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E X E C U T I V E S U M M A R Y

Implementation of a community solar mini-grid for a refugee camp is a complex
polycentric issue with multiple levels of decision-making bodies coordinating pro-
duction, provision, �nancing, and monitoring activities bringing together several
actors such as humanitarian and development organizations, nation states and lo-
cal governments, partnerships, funders, private sector actors, research organiza-
tions, and camp and host communities. The questions such as who should initiate,
develop and manage an energy project, which actors should be involved in, how
the operations and maintenance activities that needs be carried out in a displace-
ment setting are not readily answered. This research aimed to answer the following
research question:

Main Research Question

To what extent can community-based governance approaches for solar
mini-grids provide energy access in refugee camps?

The research is exploratory in nature since this topic has not been studied in the
literature, which brings out qualitative research as an approach. Case study was
selected as the strategy to conduct qualitative and exploratory research that this
thesis is concerned with. The information gathered from desk research and semi-
structured interviews are presented in the related elements of the IAD framework
and assessment framework. The Kigeme refugee camp in Rwanda is selected
since it has political and managerial stability, ongoing initiatives to improve en-
ergy access, and data available for analysis. The Institutional Analysis and Design
(IAD) framework with integration of multiple levels of analysis in constitutional,
collective-choice, and operational level is used. A community level analysis of hu-
manitarian energy governance is done through desk research and semi-structured
interviews. Additionally, the drivers and barriers for community solar mini-grids
are discussed with experts to better understand the potential of such systems in
displacement settings and transformed into an assessment framework for decision-
makers to utilize.

The energy governance in the Kigeme refugee camp is analyzed by applying the
IAD framework with multiple-levels of analysis that is tailored to represent global
and camp-level rules-in-use. It is observed that the level of energy access differs
among households, community facilities, and enterprises. There is a lack of reg-
ulatory framework detailing how a particular energy use can be supplied with
available options of national grid, diesel mini-grid, and solar micro-grid. In addi-
tion, the lack of technical expertise and dominance of UNHCR in decision-making
processes about energy provision activities results in ineffective use of funds. With
recent projects, the technical expertise is used to promote community involvement,
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market-based �nancing mechanisms, and improved policy making. The inclusion
of refugee community in planning, decision-making, and implementation phases
of the project is thought to will help to provide electricity to all refugee households.

The factors that affect the success of community solar mini-grids are compiled by
evaluating the �ndings from the study of the Kigeme refugee camp, and literature
review on common-pool resource management and community mini-grids. An
assessment framework is created that describes these factors as technological, insti-
tutional, economic, and social factors. Technological factors that need to be consid-
ered by decision-makers are identi�ed as sizing of the system capacity, technical
expertise, and monitoring activities. Institutional factors identi�ed are the lack of
regulatory framework, de�nition of ownership, and knowledge sharing. Economic
aspects that impact community solar mini-grids are funding, private sector involve-
ment, and �nancing. Social factors that need to be taken into account are commu-
nity involvement and social capital. The research shows several opportunities for
humanitarian organizations to involve camp communities and private sector so that
energy needs can be met in a sustainable and cost-effective way. Long-term plan-
ning and funding play can be ensured by strengthened relationships with funding
partners. The lack of data on global and camp levels requires more research to ex-
plore opportunities to meet energy needs. To improve the sustainability of energy
services, more coordination will be needed between refugees, local governments,
humanitarian organizations, and private sector actors -which opens up the possi-
bility for public-private partnerships. Eventually, the energy system should help to
facilitate the sustainable development of displaced communities.

This thesis contributed to the newly accelerating body of humanitarian energy lit-
erature by utilizing an institutional analysis framework to analyze the complex
network of actors involved in decision-making process for energy provision in the
Kigeme refugee camp. In addition, an assessment framework is created that lists
technological, institutional, economic, and social factors that need to be taken into
account by decision-makers so that the community-based solar mini-grids would
be successful. Future research can focus on multi-country analysis to better under-
stand similarities and differences of energy provision in different camps. The IAD
framework can be applied to other camps and the outcomes of the policy-making
processes can be used to check whether the local context affect the outcomes and
update the assessment framework accordingly. A �eld study can be conducted
in camps to better understand the energy use of camp residents and evaluate the
applicability of solar mini-grids with community participation. Finally, after an-
alyzing the institutional arrangements and exploring to what extent community
solar mini-grids are applicable in camp settings, next step is researching the de-
sign of such systems. The principles of community-based approaches for camp
management can be consolidated with the framework for comprehensive energy
infrastructure design.
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Part I

T H E S I S D E F I N I T I O N



1 I N T R O D U C T I O N

This chapter provides an introduction to the research conducted for the
thesis. Section 1.1 presents background information on energy access
in refugee camps within humanitarian aid operations and discusses solar
mini-grids as a viable option to meet energy needs. Section 1.2 de�nes the
problem as governance of solar energy projects in refugee camps. Section
1.3 describes the objective of the research as exploring the potential of
community solar mini-grids in refugee camps. Section 1.4 de�nes the
scope of the research. Section 1.5 provides the main research question
and sub-questions to be answered. Section 1.6 describes the analytical
foundation of the research. Section 1.7 argues for the social and academic
relevance of the research topic. The chapter concludes with Section 1.8
which provides an outline of the report.

