being excluded from the benefits of cleaner and more sustainable energy

systems.

This study focuses on refugee camps and majority of people in them use biomass and diesel generators
as a source of energy, due to not having access to proper electricity source, for example access to electric
grid, because of their remote locations. This problem has two solutions, expand the electric grid to reach
the settlement or create an own independent energy community that produces, manages and shares their
energy resources. Energy communities can be the cheaper alternative of these two, even by a quite large
margin in some cases. Energy communities, often small infrastructure off grid systems that are powered
by generators or renewable energy sources, could have the potential to support circular economy princi-
ples better than the large infrastructure of national electric grids. (GPA, 2022; Baldi et al., 2022; Walker
& Devine-Wright, 2008; Matthey-Junod et al., 2022)

Usually, the life cycle of a product goes from extracting the resources to disposal at the end of the life
cycle, with few stops along the way, such as manufacturing and use phase. This kind of a model is called
linear economy. To combat this there is an already mentioned circular economy, that aims to reduce the
number of resources getting disposed of via recycling and repairing parts of solar panels and their infra-
structure, as well as sharing excess electricity with neighbours for example. The goal is to circulate as
much as possible of the original resource as long as possible and in refugee camps also with as little as
possible, hence the name circular economy. (Geissdoerfer, et al., 2017.; Hossen, et al., 2024; OECD,

2019)
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Refugee camps in Uganda, Rwanda and Mauritania provide a solid basis to study and test just energy
transition and circular models in these high exclusion risk environments. These countries host some of
the world’s largest refugee populations. The camps are characterized by limited infrastructure, scarce or
a complete lack of resources, and complex governance arrangements. Everything mentioned in the pre-
vious sentence is shaped by humanitarian actors, host governments, and local communities, offering a
great deal of challenges in providing just energy for everyone. Energy access in these camps is not only
a question of technology but also of social equity, resilience, and survival. Studying these places in such
context offers valuable experience and insight into how circular economy and just energy transition can
be adapted and used to meet the challenges of sustainability and justice in a humanitarian way. (Bahaj,

et al., 2025.)

1.2 Research Relevance and gaps

The research relevance lies in its attempt to integrate circular economy principles with just energy tran-
sition in one of the most vulnerable contexts of the global South: refugee camps. While the energy tran-
sition is often framed as a global technological shift towards low-carbon energy systems, its social di-
mensions tend to remain underexplored. Circular economy, which emphasize resource efficiency, reuse,
and the closing of material loops, in just energy transition context offers a compelling framework to

enhance sustainability while simultaneously addressing justice concerns in fragile environments.

The problem that this study is trying to solve is the fact that refugee camps and their host communities
do not have access to clean energy nor clean electricity, as 94% of refugees live without electricity and
over 80% use firewood or fossil fuels for cooking (GPA, 2022). Not having access to clean energy could
limit one’s chance of a healthy life or a better education. Refugees are also dependant on humanitarian
aid and its short-term planning, that is the cause of the donation model (Elasu et al., 2025; GPA, 2022).
Energy communities could be a way to self-sufficiency and independence. Solution for this problem is

approached from a holistic perspective, but with a focus on clean electricity.

In refugee camps, where energy poverty is common and dependence on unsustainable fuels such as fire-
wood remains high, circular economy practices have significant potential to support just transitions. By
encouraging reuse, repair, and recycling of energy technologies, these practices can reduce dependency

on external aid and supply chains, while promoting greater self-reliance in refugee populations and in
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the host communities around them. Moreover, circular economy business models such as waste-to-en-
ergy solutions or biogas production are there to not only minimize environmental impacts but can also
contribute to improved energy access and security. At the same time, they can also stimulate local job
creation by opening opportunities in maintenance, recycling, and service provision, thereby supporting

both refugee and host community livelihoods. (Matthey-Junod et al., 2022.)

The realization of these opportunities is constrained by substantial challenges. Refugee camps often lack
the infrastructure necessary to support proper circular systems, including reliable electricity networks,
waste management facilities, and transport services. Institutional and political barriers also limit progress,
as governance in humanitarian contexts is shaped by overlapping mandates of governments, international
organizations, and NGOs, which may result in fragmented responsibilities as well as short-term inter-
ventions and plans. Furthermore, the social context is plagued by inequalities such as gender-based dis-
parities, the risk of unequal benefit distribution and tensions between refugees and host populations. All

of these complicate the implementation of inclusive energy solutions. (Elasu et al., 2025.)

By examining these opportunities and challenges, this research underlines the importance of combining
sustainability and justice in humanitarian energy planning. A focus on circular economy, especially on
the circularity of energy sources depicted in this study and their life cycles, within just energy transition
provides a way not only to reduce environmental impacts but also to strengthen social resilience, equity,
and long-term sustainability in refugee settings. In this way, the study aims to contribute to ongoing

debates on how energy systems can be transformed in ways that are both low-carbon and socially just.

Energy examined in this study, that is referred to, is mainly electricity for lighting and everyday activities
as well as fuel for cooking. It explores different renewable energy sources, such as wind, solar, hydro,

geothermal and bioenergy.

There is a certain lack of circular economy approach in the studies, it is mentioned that the maintenance
and user know- how should be strengthened and improved, but still there is not a clear circular approach
to these technical solutions for just transition. This gap is what this thesis tries to fill but it requires further

studies to be fully explored.

From the source material it is clear that the direction for the transition has taken a place, via solar based
solutions, often mini grids. Circular economy can be key factor in sustainable future and its role in the

just transition is one aspect this study tries to explore more in depth. As many studies pointed out, just
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energy transition is not just a technical problem, it is a holistic problem that involves social, economic,
political, environmental and legal problems individually and as a whole. A lot of the studies recognize
social problems to be the one often left behind, and this study emphasizes on the importance of solving
just transition as a holistic problem that integrates all aspects of the transition in order for it to function.
As stated in chapter 3.3 this study is a techno-social one and this literature review will be approached

from that angle in the results chapter.

The research creates a new framework and a model to support the just energy transition especially in
Sub-Saharan Africa and its refugee camps. By providing these it aims to help the just energy transition

and contribute in a meaningful way.

1.3 Research Questions, Objectives and Hypothesis

This research is guided by a set of questions that aim to clarify the conceptual frameworks of the circular
economy and the just energy transition and combine them to better understand how to leverage them in

the context of refugee camps in Uganda, Rwanda and Mauritania for a better future for everyone.

The first question asks: How can circular economy support a just energy transition in countries with
refugee populations? For example, via circular economy business models that has approaches such as
repair and reuse of solar technologies, recycling of electronic components, modular renewable energy
systems, and waste-to-energy initiatives. That may strengthen both sustainability and resilience in con-
texts of refugee camps and their scarcity in resources. By identifying which models are technically fea-
sible and socially acceptable in humanitarian settings, the study seeks to highlight innovative pathways
for low-carbon development that offer long term circular option instead of the current short term linear

ones.

The second guiding question is: How can value chain actors, including refugees, host communities,
NGOs, private sector stakeholders, and humanitarian agencies, be integrated to ensure a just distribution
of benefits in energy communities? This question underlines the importance of participatory and inclu-
sive governance. In refugee settings, energy interventions often involve multiple actors with overlapping
responsibilities, and without deliberate strategies. This heightens the risks of exclusion, unequal benefit-

sharing and increased social tensions.
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Based on these questions, the primary objectives of the study are: to analyse how circular economy prin-
ciples can be adapted to the unique institutional and social contexts of refugee camps; to explore inclusive
value chain models that integrate diverse actors in equitable ways and to generate policy-relevant insights
that can inform humanitarian organizations, host governments, and development partners working in
Uganda and Rwanda. In this way, the research aims not only to contribute to academic debates but also
to provide practical recommendations for advancing justice-oriented, sustainable energy transitions in

refugee settings.

1.4 Structure of the Thesis

The thesis is structured as follows. Introduction comes first, which presents the background, key con-
cepts, research relevance, research questions and research objectives, as well as a hypothesis on the study
outcome. Chapter 2 Background: comprises of background information that is vital to the literature re-
view and chapters to come, it also explains the theoretical key concepts as well as the status surrounding
the landscape of refugee settlements. Chapter 3 is methods, which goes through the scope and limitations
of the study as well as introduces the way the literature review was conducted right before jumping into
the review. Its goal is to cross-reference and evaluate majority of the previous, relevant and somewhat
recent papers on the matter. It also delves deeper to the case countries of Uganda, Rwanda and Mauri-
tania. Chapter 4 aims to gather all the results and answer to the research question in hand It has the
analysis of the results as well. Chapter 5 Discusses the results and unifies the 2 research questions into
one as well as compares the results of this study to other studies of similar kind Finally, Chapter 6 con-

cludes the thesis in a compact way.



15

2 Background

2.1 Refugees and their state

Refugee is defined in the 1951 Convention Relating to the Status of Refugees to include every person
that is: “owing to well-founded fear of being persecuted for reasons of race, religion, nationality, mem-
bership of a particular social group or political opinion, is outside the country of his nationality and is
unable or, owing to such fear, is unwilling to avail himself of the protection of that country; or who, not
having a nationality and being outside the country of his former habitual residence, is unable or, owing
to such fear, is unwilling to return to it.” (UNHCR, 1951). In 1969 the Organisation of African Unity
(OAU) had a convention called Governing the Specific Aspects of Refugee Problems in Africa that fur-
ther defined refugee to cover: “every person who, owing to external aggression, occupation, foreign
domination or events seriously disturbing public order in either part or the whole of his country of origin
or nationality, is compelled to leave his place of habitual residence in order to seek refuge in another

place outside his country of origin or nationality." (OAU, 1969).