1.1 background information

1.1.1 Increase in the number and duration of forced displacement situations

More and more people are forced to leave their homes as a result of persecution, con-
�ict, violence, human rights violation, and natural disasters. According to United Na-
tions High Commissioner for Refugees (UNHCR) data, the global forcibly displaced
population increased from 43.3 million in 2009 to 79.5 million in 2019 as shown in
Figure 1.1 (UNHCR, 2020). Some of the crises that led to this increase in forced dis-
placement are the con�icts in Syria, Ukraine, Afghanistan, Iraq, Libya, Somalia; the
displacement crises in South Sudan, Yemen; the arrival of refugees and migrants to
Europe, the in�ux of stateless refugees from Myanmar to Bangladesh, and the out�ow
of Venezuelans (UNHCR, 2020). 17.2 million people were forcibly displaced because
of natural disasters, mostly in the countries struck by con�icts in 2018 (OCHA, 2019).
The number of people �eeing their homes is expected to increase as the effects of cli-
mate change become more prevalent and root causes of con�icts are not addressed
(OCHA, 2019).
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Figure 1.1: The number of forcibly displaced people between the years 2009and 2019,
adapted from UNHCR ( 2020).

Of 79.5 million forcibly displaced individuals, 45.7 million are internally displaced
people (IDPs), 4.2 million are asylum-seekers, and 26 million are refugees, and 3.6
million are displaced Venezuelans that are included in this year's statistics (UNHCR,
2020). UNHCR is responsible for 20.4 million refugees whereas 5.6 Palestinian
refugees are under United Nations Relief and Works Agency's (UNRWA) mandate
(UNHCR, 2020). For the rights and safety of displaced populations, and especially
for refugees, it is important to know the differences between these terms (UNHCR,
2020). Asylum seekers are people who seek international protection and whose re-
quest for sanctuary has not been processed by the country they submitted their claim
to. IDPs are people who are forced to leave their homes because of violence, natural
or human-made disasters while staying within the borders of their country of origin.
IDPs have the rights and freedoms as other citizens and remain under the protection
of their government. Refugees are people who �ed their country of origin because
of con�ict or persecution. Protected under international law, refugees must not be
expelled to their country of origin if their lives or freedom are at risk.

Normally three solutions are proposed to end a forced displacement situation: vol-
untary repatriation to the country of origin, local integration, and resettlement to a
third country (UNHCR, 2020b). These options proved useful in the past but recently
their effectiveness is questioned as their implementation becomes dif�cult (UNHCR,
2020). In recent years, humanitarian crises started to last longer and require more
resources (OCHA, 2019). In 2019, almost 16 million people were in a protracted
refugee situation, meaning that at least 25,000 refugees from the same country were
in exile for at least �ve years (UNHCR, 2020b). This represents 78% of the refugee
population with a steep increase of 12% compared to the previous year (UNHCR,
2020b). Nine situations were already classi�ed as protracted in 2018 as they lasted
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longer than �ve years (OCHA, 2019). The problem is that these populations can
neither go back to their country of origin nor are granted asylum from their country
of target in a short amount of time. According to UNHCR (2020b), the freedom of
movement, legal employment, protection, and access to education can be hindered
in protracted refugee situations.

1.1.2 Refugee camps: From minimum standards to essential needs

When necessary, camps are established with the purpose of providing emergent and
secure spaces for refugees and internally displaced people (Bulley, 2014). It is impor-
tant to recognize that not all refugee settlements can be identi�ed as refugee camps.
Jacobsen (2001) categorizes three different refugee settlements: self-settlements, or-
ganized settlements, and camps. Self-settlement happens when the refugee commu-
nity settles to a location with no legal status and formal protection (Jacobsen, 2001).
Organized settlements are initiated by UNHCR but later handed over to the govern-
ment of the host country (Jacobsen, 2001). Camps are usually in rural areas and
administered by the host government, the UNHCR, international organizations like
the International Committee of the Red Cross (ICRC), the International Organization
for Migration (IOM), the Norwegian Refugee Council (NRC), or non-governmental
organizations (NGOs) (Jacobsen, 2001). For the purposes of this research, camps
are chosen as the settlement type of focus as they have clearly de�ned administra-
tion structures.

The assistance provided in refugee camps by UNHCR consists of shelter, emergency
relief items, water and sanitation, food, healthcare and counseling, and registration
and legal aid (UNHCR, 2020d). These services are categorized as minimum emer-
gency standards, which if not guaranteed, is fatal for vulnerable populations. The
minimum standards approach might work in the immediate aftermath of a crisis but
considering that the average lifetime of a refugee camp is 18 years (Grafham and
Lahn, 2018), it is expected that the needs of refugees will increase as camps become
more permanent places. That's why Jamal (2000) argues that UNHCR should move
from “minimum emergency standards” to “essential human needs” in protracted sit-
uations. Essential needs comprise of initiatives to improve life quality within camps,
provide refugees with tools for empowerment, invest in enhancing skills and capabil-
ities of communities by training. The essential needs approach guarantees a safe and
digni�ed life since they are more �exible in terms of the time and context and also
allow for sustainable development of refugee communities, which has become one
of the main aims of humanitarian agencies (Bulley, 2014). Such an approach brings
out topics that are overlooked in minimal standards approach such as energy access.

1.1.3 Energy access in refugee camps

Energy access is “the ability of end-user to utilize energy supply that is usable for
the desired energy services” (Bhatia and Angelou, 2015). Energy access has been
measured as a binary variable (presence or absence of access) until Bhatia and An-
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gelou (2014) introduced a new multi-tier framework to categorize energy access with
�ve tiers. The authors also identi�ed three different uses of energy for households,
productive use, and community uses as shown in Figure 1.2. For example, for house-
holds, Tier 0 means no electricity, Tier 1 refers to lighting and phone charging with a
minimum daily capacity of 12 watt-hour (Wh) whereas Tier 5 encompasses lighting,
phone charging, television, fan, and very high-power appliances with a minimum
capacity of 8.2 kWh. The tier of energy access has a signi�cant impact on the sus-
tainable development of communities. This index is used as a guideline to assess the
research and projects conducted on energy access in refugee camps.