There are 42,7 million refugees in the world. Refugees under the UNHCR mandate have over doubled
in the past decade, in 2015 there was less than 20 million. Almost seven out of 10 refugees originate from
these countries: Syria, Venezuela, Afghanistan, Ukraine and both Sudan’s. (UNHCR, 2024A) The me-
dian duration for the exile at the end of 2018 was 5 years, but the mean duration was 10,3 years and it
has steadily been 10-15 years since the 1990s whereas median has fluctuated from 4 to 14 years in the
same time span. The lower the median is often means that there are more refugees emerging and global

situation is degrading. (World Bank, 2019)

Refugee camps and their host communities are usually located kilometres from cities and their electricity
networks. This causes that 94% of worlds refugees in camps live without electricity and 81% are depend-
ent on firewood or coal for cooking (GPA,2022). In Sub-Saharan Africa only 90% of refugees are without
electricity and 80% rely on biomass for cooking (Baldi et al., 2022). In Sub-Saharan Africa the number
of people without access to clean cooking continues to grow due to population growth outpacing the
access to modern energy (IEA, 2023B). This has led to and will continue to lead towards deforestation,

which can create tensions with the host communities around the camps. Gathering firewood also exposes



16

women and children to violence as well as burning the biomass at home, where women and children
usually are, creates unwanted smokes which create bad health effects. Not only is using firewood unsus-
tainable for nature it creates social tensions and inequality. Energy is a vital part of living but unfortu-

nately very underestimated part of humanitarian aid. (Baldi et al., 2022; GPA, 2022; Johnson, 2019)

Currently electricity is produced for only necessities via mainly diesel generators. They are expensive to
use and maintain as well as being highly unecological. This creates a shortage of energy that limits the
possibilities for education and running a business. During evening the lack of energy creates a lack of

lighting that in hand creates a lack of safety (Baldi et al., 2022; Van Hove & Johnson, 2021)

Just energy transition in refugee settlements (in Sub-Sahara) needs electricity, around 154 GWH per year
(Baldi et al., 2022) and it will cost a great sum of money, estimates from (Baldi et al., 2022) put the price
tag around 1,34 billion USD to reach Tier 2 (0,2 kWh/day), the goal of UNCHR by 2030 (Thomas et al.,
2021), Tier 3 (1 kWh/day) electricity coverage in Sub-Saharan Africa would take the total cost to 5 billion
USD. These calculations were done by using photovoltaic (PV) solar mini grids as the technical solutions

for electrification.

Clean energy should be a basic right for all and an integral part in education, health care, safety and
developing livelihoods. Refugee settlements should be moving from emergency aid solutions towards a

self-reliant, economically sound and environmentally sustainable communities.

2.2  Case: Rwanda

Rwanda has 5 refugee camp sites and has 127 585 displaced people from which around 113 000 is refu-
gees, mainly from Burundi (49 827) and the Democratic Republic of Congo (DRC) (77 288) (UNHCR,
2024B). In 2018 Rwandan Government banned firewood as a source for cooking resulting in actions and
projects like RE4R (Renewable Energy for Refugees). Much of the data from specifically Rwanda has
come from the 2 studies from (Thomas et al., 2021A & 2021B) as part of the RE4R-project on solar
home systems in three Rwandan camps (Kigeme, Nyabiheke and Gihembe). Gihembe was closed in

2021, refugees from Gihembe have been transferred to Mahama (UNHCR, 2024B).

Rwandan government is pioneers in social and economic integration of refugees. They are omitted to

CRRF (Comprehensive Refugee Response Framework) and national energy policy programs such as
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Vision 2020, National Strategy for Transformation and Rural Electrification Strategy. (Thomas et al.,
2021A) They have also created electricity and waste laws based on EPR principles (Extended Producer
Responsibility) (Kinally et al., 2019). As well as requiring all imported systems to have a Lighting
Global certificate, to ensure quality products and to protect customers. Rwanda has no laws that recog-
nizes refugees right for energy and electricity, but they have exempted solar products from taxes and
tariffs. But the cooperation between politics and humanitarian actors is weak and private sectors actors’

access to the refugee camps is complicated. (Thomas et al., 2021A)

2.3 Case: Uganda

Uganda has one of the largest refugee populations in the world, 1,4 million, most have come from South
Sudan (852 690), DRC (456 211), Somalia (55 579), Burundi (48 871) and from other countries
(158 175) (UNHCR, 2024C). It has 14 refugee settlements across country, the largest ones being Bidibidi
and Adjumani (UNHCR, 2024C; Baldi et al., 2022). Ugandan data comes from three case studies, two
of which are from a refugee focused perspective and one on rural Ugandan areas, As well as reports from
UNHCR and IEA on Uganda. International Energy Agency (IEA) made a report in 2023: Uganda 2023

Energy Policy Review, which was also used to get a picture of the Ugandan energy transition.

In Uganda refugees have the right to freely move, work and live in the country, they get a plot of land
for house and cultivation. Uganda has an established history in long-term development and empower-
ment of displaced people, an open-door policy of sorts. (UNHCR, 2024C; Van Hove & Johnson, 2021)
Long-term investments into renewable energy sources in refugee settlements is key as the average refu-
gee residency lasts for 17 years (Bahaj et al., 2025). Uganda’s energy system is biomass heavy, as about
87% of energy consumption is based on wood or coal. Electricity’s share is only 2%, but out of the 2%
over 90% is renewables, mainly hydropower. 68% of the population is without electricity and only 20%
of the rural population is connected to electric grid (IEA, 2023A; Sadik-Zada et al, 2021). On energy
side Uganda has a large number of programs aiming to drive the just energy transition forward, National
Energy policy, that aims to raise clean cooking share to 50% by 2030 and cut the use of biomass in half
by 2050. Ugandan government invests in biogas, LPG’s infrastructure (Liquefied Petroleum Gas) and
into electric cooking, with strategies like Biomass Energy Strategy, E-Cooking Strategy and National
Biogas Plan. (IEA, 2023A)
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The expansion of electricity production and power grid in addition to private investments (GET FiT
program, Global Energy Transfer Feed-in-Tariff) have sped up the introduction of decentralized renew-
able energy solutions. Many renewable energy plants (Hydro, Solar and Biomass) were developed under
the GET FiT program. The price of electricity, households’ ability to pay and unsure investment circum-

stances limit the private sectors interest especially in rural areas.

Off grid and mini grid solutions offer another option for the current biomass-based approach that causes
deforestation, soil degradation, indoor air pollution and conflicts with host communities (Sadik-Zada et
al., 2021; Van Hove & Johnson, 2021; IEA; 2023A). Only 6% of the population uses clean cooking
methods (IEA, 2023A) and in the mini grid rural project study by (Sadik-Zada et al., 2021) stated that
only 4,3 % used electricity for cooking, but there was a clear interest in using electricity as a method for

cooking as long as the capacity could be upgraded to suit better for the energy intense cooking process.

Uganda being biomass heavy country, the wood needs to be gathered, and 70% of the gathering is done
by women and children, which creates gender inequality as women also tend to be the ones in the house
suffering from the polluted indoor air that burning wood causes. (IEA, 2023A) Scarcity of wood has
increased and with that the number of conflicts with host communities have risen as well. Hospitals and
schools suffer from the unreliability of electricity, which affects health care and education. Majority of
electricity used by these facilities is generated with diesel generators that are expensive to use, uneco-

logical and maintenance heavy. (Van Hove & Johnson, 2021)

2.4 Case: Mauritania

Mauritania has 5 million people, and, in the June of 2025, there was 309 000 refugees and asylum seek-
ers. Out of the 309 000 refugees, 120 000 resides in the Mbera camp in the Hodh Chargui region in
southeast Mauritania. 177 000 resides in the host communities surrounding the camp. 17 000 refugees
reside in the Nouakchott and Nouadhibou cities, these refugees are often on their way to reach the Canary
Islands. In 2026 the number of refugees has risen to 395 000 but the division of the refugees is not yet
clear. Majority of these refugees come from Mali, 97% to be precise. Other countries of origin are
Guinea, Senegal and Central African Republic. 82% of the refugees are women and children. Mauritania

has had a long open door policy regarding refugees and despite the recent spike of refugees in the last
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few years they have kept it open and remained a peaceful nation. The continued restlessness in Mali

means that short term returns are unlikely. (IEA, 2023B; UNHCR, 2025A; UNHCR; 2026)

Mauritania’s energy system is heavily based on oil and imported hydro power. Out of the all the electric-
ity generated in 2021 oil had an 89% share, wind had 6% and solar 5%. They combine for 490 MW.
Imported amount of hydropower was around 188GWh. State owned SOMELEC (Société Mauritanienne
d'Electricité) is responsible generating and supplying electricity for most territories (excluding 3 large
mining companies that generate their own electricity). Their electricity grid consists of one large inter-
connected system that has large, isolated grids as well as many small diesel and hybrid minigrids to cover
for the gaps. Still over half of the population is without electricity, only 32% has access in rural areas,
and only 48% has access to clean cooking. Cooking is done via traditional harvesting of biomass. This
is something that needs to be addressed by the government moving forward. Natural gas production is
set to start in 2024, with projects like GTA (Greater/Grand Tortue Ahmeyim), the goal is for natural gas
to replace oil eventually. (EITI, 2022; IEA, 2023B)