Figure 1.2: Energy access for different energy locales, adapted from Bhatia and Angelou
(2014).

While access to energy is crucial for cooking, lighting, heating, clean water, and most
income-earning activities, the electricity provided in refugee camps is either non-
existent or severely lacking in terms of availability, accessibility, and quality (Lahn
and Grafham, 2015). Services related to energy are listed as distribution of stoves,
winterization kits, charcoal, and solar lanterns while diesel generators are used for
meeting the basic electricity demand of camp (Grafham, 2019). A recent report by
Moving Energy Initiative (MEI) shows that 89% of camp populations only have Tier 0
lighting and 77% have Tier 0 cooking access worldwide (Lahn and Grafham, 2015).
Overall, 97% of refugee households have limited to no electricity access (UNHCR,
2019a).

The report by MEI shows that 3.5 million tonnes of oil equivalent of energy is used
by displaced populations in 2014, supplied mainly by �rewood and charcoal (Lahn
and Grafham, 2015). It is estimated that 85% of refugee households use �rewood for
cooking (UNHCR, 2019a). As a result of this use, around 13 million tonnes of CO2

is emitted for household energy access in refugee camps (Lahn and Grafham, 2015).
In addition, �rewood creates indoor pollution which results in respiratory diseases
among refugee populations, endangers women and girls who are harassed on the
way to collect them, and causes problems with host communities when there is a
rivalry over limited resources (Lyytinen, 2009). Even though diesel generators might
be practical in the early phases of settlement, renewable energy sources such as wind
and solar can meet the demand without releasing CO2 to the atmosphere. With their
higher generation capacities, solar mini-grids increase the chances that the energy
can be used for productive uses in addition to household and community uses, which
is crucial for empowerment and resilience of refugees.
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1.2 problem statement

Solar energy has been included as an option to provide energy access in refugee
camps in the limited number of academic papers published, as presented in Appendix
A. The studies focus on energy demand modeling, energy system optimization, food-
energy nexus, or market analysis. The literature shows that solar energy seems to be
promising but the challenge is that providing energy access in refugee camps requires
designing in the complex humanitarian energy sector. Humanitarian energy sector
is de�ned as “institutions, policies, programmes, global initiatives, actions, and ac-
tivities which use a range of sustainable and fossil fuel energy sources in contexts
of displacement, to meet the energy needs of people in camps and urban settings,
self-settled refugees, host communities, and internally displaced people” (Rosenberg-
Jansen, 2019). From local to international authorities in public, private and voluntary
domains are involved in the decision-making, provision, production, �nancing, coor-
dination, and monitoring activities and the roles and responsibilities of the actors
involved are not clearly de�ned (Rosenberg-Jansen, 2019).

Goldthau (2014) states that governance might be helpful in these non-hierarchical,
multi-level complex problems. There are many different de�nitions of governance
in the literature. Cayford and Scholten (2014) de�ne governance as “the intentional
but ubiquitous shaping and guiding of collective human behavior by various means
within various arrangements”. McGinnis (2011) states that “governance is a process
by which the repertoire of rules, norms, and strategies that guide behavior within a
given realm of policy interactions are formed, applied, interpreted, and reformed”.
It de�nes who can do what with whom and with which roles and responsibilities
(McGinnis, 2011). In the context of this research, the governance aims towards
providing energy access within camps through policies for solar mini-grid implemen-
tation.

Three different governance perspectives used in humanitarian aid literature are hi-
erarchy, market, and collective action (Tortia and Valentinov, 2018). As an example
of hierarchical governance, humanitarian organizations ask social enterprises to de-
sign a system for which these enterprises assess the energy demand by estimating
the electricity and lighting used in a camp. The enterprises then get several offers
from private sector actors who provide the technical system. The social enterprise
might operate and maintain the system in coordination with the humanitarian or-
ganizations and local government policies. In another example, the solar energy
market can provide different options such as solar home systems or pay-as-you-go
for refugees which would leave the governance of the system to the markets. Market-
based approaches offer the private sector an entrance to an untapped market and
solve the problem for public actors.

Hierarchy and market-based governance perspectives might exclude refugees in the
design, operation, and maintenance processes which decreases the lifetime and ac-
ceptance of the system (Fuentes et al., 2018; Grafham and Lahn, 2018). Rosenberg-
Jansen et al. (2019) state that renewable energy systems should be inclusive so that
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the refugees are not bene�ciaries but “agents of change” and solutions have a higher
success rate. Therefore, community-based energy systems might be promoted where
refugees are actively participating in the planning, design, installation, operation,
and maintenance activities. The refugee communities, in collaboration with the hu-
manitarian organizations, might assess their energy needs and decide on rules to
make sure that over-consumption or lack of maintenance does not result in system
failure. To achieve such a system, an analysis of the current governance of humani-
tarian energy sector is needed on global and camp level to understand to what extent
community-based governance can be used for solar mini-grids in refugee camps.

1.3 research objective

This research aims to explore to what extent a community-based approach is applica-
ble for solar mini-grids in refugee camps as visualized in Figure 1.3. With the rise of
community-based approaches within the humanitarian aid �eld and community so-
lar mini-grid projects for development, the collective action literature led by Ostrom
becomes the anchor for this study. The technological, institutional, economic, and
social factors that impact the success of community solar mini-grids in refugee camps
are identi�ed through desk research and interviews. A case study is conducted by ap-
plying the Institutional Analysis and Design (IAD) framework in the Kigeme refugee
camp. Desk research and expert interviews are carried out to understand the interac-
tions between the actors, outcomes of policy decisions, and challenges of using solar
mini-grids in camps. The research provides recommendations for humanitarian orga-
nizations that wish to promote community involvement in solar mini-grid projects to
provide energy access in refugee camps.