The potential for renewable energy in Mauritania is immense. Solar PV potential is 2000-3000
kWh/m?/year, with the lowest solar irradiation measurements on par with Southern Europe’s highest.
Also, onshore coastal wind power could produce at the same level as offshore wind turbines with the
lower costs of onshore wind power. Mauritania plans to leverage their renewable energy resources by
using it to manufacture hydrogen and ammonia and becoming a major hydrogen player by 2040. Four
projects have been announced: Aman, Nour, Green ammonia and Nassim. Aman being one of the largest
hydrogen projects in Africa. Production of hydrogen requires a lot of water and Mauritania is on a water
deficit, so the only possible way to meet the growing water demands is to desalinate seawater into regular
water and oversizing these processes to counter the water deficit Mauritania is suffering from. These
renewable energy resources could also be used to electrify the largest industry of Mauritania, mining,
which relies completely on fossil fuels in terms of energy generation. Reducing the GHG (greenhouse
gas) emissions of mining industry significantly. 1,7 TWh of renewable energy is required to decarbonize

mining operations in Mauritania. (IEA, 2023B)
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2.5 Theoretical Key Concepts

The key concepts of this study were selected on their relevancy. They comprise of four interrelated con-
structs: circular economy and its business models, just energy transition, humanitarian energy, decentral-
ized energy systems and energy communities. Each of these concepts provides a way to better understand

the effect of sustainable solutions in refugee camp setting.

Circular economy aims to give humanity another and better option to the traditional linear model of
production and consumption, aiming to shift towards prioritizing resource efficiency, waste minimiza-
tion, and material reuse. By designing systems with closed resource loops, circular economy intends to
extend the life cycle of products and technologies while reducing dependency on external inputs as much
as possible. In the context of energy systems this includes practices such as repairing and reusing solar
panels or batteries, developing easily maintainable modular technologies, and transforming waste
streams into energy sources, for example biogas. In resource-constrained environments like refugee
camps, where supply chains are fragile and local resource availability is limited, the need for such solu-

tions is critical. (Geissdoerfer, et al., 2017.; Hossen, et al., 2024.)

Circular economy business models have been created to support the companies in the transition towards
circular economy principles, from the current linear ones. This study uses these 5 models: circular supply,
resource recovery, product life extension, sharing models and product-service systems (PSS). Circular
supply implements circularity in the design and production phase so that the materials are circular and
the products can be recycled and reused without creating any waste. This way of thinking and planning
is called cradle-to-cradle, emphasising that every life cycle of the product and its materials have been
thought out and carefully selected to maximize their circularity. Resource recovery concentrates on mak-
ing the most of what is left. When a product or a material has reached its end of life, in resource recovery
the aim is to utilize waste to create secondary raw materials. Product life extension models’ point is to
extend the life of the product with the help of proper design, maintenance, repair, remanufacture and
reuse. Sharing models are when resources or products are used together, so that the use rate increases
and the need for new products decreases, for example lending a hammer that you are not using. Product-
service systems are when a company changes from selling a product to selling a service, this makes the
producer responsible for the product the entire life cycle and thus possibly creating less waste by encour-

aging the producer to create products that are long lasting and easy to maintain and repair. These actions
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mentioned in the different circular business model are all circular economy models, in the name of clarity
this study will use circular business models as umbrella terms for different circular economy models.
The circular economy models that do not fall under the umbrella terms of circular economy business
models, if there are any, will not be considered in this study. This way the first research question is

answered by using circular economy business models. (OECD, 2019)

Just energy transition expands the focus beyond technological change and aims to highlight the social
and economic justice of every energy system transformation. It emphasizes that the benefits and costs of
energy transitions should be divided equally, groups that are vulnerable must not be excluded and that
decision-making processes should be more inclusive. This involves considering distributive justice,
recognition justice and procedural justice. In refugee camps, this means ensuring that both host and dis-
placed populations have equal access to affordable, sustainable energy and that interventions aim to

strengthen social cohesion. (Wang & Lo, 2021.)

Humanitarian energy is concept specifically designed to the electricity needs of refugee camps, but it has
grown to include the host communities as well, creating a larger more holistic community-based entity.
Humanitarian energy is defined to cover all actions, politics and programs that progress the refugees and
their host communities’ access to safe, clean and renewable energy. Electricity is a basic right in human-
itarian energy, and it covers all the forms of electricity, for example cooking, lighting and heating. (GPA,

2022; Baldi 2022; Elasu et al., 2025)

Decentralized energy systems (DES) refer to locally produced and governed energy solutions, where
electricity and heat are produced near the settlements or the place of consumption. DES can be solar or
wind-based micro- and mini grids or even solar home systems or cookers. Also, certain biogas solutions
can be counted as well. These systems make it possible to store, produce and manage the consumption
of electricity on a communal and even household level. In refugee camps, which are largely off grid
settlements, DES have massive potential to combat climate change as well as resource scarcity by re-
placing current methods of producing electricity, burning wood and diesel. The accessibility to electricity
and more reliable energy improve with these systems. As well as being technological solution DES are
social solutions, they strengthen the energy self-sufficiency, resilience and participatory governance in
refugee camps and their host communities. DES align with circular economy principles and can enhance
the involvement of local communities and has the potential to create employment. In this study we focus

on DES that offer electricity and fuel for cooking. (Baldi et al., 2022; Hossen et al., 2024)
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Energy communities are defined as collective energy governances where local groups organize to pro-
duce, manage, and share energy resources. These groups are usually operated with democratic participa-
tion, shared ownership, and local empowerment. The goal of energy communities is to enable economic,
social and environmental equality and prosperity for the local community. Energy communities are seen
as a key socio-technical innovation that can support energy transition, decrease energy poverty and em-
power local sustainable development as well as being a pathway to accelerate the global energy transition
while strengthening social resilience. In refugee camps, energy communities may offer a solution through
which displaced populations and host communities can develop renewable energy solutions, ensure just
access to energy and reduce tensions over scarce resources. They also provide a platform for building
trust, skills, and capacity, making them particularly suitable for advancing just energy transition. (Walker

& Devine-Wright, 2008.; Atinsia et al., 2023; Baldi et al, 2022.)

Energy communities of refugee camps and their surroundings often rely on biomass as a source of energy.
But due to the heavy deforestation caused by the burning of biomass and the effects it has to health, the
need for an alternative solution is crucial to these energy communities. (GPA, 2022) This need could be
tackled with combining circular economy and energy communities to be intertwined with each other. All
systematic changes begin from small changes, and small energy communities are the best place for these
small changes to occur. The potential for including circular economy as a potential foundation for future
energy communities to create Circular Energy Communities (CEC) is an aspect this study will further

explore later.

Together, these concepts; circular economy, just energy transition, value chains, humanitarian energy,
decentralized energy systems and energy communities, create the analytical pillars of this study. They
are all connected to each other, decentralized energy systems often function in remote energy communi-
ties. Sometimes these communities are refugee camps, so they fall under the umbrella of humanitarian
energy. Humanitarian energy is a part of just energy transition and circular economy is a tool to be used
in just energy transition. Value chains are found in every concept mentioned above. Together they work
as the backbone to the theoretical approach as well as empirical analysis of how energy systems in refu-

gee camps can become more sustainable, inclusive, and resilient.
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3  Methods

3.1 Research Scope and Limitations

This study is focused on refugee camps in Sub-Saharan Africa, case countries being Uganda, Rwanda
and Mauritania, three countries that host large refugee populations in sub-Saharan Africa. These settings
provide valuable context for exploring the cross breeding between circular economy practices and just
energy transitions. They combine energy poverty with complex governance structures shaped by differ-
ent factors such as host states, humanitarian agencies, and local communities. While Uganda has rela-
tively progressive refugee policies and integration strategies, Rwanda presents a different context char-
acterized by centralized governance and Mauritania offers a different geopolitical view, being a Muslim
country in northwest Africa and having part of it located in the Sahara, but refugees are mainly located
in the Sahel region which is classified as Sub-Sahara in this thesis and (IEA, 2023B) report classified
Mauritania as Sub-Saharan country. Examining these countries enables a comparative understanding of
how circular energy solutions may unfold across varying socio-political landscapes. (Bahaj et al., 2025.;

Thomas et al., 2021.)

The research narrows its focus to the application of circular economy principles within the framework of
just energy transition, with particular attention to the role of energy communities. The study does not
attempt to provide a review of all aspects of energy policy in Uganda, Rwanda nor Mauritania but instead
concentrates on practices and interventions directly relevant to refugee camps. This includes examining
how reuse, recycling, repair, and localized value chain activities can enhance sustainability and justice
in energy access. The focus being on energy communities and how to make their electricity and fuel for
cooking sustainable and renewable, this is done via focus on these renewable energy sources: wind, solar,
hydro, geothermal and biomass as well as by implementing circular economy principles. The analysis
highlights the potential for collective and participatory models of governance that empower refugees and

host populations alike.

At the same time, the scope of the study involves certain exclusions and limitations. Broader national-
level energy policy developments are only considered if they directly influence refugee camp settings,

such as legal frameworks regulating refugee participation in labour markets or access to renewable
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energy programs. The research also faces constraints related to reliable and excessive data. Humanitarian
contexts are often characterised by limited and inconsistent statistics, and much of the available infor-
mation is produced by international organizations or NGOs. Also, it is important to note that much of the
data in the studies used as references in this thesis were limited by the Covid-19 pandemic. The timeframe

of the study restricts the focus to the current state of energy practices and emerging initiatives.

3.2 The style of literature review

This research is done by conducting a narrative literature review from peer-reviewed academic articles
on the subject, policy reports (GPA, IEA), scientific articles and documentation from subject related
projects in the area. The sources are selected on their up-to-date relevancy as well as their relation to the
study’s context. The sources were mainly searched from LUT Primo library and some from the internet
using google. The search terms used for Primo included following terms: “circular economy” and “en-
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manitarian energy” and “renewable energy”, “circular economy” and “just energy transition” and “refu-
gee camps”, “energy communities” and “just transition” and “developing countries”, “humanitarian en-
ergy” and “circular economy”. Some niche search terms, for example “levelized cost of electricity” or
“wind power in Africa” were used as well. The studies that were related to the scope of the study were
included, studies outside the scope were included if they were relevant and up-to-date or address a niche

concept or subject relating to this study.

The study is done from a techno-social standpoint, technical from the side of the first research question
and social from the second ones. Analysis is content based, and it focuses on challenges and opportunities
regarding the just energy transition. The literature review is divided into technological and socio-politi-
cal sides, technological side covers technical aspect of transitions, whereas socio-political will concen-
trate on everything else. This includes social, political, and economic aspects of the transition, but the
study will not go deeper into the economic aspect of the transition than referencing the other studies, in
an effort the keep the study within its scope. In analysis part the focus will go on to the aspects that are

lacking in the energy transition to for it to be called just. The socio-political analysis also uses PESTE
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analysis tool (Political, Economic, Social, Technological and Environmental) to help understand the ho-
listic nature of this problem. Usually, this tool has Legal as a sixth approaching angle (PESTLE) for the
problem but due to the scope of this study, legal concerns are mainly implemented into the political

aspect of this analysis tool as it is in (Sitra, 2025)’s tool.
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4.1 The goal of the literature review
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In Table 1 there are the research question and how literature review is used to answer to them and what

1t focuses on.

Table 1: The objective of literature review

The goal of the literature

review

Certain details the literature
review and its results will

focus on

Research question 1: How

can circular economy sup-
port a just energy transition
in countries with refugee

populations?

To get a holistic picture of
the just transitions techno-
logical side in Sub-Saharan

Africa

What parts of circular econ-
omy and its business mod-
els are already in play and

if some are missing or lack-

ing or not needed.

Research question 2:

How can value chain ac-
tors, including refugees,
host communities, NGOs,
private sector stakeholders,
and humanitarian agencies,
be integrated to ensure a
just distribution of benefits

in energy communities?

To get a holistic picture of
just energy transition espe-
cially its social side in Sub-

Saharan Africa.

Which parts of the just en-
ergy transition and its so-
cial aspect are lacking or
making the transition un-

just. And how to integrate

every actor properly.
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4.2 Literature review: technological review

The technological goal of the just energy transition is to pivot from biomass heavy energy use towards
clean and renewable energy solutions that offer just environmental, economic and social benefits in the
long run. What the study is trying to answer is how circular economy and its models can be implemented

into just energy transition.

Understanding which renewable energy solution would be the best, there needs to be comparison between
the different renewable energy sources. It is done by comparing levelized cost of electricity, that de-
scribes the cost per unit of energy generated across the lifetime of the for example hydro power plant,

and the potential for renewables in Africa.

The levelized cost of electricity (LCOE) for different renewable power plants are 0,03 USD/kWh for
onshore wind power, 0,04 USD/kWh for solar PV, 0,06 USD/kWh for hydro power and geothermal, 0,08
USD/kWh for offshore wind and 0,09 USD/kWh for bioenergy; these numbers do not account for dif-

ferences in living costs between countries (OWD, 2024).

Clean and renewable energy solutions and their potential in Africa have been demonstrated in the Figure
1. The numbers were 1 449 742 TWh/y for Solar PV, 978 066 TWh/y for Wind, 2 374 TWh/y for Bio-
mass, 1478 TWh/y for Hydro and 105 TWh/y for Geothermal, these numbers are a pure potential without
any socio-economic or legal factors weighed in and are based on the statistics of IRENA (Boadu & Otoo,
2023). In the study from (Boadu & Otoo, 2023) there was another estimation, that was based on another
research that estimated the technical wind potential to be 180 000 TWh/y which is a more realistic num-
ber to deal with and enough to cover the continent’s needs. Wind power is a feasible alternative for solar
PV, but only in the countries that are located near the edges of Africa. Central Africa is not a viable

environment for wind power to be productive. (Boadu & Otoo, 2023)

In addition to having little potential and a bit higher LCOE, hydro power often has quite large environ-
mental and social impacts, altering free-flowing rivers and their sensitive and biodiverse basins as well

as displacing up to hundreds of thousands of people. (Wu et al., 2024)
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Estimation of the technical potential of different
renewable energies in Africa (TWh/y)
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Figure 1. Estimated technical potential for renewable energy in Africa

Renewable energy communities (REC), small decentralized and community driven energy units can be
seen as a realistic and scalable solution for the challenges of energy poverty and energy democracy
(Atinsiu et al., 2023). To power these communities (Sadik-Zada et al., 2021; Matthey-Junod et al., 2022;
Elasu et al., 2025; Bahaj et al., 2025; Baldi et al., 2022; Hossen et al., 2024; Johnson, 2019; UNHCR,
2024C) all either concluded that the best solution would be solar PV or studied projects that were pow-
ered with solar powered mini grids and off grids, even though as Figure 1 presents that wind could be an
alternative solution as well. (Van Hove & Johnson, 2021) offered a hybrid mini grid to give a more stable
and dynamic solution to electrify. (Thomas et al., 2021A & 2021B; UNHCR, 2024B) studied solar home
systems (SHS) as a way to electrify on a smaller scale. Improved stoves, solar lamps, solar cookers,
electric pressure boilers and community owned streetlamps as well as LPG were among other small-scale
solution to tackle the powering of these communities (UNHCR, 2024B & 2024C; Elasu et al., 2025).
One study approached the problem from a different angle, (Mercader-Moyano & Porras-Pereira, 2023)
created a prototype refugee housing that was sustainable, modular and aimed to transform the humani-

tarian architecture from crisis response towards a renewable and participatory model. Current emergency
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houses are energy inefficient, not particularly reusable and had a low user comfort, they do not fulfil the

criteria of sustainability.

Although solar and wind have almost equally large potentials (Boadu & Otoo, 2023) and wind being a
margin cheaper (OWD,2024), still almost every study that explored a technical solution offered a solar
based solution and (Baldi et al., 2022) gave great answers to why. The potential for solar energy is large
in Sub-Saharan Africa, 2 200 kWh/m? per year. In addition, due to the price of solar mini grids, LCOE
is around 0,31 USD/kWh. Although the early investment cost is higher on solar mini grids and solar
home systems, their life cycle costs are a lot smaller than diesel generators, due to not needing as much
maintenance and no fuel (Baldi et al., 2022; Bahaj et al., 2025). Also, their modularity and the possibility
of expansion are major advantages of solar systems (Bahaj et al., 2025). This is why this study will also
suggest using community owned and controlled solar based mini grids and off grids to electrify these
remote regions where refugee camps and their host communities often reside. Decentralized, renewable

and community driven systems can act as the bridge towards just energy transition (Johnson, 2019).

Only (Kinally et al., 2022) explored one of the dark sides of these off grid solar systems, waste. Control-
ling the solar waste is key in just and sustainable energy transition. Solar waste in Sub-Sahara has gone
up significantly, 545% from 2016 to 2020. Majority of the devices, especially the cheap ones, are of poor
quality and the usage part of their life cycle often drops below 4 years. This is further amplified by the
lack of proper maintenance and bad user training that leads to the use age of the products being cut short.
This can be tackled, with proper recycling and maintenance of the components, that can add longevity
of the parts to up to 4 years, at least in European and Asian context. (Hossen et al., 2024). Valuable waste
such as lead batteries often goes to Europe to be recycled, which leads to economic value being taken
away from Africa and global inequalities being strengthened. This is why Kinally et al. suggests improv-
ing the durability and repairability of the products in addition to bolstering the repair and maintenance

services, this in hand can support the domestic battery and material industry’s development.

Solutions, to make the solar mini grids more viable and sustainable were to improve technical know-how
of the locals and humanitarian organizations as well as improve the maintenance, repair and end-of-life
aspect of the life cycle, with proper recycling and resource recovery. These were often neglected resulting
in the life cycle of these products being cut short and ending up on a scrap yard instead of a proper

utilization and recycling (GPA, 2022; Elasu et al., 2025; Kinally et al., 2022).
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Circular economy principles offer a path, where the advancement of energy field can simultaneously
promote environmental protection, health and societal participation (Kinally et al., 2019). Circular design
not only decreases ecological footprint, but also strengthens resilience, self-sufficiency and human worth

amongst displaced populations (Mercader-Moyano & Porras-Pereira, 2023).