Figure 1.3: The objective of the research.
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1.4 research scope

The scope of the research is the energy requirements for household, community, and
productive uses of refugees and internally displaced persons (IDPs) who live in a
camp setting administered by an of�cial institution like UNHCR, government, or
other NGOs. The research excludes refugee settlements such as self-settlement and
organized camps where governance structures are not clear. The policies and prac-
tices for providing energy access in the Kigeme refugee camp in Rwanda are analyzed
according to the IAD framework.

1.5 research questions

In light of the initial literature review conducted, it can be concluded that the poten-
tial of community solar mini-grids which takes into account the roles and responsibili-
ties of humanitarian organizations, national and local governments, funding partners,
private sector actors, and camp residents and the coordination between them have
not been investigated. As a result, the main research question (RQ) and sub research
questions are formulated as follows:

Main Research Question

To what extent can community-based governance approaches for solar
mini-grids provide energy access in refugee camps?

1. How can the governance of community solar mini-grids be studied in the
context of refugee camps?

This question establishes the theoretical framework for the research. The litera-
ture review shows that governance of solar mini-grids signi�cantly impacts how
the system operates in the long-term. Thus, desk research is conducted to go
through literature on governance and institutional analysis. It is found that the
IAD framework can help to understand the humanitarian energy governance
and the potential that community solar mini-grids hold. The multiple levels
of analysis are integrated with the IAD framework in order to understand how
rules at higher levels affect the actions at the camp level.

2. What are the current governance practices for providing energy access in
refugee camps?

This question investigates humanitarian energy governance at the global level
since decisions made in this level impact the situation in the camp level. Through
desk research and semi-structured interviews, the actors involved in humanitar-
ian energy governance are identi�ed as humanitarian and development orga-
nizations, nation states and local governments, partnerships, funders, private
sector, and research organizations. The roles and responsibilities of these actors
and the coordination between them are described to get a better understanding
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of current decision-making processes. The recent policies, projects, initiatives
and their outcomes to improve energy access in displacement settings are listed
and discussed based on the goals set through international agreements.

3. What energy-related problems are experienced in the Kigeme refugee camp
and how do the actors respond to these problems?

This question explores the humanitarian energy governance in the Kigeme refugee
camp in Rwanda. While applying the IAD framework, desk research and semi-
structured interviews are conducted to understand how humanitarian and de-
velopment organizations, nation states and local governments, partnerships,
funders, private sector, research organizations, and refugee communities in-
teract with each other. The international and camp-level rules and practices,
attributes of community, and physical conditions in camp are analyzed with
the help of assessment framework created, which ultimately impact the policy
decisions regarding energy access in camp.

4. What are the drivers and barriers for community solar mini-grids in refugee
camps?

This question aims to understand the technical, institutional, economic, and
social factors that affect the success of community solar mini-grids in refugee
camps. The global level analysis is used to identify the community solar mini-
grids as an option to provide energy access in camps. Desk research is con-
ducted to create an assessment framework that lists success and failure fac-
tors for community solar mini-grids in refugee camps by combining literature
on sustainable management of common resources and mini-grids in high and
low-income countries. It is argued that understanding advantages and disad-
vantages of such systems enables humanitarian organizations and local govern-
ments to tackle problems that might arise. These �ndings are discussed with
experts through semi-structured interviews to improve the reliability and valid-
ity of the research.

The research �ow diagram showing the research activity required for answering each
research question is shown in Figure 1.4.

1.6 analytical foundation

This exploratory research uses deductive and re�ective research approaches to an-
swer the research question. Deductive approach uses existing theories to test a hy-
pothesis while exploratory approach investigates the applicability of community solar
mini-grids from identifying patterns of interactions in refugee camps (Creswell, 2009;
Van Thiel, 2014). The deductive part of the research applies the IAD framework to
policy-making process for energy access in the Kigeme refugee camp. The interviews
questions are prepared so that the variables of the theoretical framework are oper-
ationalized as suggested by Van Thiel (2014). The elements of the IAD framework
are used as guidelines in organizing information regarding the case study of energy

9



introduction

Figure 1.4: The research �ow diagram presenting the research activities related to each
sub-question and output of each chapter.

governance in the Kigeme refugee camp. In the re�ective part of the research, the
�ndings from the case study are used to build on the existing theories that map out
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factors that promote or hinder community mini-grid projects in high and low-income
countries. An assessment framework is created by merging common-pool resource
management and community mini-grids in a refugee camp context. This analytical
approach is illustrated in Figure 1.5.

Figure 1.5: The analytical approach taken in the research, inspired by Mittal ( 2019).

1.7 relevance

1.7.1 Social relevance

Energy is considered to be one of the key factors in overcoming major challenges and
seizing the opportunities that people face today. Among 17 Sustainable Development
Goals (SDGs) outlined by the United Nations (UN), SDG 7 refers to “ensuring access
to affordable, reliable, sustainable and modern energy for all” (UN, 2015). Energy
is seen as an important tool for reaching other SDGs as well. Nerini et al. (2018)
show that achieving SDG 7 helps to reach 65% of targets identi�ed for all SDGs such
as addressing climate change, reducing deaths from pollution, and ending human
rights abuses. As International Renewable Energy Agency (IRENA) reports, this is
because access to safe and sustainable energy has an impact on access to clean water
and sanitation, job creation, security, climate change, food production, and economic
development (IRENA, 2019). Household energy access enables children to do their
homework during the evening and decreases health-related problems because of in-
door air pollution. Lighting and access to clean cooking are one of the most important
factors that increase the resilience of the camp residents. Community use helps to
decrease violence against women and children, support operations of humanitarian
organizations, and promote the education of camp residents. Street lighting can help
women and girls who are harmed by sexual and gender-based violence in the ab-
sence of street lighting in the evenings where they use bathrooms or collect �rewood
(Gunning, 2014). Productive use supports small enterprises like barbers or ice-cream
shops within camps which increases the self-reliance of camp residents.