4.2.1 Case: Rwanda

Solar home systems have allowed people to be less dependent on biomass; this can control the deforesta-
tion and improve air quality. But the lack of maintenance and spare parts as well as the absence of after
marketing create waste problems and cut the life cycles of these systems down significantly. The already
mentioned laws based on EPR could be a solution for these problems but the adaptation of these laws to
off grid systems is unclear and can threaten the local repair sector if implemented incorrectly. But also,
the products need to have proper guarantees and long-term maintenance. (Thomas et al., 2021A & 2021B;

Kinally et al., 2019)

LPG works as a transitional fuel towards clean and renewable cooking, and it emits 50 times less pollu-
tants than stoves that operate on biomass. Improved cookstoves and pellets decrease the amounts of skin
burns and exposure to toxic smokes, all while utilizing local resources and employing local people. (UN-

HCR, 2024B)

Clean energy solutions improve the living conditions of the refugee settlements by decreasing environ-
mental effects, improving safety and supporting livelihood, but it requires maintenance to be sustainable.

(Thomas et al., 2021A; UNHCR, 2024B)

4.2.2 Case: Uganda

The clear objective for Uganda is to transition from biomass based towards a clean renewable energy
infrastructure. From the case studies of (Sadik-Zada et al., 2021; Van Hove & Johnson, 2021; Bahaj et
al., 2025) can be determined that solar based mini grid can be a technical solution that is economically
more viable than current diesel generators, environmentally more ecological than the current diesel gen-
erators and it can be socially more equal and participatory solution as long as it is implemented in a just

way, in cooperation with government, private sector, humanitarian actors and local refugee and host
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communities. Local production of rocket stoves and charcoal briquettes not only improve the air quality
and deforestation situation, but they are more efficient than wood or coal (UNHCR, 2024C). Solar lamps
are the main source of lighting in Ugandan refugee settlements, they last for 5+ years and don’t emit any
harmful substances or steams and lowers the lighting costs of households in the long run (UNHCR,

20240).

Uganda’s energy system is exceptionally renewable but there needs to be investments into energy effi-
ciency and clean cooking as well as implementing circular economy principles in the use of biomass and
electronic waste (IEA, 2023 A; UNHCR, 2024C). But the energy system must cover all parts of the coun-
try, rural and remote areas such as refugee settlements and their host communities, whom are more often
than not without electricity (Sadik-Zada et al., 2021; UNHCR, 2024C). Decentralized energy solutions

should be part of the energy system infrastructure planning.

4.2.3 Case: Mauritania

The vast renewable energy resources have the potential to completely change Mauritania and its refugee
camps. Renewable energy potential can grant universal electricity access for all Mauritanians and replace
oil completely. To fund this transition Mauritania can leverage their vast natural gas resources to kick
start the transition towards renewables and green hydrogen, which can lead to a complete transformation
of the entire country in an economical as well as social and technological way. The manufacturing of
hydrogen requires a lot of water. Mauritania is currently in a water deficit, so they need to get more water.
The most viable option would be to desalinate seawater via reverse osmosis. These processes could be

oversized to combat the water deficit Mauritania is facing. (IEA, 2023B)

The clear road ahead for refugee electrification is to replace fossil fuel systems with solar PV mini grids
as majority of refugees are located in east. In coastal areas, wind is also an alternative. The rapid uptick
in refugees creates major challenges for Mauritania in terms of energy access. (IEA, 2023B; UNHCR,
2026)

The access to clean cooking needs to be improved to avoid the hazardous fumes created by the burning
of biomass and other similar options. Also, the access to lighting is a problem, less than 19% had access

to energy to ensure lightning. Due to not having access to the national grid, many use disposable lamps
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that create waste and require frequent replacement, but the number of households that use rechargeable

solar lamps, solar kit or battery-powered flashlights is on the rise. (IEA, 2023B; UNHCR, 2025B)

Currently there are planned electricity transmission lines to the east, but none exists as of 2021. A lot of
mini grids and stand-alone systems have also been planned into the Hodh Chargui region to replace the

unsustainable approaches of diesel-powered generators and burning of biomass. (IEA, 2023B)

4.3  Analysis of the technological review

To be able to answer the first research question there must be an understanding of the current situation
of circularity. The use and EoL part of the product’s life cycle, where according to literature there is a
clear void, manifesting as a lack of maintenance, recycling and end-of-life resource recovery. This leads
to incomplete circular economy where products life cycles are cut short and resource recovery is lacking.

Focusing on this needs to be a priority in tackling the technological side of the just energy transition.

The technological solutions pivot towards solar based alternatives. There are also some transitional so-
lutions such as LPG, improved cookstoves and improved biofuels, such as briquettes and pellets. With
these solutions have come up few concerns on the lack of maintenance and circularity, with proper
maintenance and circularity these products could have significantly longer lifespans and simultaneously
could decrease the amounts of solar waste created. The current heavy reliability on biomass, could be a
good starting ground for biogas production, but the implementation of biogas and its viability would need

to be studied further.

The pivot towards solar based solutions could be because, even though wind is a viable option, refugee
camps and their host communities are often located remotely and therefor are out of reach of the electric
grid. Off-grid solutions are required and it’s not cheap, which can be seen in the LCOE of solar PV 0,04
USD/kWh (OWD, 2024) versus the LCOE of solar mini grids 0,31 USD/kWh (Baldi et al., 2022). Solar
PV is much more transportable and modular than wind power (solar panels vs a 100-meter wind turbine).

This makes solar PV a clear number one alternative for electrifying these areas.

The case countries of Rwanda, Uganda and Mauritania are in an exceptionally good situation in terms of
the Sub-Saharan context, especially Uganda has a great technological foundation built. They just need to

capitalize on it. The two neighbouring countries require pivoting from biomass use, Rwanda has already



33

to a certain extent with banning the use of firewood for cooking, but there are still ways to go. Solar PV
is the option for both countries due to their landlock location in the centre of the continent and proximity
to the equator. Mauritania needs a strong pivot from the use of oil, by leveraging natural gas resources
as a funding mechanism for the transition. All countries are located on the globe so that their viable
option to electrify their countries, as well as their remote regions and refugee camps, is solar PV, in

Mauritania’s coastal areas wind is also an option. Technological solutions are on the right track.

The following Table 2 answers the first research question on what types of circular models can be im-
plemented in the energy communities of refugee camps. It also answers to the priority to implement the

models.



Table 2: Implementation of circular economy business model
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Circular  econ- | Can it be implemented? What is the priority?

omy  business

models

Circular Supply | Most of the technological solutions for the en- | Priority: It is a priority but al-

ergy transition, like mini grids and sustainable
emergency housing, are mainly built and de-
signed with circular supply principles in
mind, so it is already implemented as a part of

the transition.

ready mainly implemented.

Resource Recov-

ery

Recovery of resources was a problem as recy-
cling was lacking, high value parts went to
Europe. A lot of the resources turned into
waste or left the continent. Clear need for a

proper resource recovery implementation.

High priority: One of the major
deficiencies of the technological

side of the just energy transition

Product Life Ex-

tension

Product life cycles were cut short due to lack
of maintenance and spare parts. Lowering the
use age significantly. Clear need for imple-

mentation.

High priority: One of the major
deficiencies of the technological

side of the just energy transition

Sharing models

Most of the technologies used in refugee
camps are so essential that they cannot be
shared and those that are shared, always has
been shared. P2P electricity selling could be
one, but it is debatable if it falls under the um-

brella of sharing models

Not a priority: It has somewhat
always been implemented to a
certain degree in refugee camps,
but perhaps in the future there
will be a bigger need for sharing

models.

Product service-

systems

This could help tackling resource recovery
and product life extension problems, but there
is a risk of not getting the locals involved. Im-
plementing this would mean training and hir-
ing the locals to be the service-system instead
of the company bringing the employees to the

site, for it to be just.

Priority: Could be very useful if
implemented in a just way, but it
could also be damaging to the
just energy transition if imple-

mented incorrectly.

35
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Table 2 makes clear that the energy communities of refugee camps and their host communities need to
implement proper maintenance, repair and spare part systems to transition towards a circular economy.
Resource recovery is also a key model to implement in these situations; to fully benefit from the resources
these technological solutions bring to the camps. Circular supply and product service-systems should be
implemented and are to a certain extent already. But in the case of PSS, it must be implemented correctly
and in a just way. Sharing models are seen as a future consideration to implement into the camps, cur-
rently there is no alarming need for its implementation. As previously stated, implementing these models
into technological interventions could add up to four years, which is more than some of the solar prod-
ucts’ entire life cycles, to the parts lifespans therefor giving longevity to the products, possibly even
doubling or tripling their lifespan. All while decreasing the amount of waste created, cutting energy costs

and promoting energy independence as well as the livelihood of the local population.

Case country Uganda needs to implement circular principles better, especially in the use of biomass and
control of electronic waste and here these circular business models could be of use. As there is potential
in electronic waste and in the use of biomass. With proper handling of biomass there could be future
possibilities in biogas production. In Rwanda the need for these circular business models is great just like
Uganda, but unlike Uganda the focus should be on maintenance and extension of life cycle, creating the
possibility for new value chain actors, maintenance and service providers. This could create new job
opportunities for refugees and their host communities. Mauritania can learn from these two countries as
they build their renewable infrastructure and implement circularity from the beginning, for them to avoid

these problems all together, but access to clean cooking and access to electricity are top priorities.

As previously mentioned in the study, the possibility of combining circular economy and energy com-
munities to create circular energy communities which are created and designed to be circular from day
1, could work as a theoretical framework for the implementation of circular economy business models
and therefor the implementation of circular economy models into energy communities, especially in ref-
ugee context. It could also work as the foundation for future energy communities along with renewable

energy communities.