1.7.2 Academic relevance

Access to energy is often seen as a long-term investment that requires infrastructure
planning and establishment which does not �t with the emergent disaster relief ef-
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forts (Lahn and Grafham, 2015; Lahn et al., 2016b; Turner, 2016). However, since a
refugee can spend two decades in a camp, humanitarian agencies and NGOs started
to include energy access in their agenda (UNHCR, 2020d). Since energy is a newly
developing area in humanitarian response �eld, there is a lack of organization and
coordination between actors which decreases the chances of success for implemented
projects. It is argued that governance and institutional analysis literature can help to
disentangle the complex layers of the humanitarian energy sector in order to include
communities in the systems. This research applies the IAD framework to a socio-
technical system that is solar mini-grids in refugee camps. The governance literature
generally comprises of analyses and studies that focus on socio-ecological systems
with little attention to socio-technical systems (Künneke and Finger, 2009). In addi-
tion, most of the studies use the governance of natural resources by long-established
communities -which might not always be the case for refugee camps depending on
the year of establishment and heterogeneity of backgrounds of people staying in the
camp. Thus, academically, this research aims to contribute to the literature on insti-
tutional analysis with a focus on socio-technical systems in a displacement setting.

1.8 report structure

This research comprises of three parts: thesis de�nition, analysis, and conclusion
with eight chapters. In the �rst part, a general framework for the thesis is provided.
Chapter 1 introduces the problem. Chapter 2 provides the theoretical framework
that guides the research. Chapter 3 discusses the research methodology. In the
second part, the analysis is done on the humanitarian energy sector through desk
research and semi-structured interviews. Chapter 4 describes humanitarian energy
governance at the global level. Chapter 5 provides a brief description of mini-grid
technology and ways to sustainably manage community mini-grids. Chapter 6 fo-
cuses on the Kigeme refugee camp and investigates how energy related problems are
handled within the camp by applying the IAD framework. Chapter 7 discusses drivers
and barriers for using community mini-grids in refugee camps in terms of technologi-
cal, institutional, economic, and social aspects. In the third and last part, the research
is concluded with discussion and conclusion. Chapter 8 provides a re�ection on the
research process, a discussion on the interpretation of results, and recommendations
for decision makers. Finally, Chapter 9 concludes the report by providing answers to
research questions; discussing the alignment of the research with the study program;
identifying limitations and recommending ideas for future research.
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2 T H E O R E T I C A L F R A M E W O R K

This chapter answers the �rst research question “How can the governance
of community solar mini-grids be studied in the context of refugee camps?”
by providing the theoretical framework. Section 2.1 argues that institu-
tional analysis helps to understand the governance of humanitarian en-
ergy sector, and especially solar mini-grids. Section 2.2 gives thorough
information on the IAD framework and its elements. Section 2.3 provides
guidelines for applying the IAD framework and multiple levels of analysis
embedded within the framework. The chapter concludes with Section 2.4
that discusses how the IAD framework with multiple levels of analysis is
applied to the governance of humanitarian energy sector.

2.1 the need for institutional analysis of hu-
manitarian energy governance

According to Cooper (2015), literature review can serve four purposes: (i) integrat-
ing what others said or worked on, (ii) criticizing previous works, (iii) building
bridges between related topics, and (iv) identifying central topics in a �eld. For
this research, the aim is to combine previous research and projects and build bridges
between institutional analysis of polycentric governance and community solar mini-
grids for refugee camps.

2.1.1 Governance of resources: From market vs. hierarchy to community

The successful implementation of energy projects in refugee camps depends on the
governance of the system. Fuentes et al. (2018) discuss that the lifetime of the solar
energy system installed in Saharawi refugee camp was signi�cantly reduced due to
lack of coordination between several organizations operating in the refugee camp,
clear de�nition of maintenance responsibilities, and training on the operation of the
system. The authors state that the system tends to be successful in the long-term if
the end-users pay or care for the system (Fuentes et al., 2018). The expert interview
conducted by Ossenbrink et al. (2018) reveals that the lack of data on energy demand
and costs, expertise in solar energy within the humanitarian sector, payment schemes,
adaptable solutions for emergency response, and use of complementary technologies
limit the use of solar energy. These studies show the importance of the creation and
application of rules and strategies, which is de�ned as governance in the previous
chapter, to make sure that renewable energy projects are successful in the long-term.
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theoretical framework

Di�erent modes of governance

Governance literature mainly distinguishes between two main perspectives: market
and hierarchy (Williamson, 1996). M énard (2012) discusses hybrid markets that lie
between two schemes that can be governed by third party coordination. For non-
pro�t organizations, three different modes of governance are identi�ed: governance
by hierarchy where the humanitarian organization is responsible for the actions re-
lated to the design, installation, and management of the system;governance by mar-
ket in which demand and supply are the main incentives; andgovernance by collective
action which is a mix of the �rst two with the inclusion of collective action by commu-
nities (Tortia and Valentinov, 2018). Hybrids are seen as a mixture of hierarchy and
markets whereas collective action denies both of them. Collective-action is different
from hierarchy because of its self-governing and voluntary nature and it cannot be
thought of as market since it does not necessarily involve agents buying and selling
from each other (Tortia and Valentinov, 2018). Self-governance happens when com-
munities are capable of organizing themselves to participate in governance activities.
This research focuses on governance by collective-action because complex systems
like humanitarian energy sector need communities and governance of the activities
(Provan and Kenis, 2008).