This study offers circular economy business models as a means of intervention towards circular energy

communities and sustainable circular economy. Leading to less waste and longer lifespans for products
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and technologies. As a result, there can be optimized circularity amongst the energy communities of
refugee camps and their host communities. Just like Figure 2 describes. The red arrow in the first part of
the image describes the current state of circularity in the refugee camps, where use phase and EoL of the

products are neglected leading to shortened life cycles for products and increased waste amounts.
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Figure 2: The transition towards the final state of circularity in the refugee camps of Sub-Saharan Africa

4.4 Literature review: socio-political review

Social aspect of the transition was headlined a lot in the studies. While technical side was the one chang-
ing rapidly, social aspect was often misunderstood and left out or having the possibility to repeat and
possibly even enlarge the mistakes from previous energy transitions (Agbaitoro & Ekhator, 2025; Mat-
they-Junod et al., 2022; Hanke et al., 2021). To tackle this it is important to have cultural recognition
(Matthey-Junod et al., 2022). Social inclusion and participatory engagement are key things to take into
consideration when you want to make energy transition just for everyone, especially in refugee context
(Agbaitoro & Ekhator, 2025; Matthey-Junod et al., 2022; Hossen et al., 2024; GPA, 2022; Elasu et al.,
2022; Johnson, 2019), especially women’s inclusion and participation can add acceptability and credi-

bility for these projects (Johnson, 2019: Elasu et al., 2022). It is vital that the local context is taken into
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account (GPA, 2022; Matthey-Junod et al., 2022; Elasu et al., 2025). The importance of local communi-
ties’ participation, inclusion, and control in these energy systems and their decision-making process is
key to their success (Elasu et al., 2022; Matthey-Junod et al., 2022), especially host communities need to
get the same benefits that refugees get, electrification for example, to ensure that there will be no frictions
between host communities and refugees (Baldi et al., 2022) NGOs primarily work with locals and activ-

ists to support local rights (Agbaitoro & Ekhator, 2025).

Concrete action that can be taken to ensure social and cultural inclusion as well as participation is to
bolster public participation and create institutional capacity (for governments, NGOS and local commu-
nities) for the monitoring of justice and ensuring that the communities will be heard (Agbaitoro & Ek-
hator, 2025). Socioeconomic reality must be considered in planning all of this (Kinally et al., 2019) and
to further energy justice, the vulnerabilities must be recognized and understood before anything can be

done (Hanke et al., 2021).

All of the studies that explored the economical side of the transition came to the conclusion that the
systems cannot be funded by irregular emergency donations, but rather with a more market orientated
approach and that the dependency on donations should be as low as possible (Elasu et al., 2025; Matthey-
Junod et al., 2022; Thomas et al., 2021A & 2021B; Bahaj et al., 2022; Hossen et al., 2024; GPA, 2022;
Hanke et al., 2021). Donation model is not a sustainable approach to funding. Pay-as-you-go -model
(PAYG) was suggested to be a viable economical solution, where households would pay a monthly fee
of certain amount, instead of a one large purchase. This would bind the households to a long-term eco-
nomical investment, while having irregular income. (Thomas et al., 2021A & 2021B; Elasu et al., 2025;
GPA, 2022) Energy-as-a-Service -model (EaaS) was seen as a solution, especially for companies and
entrepreneurs (Hossen et al., 2024; GPA, 2022). Hossen et al. also suggested that Peer-to-Peer (P2P)
energy exchange could decrease dependency on power grid and in hand would increase energy equality.
Elasu et al. brought up AMPERE (Accessing Markets through Private Enterprises for Refugees Energy
access) as a market-related intervention to get private sector more involved and suggested, De-Risking
Pay-as-you-go, Smart communities coalition innovation fund (SCCIF) and smart financing, to be used

as financial intervention methods.

Private sector needs to be participating willingly in these projects, and camps and settlements need to be
making themselves more appealing for investors for these projects to function in a sustainable manner

and ensuring longevity on the financial front (GPA, 2022; Matthey-Junod et al., 2022; Elasu et al., 2022).
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But with the involvement of private sector, there needs to be clear regulatory mechanisms and ownership

models (Matthey-Junod et al., 2022).

Political and legislative side of the transition requires just energy initiatives to be integrated into national
and international energy strategies (GPA, 2022; Agbaitoro & Ekhator, 2025; Elasu et al., 2025). Human-
itarian energy as a strategy should be part of long-term development policies (Johnson, 2019), where
public and private sectors cooperation is key (Kinally et al., 2022; Van Hove & Johnson, 2021). The
need for clear laws and politics about just energy transition, which recognises social and environmental
rights as well as includes these in, future energy policies and projects and international human rights

norms (Agbaitoro & Ekhator, 2025).

Four different deficiencies of justice came up: distributive injustice (Unfair division of benefits and dis-
advantages), procedural injustice (exclusion of local communities from decision-making), restorative
injustice (deficiencies in the compensation of damages) and recognition injustice (disregarding margin-
alised identities and cultures) (Agbaitoro & Ekhator, 2025). By solving these four injustices the energy

transition could be a lot more just than it is currently.

GPA stated in their summary: The State of the Humanitarian Energy Sector: Challenges, Progress and
Issues in 2022. That the biggest obstacles in Humanitarian energy sector are funding, governmental struc-
tures and lack of data, we have gone over two out of these three, now is the time to go through the last
one, lack of data. They also state that the lack of data is a huge problem, there is no global starting point
for refugees’ energy use. But the same year Baldi et al. created an open RSEA DB (Refugee Settlements
Electricity Access DataBase) to combat this exact problem, lack of data, at least in Sub-Saharan context.
It gathers together qualitive and standardized data from nearly 300 refugee settlements in 23 African
nations. (But it is important to note that the future of the database is unclear as I was unable to access it
for this study). (Elasu et al., 2025) noted that the lack of data is a hinderance to planning and that common

energy indicators and monitoring systems are required so that projects can be assessed long-term.

In just energy transition, not a single sector of sustainability should be left unnoticed and all of them
should be handled as an integrated and iterative whole, not separately (Matthey-Junod et al., 2022). Be-
cause just energy transition can work as a bridge between humanitarian help, sustainable development,
different political movements and actors such as climate movements and public and private sectors

(Wang & Lo, 2021). But it requires cooperation between all the parties and proper financial, political and
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technological support (Bahaj et al., 2022; Atinsiu et al., 2023). Humanitarian energy transition is a vital

part of energy justice (Elasu et al., 2025).

4.4.1 Case: Rwanda

Refugees need the right to do work and move freely to expand energy access and increase self-reliance
(Thomas et al., 2021A). Rwandan government has excellent policies and frameworks such as RE4R and
CRREF, but the integration could be better. Banning of firewood as a source of cooking is a step into the
right direction, it has created alternative solutions that make the cooking cleaner process and in hand the
house a healthier place to be in, tightening the gender equality. Social acceptability is key, and techno-
logical solutions need to be modified for the user’s needs. Wrong sized and badly designed solutions are
left unused or are sold off. But the solutions, like solar home systems, have increased lighting by 90 mins
per day. This has increased the feeling of safety, ability to do housework after dark and studying oppor-
tunities for children, showing that they do in fact make a difference in the social aspect of refugees’ life.

(Thomas et al., 2021A & 2021B; UNHCR, 2024B)

Economically the high price for these systems is a problem, which has led to the use of PAYG -model,
which itself has created an economical dependency for the already low- and unstable-income refugee
families. Lower powered systems led to more discontent and neglecting payments. The addition of in-
come was marginal, but instead money was saved with these systems, proving the financial benefit.

(Thomas et al. 2021A & 2021B)

These projects have the potential to change the living conditions of these camps and their economic
activity, but their success depends on political support, user-oriented planning and sustainable mainte-
nance. Equality between communities, avoiding free donations and supporting market-based model are
also key in moving forward. as well as the energy programs need to be integrated into education and
income. To top it off there needs to be long-term data collection so the effects of these projects for edu-

cation, income and equality can be evaluated. (Thomas et al., 2021A & 2021B)

The Rwandan government cases are giving a strong model on how humanitarian energy can be imple-
mented into national climate and energy policies as well as global sustainable development goals (UN-
HCR, 2024B). But there is much to do on making the refugees integrate better into the country, allowing

them to participate more in this transition.
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4.4.2 Case: Uganda

In Uganda the refugees already have the right to move freely (UNHCR, 2024C). But socially to develop
further the energy access must be broadened from lighting to business activity and strengthening liveli-
hoods (Bahaj et al., 2025) as well as aim for community-based control models where refugees take part
in controlling the energy solutions (Van Hove & Johnson, 2021). In Uganda there are successful exam-
ples of democratizing the energy use that has led to increased local ownership and social cohesion (John-
son, 2019). The electricity production’s structure is on a sustainable basis, but energy access and just

division are still key challenges for Uganda (IEA, 2023A).