Whether collective-action can be successful and sustainable to govern resources is
initially met with skepticism by Hardin (1968) and Olson (2012). Hardin (1968) ar-
gues that leaving the management of resources to communities leads to tragedy due
to over-consumption. He illustrates this by giving an example of a pasture shared by
multiple herdsmen. Here, the positive impact of having one more cattle is observed
solely on the herdsman whereas the negative impact of overgrazing is shared by all
herdsmen, making the individual herdsman's overall gain positive. It follows that
each herdsman would seek to increase their gain by adding one more cattle to their
herd, which results in overgrazing of the pasture. The individual pro�t maximization
of each individual leads to a tragedy: the depletion of natural resources (Hardin,
1968). Olson (2012) also argues that bene�cial results are highly unlikely in case
of a public or common good because of the “free-rider” problem. As a solution to
avoid this tragedy, Hardin (1968) proposes privatization of the property or de�ning
allocation rights to public property.

Community governance

In contrast to the pessimistic views of Hardin and Olson, Nobel laureate Elinor Os-
trom shows that community governance can produce fruitful results through insti-
tutional arrangements. Ostrom's several case studies show the sustainable manage-
ment of natural resources by local communities such as inshore �sheries, small graz-
ing areas, groundwater basins, irrigation systems, and communal forests (Ostrom,
1990). For example, Ostrom (1990) analyzes how land tenure is managed in a village
of 600 people in Törbel, Switzerland. Legal documents written in as early as 1224
de�ne rules for �ve types of community-owned land: the alpine grazing meadows,
the forests, the wastelands, the irrigation systems, and the roads (Ostrom, 1990).
Villagers unanimously set up rules stating that the citizens cannot send more cows
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than they can feed during winter for grazing (Ostrom, 1990). Accordance with this
rule is monitored by counting the number of cows sent by each family and heavy
�nes are imposed upon those who do not comply with the rule (Ostrom, 1990). It
is observed that communal tenure brought people together to make sure that they
protected their resources while improving the land by maintenance activities.

This case shows that in time, small communities jointly establish rules to sustainably
manage their resources on who can use the resource, how much one actor can use
the resource, and how the behaviors of actors are monitored. According to Ostrom
(1990), communities can establish rules even in uncertain and complex settings. See-
ing what communities can achieve through self-governance, Ostrom (1990) focuses
on enhancing the capabilities of those involved to change the rules of the game so
that there would be favorable outcomes instead of tragedies. This idea is the inspi-
ration behind this research as the question is how these governance practices can be
applied in refugee camps to provide energy access for camp residents.

2.1.2 The need for institutional analysis

Rosenberg-Jansen (2019), in the only resource focused solely on humanitarian en-
ergy governance, states that humanitarian energy sector is positioned between two
�elds: energy access for development and humanitarian aid. Development is es-
tablished through long-term decentralized sustainable energy projects in developing
countries by national and local authorities (Rosenberg-Jansen, 2019). On the other
hand, humanitarian response is carried out by global organizations and, as men-
tioned in the previous chapter, aimed to last for a short period of time. Since the
institutional arrangements within these two sectors are highly divergent, the gover-
nance of humanitarian energy sector becomes dif�cult (Rosenberg-Jansen, 2019).

The number of donor agencies, NGOs, government authorities at national and local
levels, the conditions of the camp, and the needs of camp residents result in a com-
plex environment to regulate and provide energy access. It can be argued that hu-
manitarian energy sector is a polycentric governance system. Polycentric is de�ned
as “many centers of decision making that are formally independent of each other”
(Ostrom et al., 1961, p. 831). It is argued that polycentric governance might be even
required for complex institutional arrangements since economics, political science,
and sociology are intertwined within these systems. McGinnis (2011) distinguishes
four properties of polycentricity:

� Multi-level: Local, provincial, national, regional, and global units of governance

� Multi-type: From general purposed jurisdictions (traditional federalism) to spe-
cialized, cross-jurisdictional political units (special districts)

� Multi-sectoral: public, private, voluntary, community-based, and hybrid kinds
of organizations

� Multi-functional : provision, production, �nancing, coordination, monitoring,
sanctioning, and dispute resolution activities
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Polycentricity is clearly observed in humanitarian energy sector. The multi-level na-
ture is detected since from international organizations like UNHCR, IOM, and NRC
to national governments and local authorities are involved in the decision-making
processes. It is multi-type because refugee camps are special units that are in ju-
risdiction of both international agreements and national and/or local governments.
Humanitarian energy sector is multi-sector since even though humanitarian response
is voluntary in nature, public authorities provide the legitimacy for international or-
ganizations and private actors started to get involved either as donors or service
providers. Energy access in humanitarian response �elds is multi-functional as it
deals with the provision of energy sources such as �rewood or clean cooking stoves,
production of energy from mini-grids or main grid, and coordination and �nancing
of these activities. Ostrom et al. (1961) argues that polycentricity does not necessar-
ily bring out chaos. To ensure that, one needs to understand what are the practices
for governing humanitarian energy sector and how institutions are operationalized
(Rosenberg-Jansen, 2019).

2.2 the institutional analysis and development
(iad) framework

Ostrom originally developed the Institutional Analysis and Development (IAD) frame-
work to study governance of natural resources without the state intervention in the
1980s. Over at least three decades, Ostrom and her colleagues at Indiana University
re�ned the IAD framework for anyone who wants to understand how human interac-
tions and outcomes differ across diverse institutional settings (Ostrom, 2005). The
framework provides a set of variables to consider for identifying the factors that in-
�uence complex situations in a manageable manner as shown in Figure 2.1. Many
scholars use the framework as a coding manual to keep track of the variables for data
collection and analysis (Ostrom, 2010). The framework serves a basic vocabulary for
scholars to discuss or compare theories (Ostrom, 2010). According to this framework,
action situations, affected by external variables, are in patterns of interactions. These
interactions create outcomes whose performance is evaluated by some criteria. The
outcomes of policy affect external variables and action situation in the end.

2.2.1 Action situation

The core of the IAD framework is action situation which refers to “the social space
where participants with diverse preferences interact, exchange goods and services,
solve problems, dominate one another, or �ght” (Ostrom, 2005, p. 14). The individu-
als observe the information provided to them, interact with each other, and observe
the outcomes of those interactions in the action situation (McGinnis, 2011). In the
previous versions of the framework, the action situation, together with actors, was in
a box called “action arena”. This distinction between action arena and action situa-
tion was discarded as position rules already cover the capabilities of the participants
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Figure 2.1: The Institutional Analysis and Development framework, adapted from
Ostrom (2010).

and there is no need to point out actors separately (Ostrom, 2010).

According to Ostrom (2010), to specify the structure of a game and predict outcomes,
the theorist needs the posit:

(i) characteristics of the actors involved

(ii) positions they hold

(iii) set of actions that actors can take at speci�c nodes in a decision tree

(iv) amount of information available at a decision node

(v) outcomes that actors jointly affect

(vi) set of functions that map actors and actions at a decision node into intermediate
or �nal outcomes

(vii) bene�ts and costs assigned to the linkage of actions chosen and outcomes ob-
tained

These variables are also identi�ed as the inner workings of an action situation as
shown in Figure 2.2.

2.2.2 External variables

External variables, also called exogenous variables or contextual factors, comprise of
social, cultural, institutional, and physical environment that set the context for the
action situation (McGinnis, 2011). These variables are clustered as biophysical con-
ditions, attributes of community, and rules-in-use that the participants use to interact
within the policy sphere. The external variables collectively shape the interactions of
participants and the outcomes of these interactions.
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Figure 2.2: The internal structure of an action situation, adapted from Ostrom ( 2010).

Biophysical conditions

Biophysical conditions refer to the characteristics of the type of good selected. Os-
trom (2010) challenges the classi�cation of goods as only public and private and
doubles the types of goods depending on the subtractability of use and dif�culty of
excluding potential bene�ciaries as shown in Table 2.1. This adds common-pool re-
sources and toll goods to the categorization of goods. In this categorization, the
subtractability of use refers to the situation whether one user's consumption of the
good decreases the value or quality of resources available for other users. The dif-
�culty of excluding potential bene�ciaries means whether an individual might be
excluded from using that resource or how costly for an individual to exclude another.

Table 2.1: The classi�cation of different types of goods, adapted from Ostrom ( 2010).
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Attributes of community

Attributes of community stands for prior interactions, heterogeneity or homogeneity
of key attributes, and knowledge and social capital of participants (Ostrom, 2010).
These can be vaguely understood as culture and shared values. The attributes signif-
icantly impact the interactions among participants, especially in small communities
that govern their natural resources. McGinnis (2011) speci�es �ve notions that can
be used to analyze the community attributes:

� Trust: a measure of individuals in a community is convinced that others will
help them if needed, keep up with the agreements even though it might not be
favorable to them in the short term.

� Reciprocity: a standard behavior prompting individuals from a community to
collaborate with other individuals whom they worked together before

� Common understanding: a measure of how much the community members
share the same values or goals

� Social capital: resources that a community members can rely on for support
if need be or the total assistance potential of a community created through
interactions between the members

� Cultural repertoire: a collection of of strategies, norms, rules, and practices
available to the members of a community to be used in deliberation and imple-
mentation

Rules-in-use

Rules-in-use is common understanding between participants regarding who must
take action and how sanctions will be enforced to those who do not comply with
the rules. Ostrom linked the working parts of an action situation to seven types of
rules which affect the elements of an action situation as exogenous variables is shown
in Figure 2.3. These rules are:

� Boundary rules: how actors enter or leave these positions

� Position rules: a set of positions (with resources, preferences, and responsibili-
ties) and how many actors hold each one

� Choice rules: which actions are assigned to an actor in a position

� Information rules: channels of communication among actors and what informa-
tion must, may, or must not be shared

� Scope rules: the outcomes that could be affected

� Aggregation rules: how the decisions of actors at a node were to be mapped to
intermediate or �nal outcomes

� Payoff rules: how bene�ts and costs were to be permitted, distributed, or for-
bidden to actors in positions
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Figure 2.3: The rules as exogenous variables affecting the elements of an action situation,
adapted from Ostrom ( 2010).

2.2.3 Interactions, outcomes and evaluative criteria

The patterns of interactions, outcomes based on these interactions, and evaluative
criteria used to assess these outcomes follow the actions within the policy sphere
shaped by the limitations of the biophysical conditions, attributes of community, and
rules-in-use.

Interactions

Patterns of interactions mean the structures within an action situation and the behav-
iors of the actors con�ned in that structure (Polski and Ostrom, 1999). Based on the
level of uncertainty and the number of strategies that participants have, the patterns
of behavior can be predicted by an analyst. To illustrate, it is expected that the users
of a common-pool resource, if there are no boundaries or rules de�ned for how the
resource will be used, might over-harvest the resource (Polski and Ostrom, 1999).

Outcomes

Based on the interactions between the participants within the action situation, several
policy outcomes are created. Outcomes are in�uenced by the external variables and
other related action situations (McGinnis, 2011). The evaluation of the performance
of a system requires a benchmark or standard set of criteria.