For these energy projects to succeed long-term there needs to be governmental support for private sector
and community driven solutions, especially off grid and mini grid projects (IEA, 2023 A). Just energy
policies should be integrated into Uganda’s national energy strategy and Uganda should support the local
renewable energy markets, especially off grid and mini grid projects. There should also be major invest-
ment into energy efficiency, clean cooking and to the accessibility of energy investments. Sustainable
control of biomass use is key as it is not on a sustainable basis currently. Using the coal market to fund
the transition could be a way for the government to take advantage of the remnants of the fossil fuel era.
By creating national databases of technological readiness and dynamicity of energy markets in crisis
area, Uganda could navigate this transition as smoothly as possible. (IEA, 2023A; Van Hove & Johnson,
2021; Bahaj et al., 2025)

4.4.3 Case: Mauritania

For Mauritania to succeed in the just energy transition, there needs to be strong policy intervention as
well as establishing transparent and robust regulatory frameworks. Coordinated agreements and action
between stakeholders from all areas of the value chain, to ensure unified process. Innovative financial

models as well as public-private partnerships for proper financing of the transition. (IEA, 2023B)

Currently UNHCR are working on ground in West Mauritania to ensure that everyone is heard and to
build capacity to community- and women-led initiatives as well as reinforcing the outreach of volunteer
networks. They aim to prioritise people specific needs and support the education of refugee children as

well as grant on par access to health care services with Mauritanian nationals. (UNHCR, 2025A)
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In Hodh Chargui region the governments ban on cutting wood has made alternative solutions of energy
and cooking more viable as well as risen the percentage of people using clean cooking technologies and
fuels to over 40%. Pay-as-You-SAVE LPG for Cleaner Energy -initiative has potential to be a blueprint

for other refugee-hosting countries in integrating climate action and cash assistance. (UNHCR, 2025B)

But despite all these, the lack of comprehensive national asylum law is a large obstacle for effective
protection of refugees and their rights, especially in terms freedom of movement, access to territory and
protection against refoulement. This is why clear legal framework is required for Mauritania to meet
international requirements as well as including refugees in national social protection systems and educa-
tion. Better funding is also required to fill the 50% funding gap that exists in UNHCR funding of Mau-
ritania. (UNHCR, 2026; UNHCR, 2025A)

4.5 Analysis of the socio-political review

Now that the just energy transition is better understood we can delve into the analysis of the socio-polit-

ical side of the transition to be able to answer to the second research question.

Social aspect of the transition is often left out, leading to the possibility of repeating the mistakes of
injustice and unequal sharing of benefits from previous energy transitions. Social inclusion, gender equal-
ity and participatory engagement are keys in the success of just energy transition from the refugees’ and
their host communities’ perspective. Failure to do this could lead to the energy transition to be no longer
just. Government politics and energy policies are key in steering the just transition towards righteous
path, implementing humanitarian energy into all projects and policies related to climate and energy is
necessary. These policies should be long-term as the mean exile for a refugee is 10,3 years, that is a long
time and not an emergency solution. The need for building up institutional capacity for governments
themselves, NGOs and local communities to monitor justice. The involvement of private sector is re-
quired to make the transitions funding sustainable as the current donation model is not on a sustainable
basis and doesn’t allow long-term planning that is key in the future of the transition. Private sector needs
to have better access to the camps, and refugee energy markets need to be marketed better for private
investors so that they can get interested. Regulatory mechanism and ownership models are needed to

control the private sector and ensure that their actions are just. To monitor all this there needs to be proper
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data collected and stored into a standardized format, so that the real effects of decisions, policies and

projects can be assessed long-term.

Case countries Rwanda, Uganda and Mauritania have a lot of similarities with advanced politics and
integrated policies, but just distribution of benefits and social inclusion isn’t always happening. Rwanda
needs to concentrate on equality between communities and that the solutions and interventions they pro-
vide are socially acceptable. Their advanced policies and frameworks on equality and refugee integration
give them a firm basis on which to further develop just energy transition, but it is noteworthy that Rwanda
is lacking on the rights for refugees. Uganda has very equal rights for refugees as they are allowed to
move freely and get a job just like any other person in the country. Uganda needs to focus on energy
access and just division, as well as aim for community-based control models in refugee camps. The
country has a very good foundation on their electricity production, and the energy transition is further
than most countries in the region, but the biomass use is not on a sustainable basis. The policies and
strategies should be long-term as the average residency for a refugee in Uganda is 17 years. The possi-
bility to use Uganda’s coal market to fund the transition is a clear advantage. Mauritania’s policies in
just energy transition require robustness and transparency as well as having proper financial structures
to support them. In terms of refugee policies, they are on the right track with their open-door policy but
a focus on creating a comprehensive national asylum law is required for Mauritania to improve in refugee

integration. All countries are in a great position but clearly need to focus on different things.

In table 3 there are the ways and paths on how to integrate the value chain actors to ensure just sharing
of benefits and to sum up the holistic solution to integration. In addition, it has a column where it’s

determined how large is the need for better integration of this value chain actor.
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Different actors

How can this value chain actor be integrated to
ensure just distribution of benefits in energy

communities of refugee camps context

The need for better inte-

gration

Refugees

Participatory approach. Inclusion in the de-
sign, decision-making, maintenance and own-

ership of the camps and their infrastructure.

Clear need for better in-
tegration: Social inclu-
sion and participatory
action need to be higher
as well as the chance to
have a say in local en-

ergy projects.

Host communities

Offering the same energy solutions as to refu-
gees. Inclusion and participatory engagement
to the same level as refugees to avoid any fric-

tions.

Clear need for better in-
tegration: Social inclu-
sion and participatory
action need to be higher
as well as the chance to
have a say in local en-

ergy projects.

Government

It’s a long process, where it is financially and
socially better to aim for long term goals in-
stead of short-term results and to include eve-
ryone in the decision-making process. Im-
portant is to set clear laws and regulations on
the technologies to ensure proper scalability as
well as have laws and regulatory mechanisms
for these Include

financing projects.

No need for better inte-
gration: need to inte-
grate other actors better
to the decision-making
and design process and
make it an inclusive pro-

ject.
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humanitarian energy into all climate and en-
ergy policies and projects. Need for data col-

lection, to assess long-term effects

Non-governmental

zations

organi-

It’s a long process, where it is financially and
socially better to aim for long term goals in-
stead of short-term results and to include eve-
ryone in the process. Need for data collection,
to assess long-term effects. Focus from activ-

ism to involvement in the process.

Could be integrated bet-
ter: These organizations
need to be included in
decision-making  pro-
cess so that their voices
as well as the locals they
are representing gets

heard

Humanitarian agencies

Access to camps must be easier and more or-
ganized so private sector can be brought in
more coherently. Donation model isn’t sustain-
able nor long term. Focus to long-term plan-

ning instead of short-term emergency aid.

No need for better inte-
gration: Need to be
more inclusive in other
actors’ integration into

the camps.

Private sector

It’s a long process and this creates the oppor-
tunity to have long-term paying clients. Must
be regulated properly to ensure that private
sector does not deepen the existing social ineq-
uities. Requires financial encouragement (sub-

sidies, tax reliefs, etc.).

Clear need for better in-
tegration: Access to ref-
ugee camps must be
made easier as well as
proper support and regu-

latory mechanisms

Just like Table 3 represents, to integrate every value chain actor to ensure a just sharing of benefits,

everyone needs their own method and focus points for the integration. Refugees and host communities

have quite different integration methods as government or private sector, but government’s role is of

course the most important as they are the ones setting all the regulations and laws and often are the ones

behind majority of the projects in one way or another. Governments need to be more active in including

and integrating these actors in a way that benefits everyone. Processes and projects decided by one or
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two participants make it difficult for the decision to be entirely just. Private sector requires a better inte-
gration and to do that private sector needs to be regulated and supported for them to be able to partake in
the transition the way they are required. By improving access to the camps and having proper support
from governments, by tax cut offs and tariff reductions and removals as well as subsidies. Support creates
the possibility for them to get interested in getting involved in refugee energy projects. Refugees and
host communities need to be integrated better to ensure just distribution of benefits. Refugees and host
communities need to be included better in the design and decision-making processes as well as in own-
ership and control of assets in these projects that they are in the centre of. The solutions need to have
refugees and host communities participate more rather than giving them everything for free. NGOs must
be more integrated in the decision-making process as now they are focused more on activism. The need
is for them to be an equal member of these projects to ensure that the NGOs and the people that they are
representing are being heard and can affect decisions more directly instead of via activism. Humanitarian
agencies are required to shift their focus from short term emergency aid into long term integration and
provide better access to the refugee camps. To integrate all these governments must create institutional
constructs that make it possible for every value chain actor in these energy community projects to have
a say in the decision-making process and to ensure just distribution of benefits. Long-term commitment
is key as well, because of the duration of refugee’s residency. To enable all this, it is pivotal that there is
proper data collection so that it is possible to assess long-term effects of policies and projects and to help

plan future projects and policies.

Increasing participation amongst refugees and host communities could be via including them in the entire
life cycle of these projects as an equal member of the project as well as have a say in the future energy

policies that concern them.

Case countries Rwanda, Uganda and Mauritania have strong basis for integrating different value chain
actors, all have advanced policies in refugee integration. Rwanda needs to integrate refugees better, by
giving them equal rights and to include them in design and decision-making process to ensure that the
projects are socially acceptable. Different host communities need to be integrated equally. Uganda needs
to integrate refugees and host communities better via community-based control models in the settlements
as well as focusing on giving them proper energy access and that the distribution of benefits is just.

Mauritania needs to protect refugees better with more comprehensive legislation as well as have stronger,
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transparent and robust policies in energy transition. More sustainable and innovative funding mecha-

nisms are required in energy transition as well as refugee funding.

To get a holistic understanding of the entire just energy transition in refugee context. A PESTE analysis
is done on the results of this study. Table 4 gives the focus points for each category in the PESTE analysis
tool for the future. Especially Political and Social aspects are in danger of getting left behind and require
immediate action. Circularity requires immediate implementation. Economically the model must change
towards market-based funding for this transition to get a chance to succeed. Environmentally energy

consumption needs to be sustainable and healthy for the users.

Table 4: PESTE analysis

Focus points

Proper inclusion and integration into all as-
pects of the process as well as legislative
Political rights for refugees

Market-based funding instead of the cur-
Economical rent emergency donation based

Equality for everyone especially women
and children. Participatory approach for
Social energy communities

Taking advantage of the renewable energy
potential in electrification and having
Technlogical proper circularity implemented from day 1

Energy must be sustainable to the environ-
Environmental ment and healthy to the users.

With this analysis the just energy transition can be summed up to a single table that covers all major

angles of the transition.
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5 Discussion

5.1 Combining the research questions

Technological advancements allow the energy transition to happen, but to make it just, it needs to cover
all aspects of the transition. This is why this is a holistic problem, rather than a social, political or tech-

nological problem.

The need for product life extension and resource recovery circular business models to improve recycling
and maintenance of the solar mini grids and lamps could solve the problem of longevity as well as the
accumulating solar waste problem, tackling two problems with one solution. But for these to fit into the
just energy transition they need to be implemented so that the benefits are shared equally. In the case of
refugees and their host communities, the circular economy business models need to be implemented to
be as participatory as possible while being tailored to the local context of the camps and their surround-
ings. These models require the private sector or the support from government, in most cases both to-
gether, for it to be financially possible to implement these models. Private sector’s actors need to have
circular economy principles and long-term development as a mentality to be successful in refugee camp
context. Governments need to support the new technologies with tax free imports or supported manufac-
turing as well as support all the other actors of this change to allow the just energy transition to flourish.
They hold all the pieces, now they just need to divide them equally and in a sustainable manner. The
need for politics, policies and projects to include and integrate humanitarian energy as a part of climate
and energy policies is key. Long-term commitment is required from every actor, as refugees are often
around for more than just a year or two. The whole landscape for refugees should be transitioned away

from emergency aid and towards a long-term integration plan for refugees.

This study managed to answer the first research question: “How can circular economy support a just
energy transition in countries with refugee populations?” by using circular economy business models as
there are only 5 of them to simplify the illustration and to help private sector understand where there are
market gaps. The study discovered that there are several circular business models that fit the criteria,
especially resource recovery and product life extension. Circular energy community framework was born

in the process. It works as a holistic solution for the first research question while not directly answering
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it, as well as it could offer future energy communities a way to avoid linear consumption all together. t
is noteworthy that the framework needs to be studied further and perhaps could be refined better, but as
a concept it is already a good foundation for future energy communities. I see that circular economy can
be a strong tool in the just energy transition, but it needs to be harnessed properly. Luckily circular econ-
omy is somewhat a very good foundation to be building a just transition on as it offers a lot of chances
for a just approach to the different aspects of circularity, for example, recycling, repair and sharing can
be very inclusive and participatory. They just need to be used in a correct way to ensure the desired

outcome.

The case countries of Rwanda, Uganda and Mauritania are clearly on the right track in navigating the
just energy transition, but it remains to be seen how it turns out in the end. All countries have built up a
strong case for them to succeed in just energy transition especially in refugee context. Although they
have some striking differences in terms of political and religious structure (authoritarian vs. democratic

vs. Islamic) they have somewhat similar approaches and results so far into the transition.

The second research question: “How can value chain actors, including refugees, host communities,
NGOs, private sector stakeholders, and humanitarian agencies, be integrated to ensure a just distribution
of benefits in energy communities?” was answered successfully in this study by telling what needs to be
done to ensure just distribution, which value chain actors require better integration and some concrete
ways to integrate these actors. With the PESTE analysis tool the thesis was able to answer both research

questions in a very simplified format.

There is a lot of things that can go wrong and harm the just energy transition, but that is true for every
change, ever. Humanity should be smarter than it ever has been before, so the transition should be pos-
sible now more than ever before. This study gave a simple model, some pictures and a framework to
understand what the focus points should be and how to approach them, as well as clear ways to implement

and integrate these models and actors. CEC can work as foundation for future energy communities.

5.2 Comparison to similar studies

This work has a lot of similarities in terms of key points brought up about the just energy transition as
(Matthey-Junod et al., 2022), but the biggest contribution that work had was the fact that it emphasized
that not a single aspect of just energy transition should be disregarded, this brought in the PESTE analysis
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tool. The study conducted by (Atinsiu et al., 2023) also had a lot of similarities in terms of key points but
from the perspective of renewable energy communities, which the study sees as the central solution for
advancing just energy. The CEC framework fundamentally works the same but approaches the problem
from a different perspective. Proving that this framework is viable. The necessity of this framework is
left for others to judge. The study from (Kinally et al., 2022) came to the conclusion that the durability
and repairability of the off-grid solar systems should be a priority before recycling, which differs slightly
from the conclusion this thesis, in terms of priority, reached. Studies regarding just energy transition
often approached the problem from either social standpoint (Agbaitoro & Ekhator, 2025) or from a tech-
nological standpoint (Baldi et a., 2022). This study combined those two, similarly to (Elasu et al., 2025),
but instead of giving broad advice from a holistic standpoint it gave clear circular economy business
models to be applied and how to integrate different value chain actors to ensure just sharing of benefits.
Trying to be more practical in answering largely a theoretical problem by using these circular economy
business models and ways to integrate value chain actors, while also creating more holistic tools to better
comprehension. There is not a singular right answer to these questions that all of these studies try to
answer but there are a lot of correct ones. The challenging part is to combine all the right answers to a

practical form for different actors to implement them.

5.3  Future studies

There should be studies that focus on data on Sub-Saharan Africa and its refugee camps and refugee
camps in general. With the future of RSEA DB being up in the air there need to be proper data on the
electrification of refugee camps and their host communities and what effect they have in the long run.
With this data it could be easier to lure private sector investors in and convince all the value chain actors
of the potential these projects and these camps have as well as. Of course, this data needs to be long-
term, and it is possible that it will not be a reality for a good number of years. But the data could answer
the question how effective for example circular economy principles are on these camps and their sur-
roundings. Future studies could also focus on how to make the financing of these camps more viable,
what kind of funding method would be the best. How the integrating on humanitarian energy into energy
and climate policies affects the state of humanitarian energy is also a very interesting but it would require
a country to completely integrate these two things before it could be studied. The connection between

CEC and REC would need further studies and even a possible combination CREC (Circular and
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Renewable Energy Community) with justness integrated into the framework as well could be a solid
basis for a study. Because just energy transition would not be needed when the energy communities
would all be circular and renewable as well as being just at the same time. The implementation of proper
certification system for these off grid solar systems and solutions requires further studying. Lastly future
studies could focus on the aspects of circular economy and how much more efficient implementing its
principles s compared to the more traditional approaches or is it actually that much more efficient after
all. Most of the technologies were designed with circularity in mind but the circularity did not seem to
happen that much at the actual location, and it would be interesting to see if properly implementing these
principles and models, would actually make a difference and if it would, how big of a difference. They
need to be implemented in the local context of course as the principles and models need to be accepted

for them to be successful.
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6  Conclusion

This narrative literature review study aimed to answer two questions. To get the answer these questions
the study aimed to get a holistic understanding of the just energy transition from a refugee camp context
in Sub-Saharan Africa. Once all aspect of the transition were gone through via the literature review, the
questions could be answered. First one being, what type of circular models could be implemented into
the energy communities of refugee camps and second one how the different value chain actors can be
integrated to ensure just distribution of benefits. The first question was answered with two clear circular
business models that have a high priority of implementation, resource recovery and product life extension
as the life cycle of solar products meant to electrify the camp were often cut short due to deficient mainte-
nance and recycling of components. And two models that have a priority in implementation, circular
supply and PSS, to make the whole life cycle more circular and scalable and to have the entire lifecycle
of the product be handled by the company, but these models were already somewhat integrated, or they
are needed to be implemented in a very specific way to ensure justness. These models were accompanied
by the circular energy community framework that combined energy communities with circular economy
principles, aiming to avoid linear consumption by transforming the community into circular or integrat-
ing circularity from the very beginning of a community’s energy journey. The second question was an-
swered with concrete ways to integrate the different value chain actors, such as including refugees and
host communities better into the design and decision-making process of energy projects concerning them
as well as integrating private sector more efficiently, by giving them better access to refugee camps as
well as supporting their involvement in the energy projects from governmental level, with subsidies,
tariff reductions and tax cut offs. All of these integrations are mainly handled by the government and
other major parties of these projects, and they need to be able to integrate all parties concerned for a more
long-term commitment and in a more just way. The study also answered to the second research question
by reporting which value chain actors need to be integrated better than they currently are, these were
refugees host communities, private sector and NGOs, though the last one with a little less priority than
the previous three. Case countries Rwanda, Uganda and Mauritania were used as a practical example of
the just energy transition in refugee settlements, so that the study would not only be in the theoretical
sphere but would have actual practical examples and structures. The study created a framework and two

figures to get a better understanding of the just energy transition and the states of circularity in the context
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of this study. The PESTE tool was used to better understand the just energy transition concept and how
delicate it is as well as how it functions in the real world, but it is also usable in the analysis of just energy
transition and which parts of it are being neglected. The current state of circularity and the transition
towards the final state of circularity in the refugee camps of Sub-Saharan Africa images were created to
get a better understanding of what should be the focus point in circular approach to refugee camps and
their host communities. The answers given in these research as well as the models, figures and framework

created, could be of use in the just energy transition in Sub-Saharan Africa’s refugee settlements.
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