Evaluative criteria

Participants or observers use several criteria to evaluate policy situation. Based on
these criteria, they decide whether the policy outcomes are satisfactory or need fur-
ther improvement. Polski and Ostrom (1999) identi�es economic ef�ciency, redis-

20



2.3 application of the iad framework

tributional equity, accountability, adaptability, conformance to general morality, and
�scal equivalence as measures to assess the outcomes. Ostrom (2005) discards �scal
equivalence and adds resilience and robustness to the adaptability criterion. McGin-
nis (2011) provides a more comprehensive set of criteria and includes legitimacy
and participation as well. The descriptions of these criteria from Polski and Ostrom
(1999) and Ostrom (2005) will be combined with the criteria listed by (McGinnis,
2011) to evaluate policy outcomes. The evaluative criteria provided by McGinnis
(2011) are:

� Ef�ciency: can be thought of as economic ef�ciency and measured as (i) marginal
cost of production being equal to the price of the good or service, (ii) the
marginal social bene�ts being equal to the marginal social cost, (iii) maximiza-
tion of the discounted present value, or (iv) cost effectiveness (Polski and Os-
trom, 1999). It should be noted that economic analysis might not work in
cases where the prices for inputs and outputs are not easily measured or valued
(Polski and Ostrom, 1999).

� Equity: also called distributional equity of outcomes, where individuals pay for
the cost of goods and services depending on their ability.

� Legitimacy: a measure of the extent to which the participants think of the deci-
sion process.

� Participation: practices such as co-production that contributes to the legitimacy.

� Accountability: a measure of (i) the cost of sharing information and trans-
parency with the users of the resource, (ii) to what extent the participants are
capable of evaluating the actions of others, and (iii) the extent of how partici-
pants access to monitoring and sanctioning systems.

� Fiscal equivalence: a measure of how much the bene�ciaries contribute to the
production of the good based on the bene�ts they receive from a good or ser-
vice.

� Consistency with moral values: measure of how the decision process and princi-
ples are in line with participants' collective values.

� Adaptability, resilience, robustness, or sustainability: a measure of how well the
system continues to operate after a change or disturbance. It shows whether
the participants adapt their interactions based on their experience within an
action situation (Ostrom, 2005).

2.3 application of the iad framework

2.3.1 Guidelines for the application of the IAD framework

The IAD framework has been applied to economic development issues, common-
pool resource management, local and metropolitan public services and governance,
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state/regional/provincial public services and governance, federal public services and
governance, constitutional design, and international relations (Polski and Ostrom,
1999). Even though the IAD framework aims to reduce complexity and simplify iden-
tifying policy activities, it has become complicated over time (McGinnis, 2011). Thus,
the guidelines by Polski and Ostrom (1999) for the application of the IAD framework
for policy analysis and design will be used in the research while analyzing the gover-
nance within the humanitarian energy sector.

1. De�ne the policy analysis objective and the analytical approach

The authors specify two different purposes for using the framework.

� As a diagnostic tool: In this case, the researcher works backward within
the IAD framework by �rst revising the policy objectives. Then, policy out-
comes are evaluated and the patterns of interactions and action situation
are observed. The analyst moves on to understanding the contextual fac-
tors leading to that outcome. This method is useful for assessing already
established policies to check whether they meet the objectives or need re-
form.

� As a policy design tool: This method involves working forward within the
IAD framework for a particular policy activity. The analyst starts with the
analysis of external factors that impact a certain policy situation, action sit-
uation, and outcomes. This approach is suited for developing new policies
or comparing different policies.

The questions to ask in this step are:

� What is happening in the policy arena?

� How do observed outcomes compare to policy objectives?

� Which outcomes are satisfactory? Which are not?

� Which outcomes are most important?

� When are these outcomes occurring?

� Where are they occurring? Who is involved?

� How are policy outcomes occurring?

2. Analyze physical and material conditions

The physical and material conditions refer to the physical and human resources
and means for the production and provision of goods and services. These con-
ditions are capital, labor, technology, and sources of �nance, storage, and dis-
tribution channels. The biophysical conditions have a signi�cant impact on
the action situations, institutional settings, and community behavior. The eco-
nomic nature of the goods or services can be determined as one of the four types
of goods described depending on their excludability and subtractability. After
identifying the economic nature of the policy activity, production and provision
activities are analyzed. Production activities change inputs to outputs whereas
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provision is related to �nancing and distribution of goods and services. Analyz-
ing these activities helps an analyst to understand resources, capabilities, and
coordination mechanisms required for effective policy implementation. There
are multiple ways to organize production and provision activities depending on
the attributes of the community who use goods and services.

The questions to ask in this step are:

� Focusing on the good or service produced in the policy situation, what is
the economic nature of the activity?

� How is this good or service provided?

� How is this good or service produced?

� What physical and human resources are required to provide and produce
this good or service?

� What technologies and processes are required?

� What are storage requirements, and distribution channels?

� What is the scale and scope of provision and production activity?

3. Analyze community attributes

The attributes of the community refer to the population demographics, norms
and common understanding about the policy activity, the extent to which the
norms, beliefs, and values of the participants are homogeneous among the com-
munity. Even though understanding cultural characteristics can be dif�cult, an
analyst should investigate the conditions and cultural context as much as possi-
ble.

The questions to ask in this step are:

� What is the size of the community and who is in it?

� How homogeneous is the community? What knowledge and information
do participants have about the relationship among policy-oriented strate-
gies, actions, and outcomes?

� What are participants' values and preferences with respect to strategies for
achieving outcomes, as well as outcomes themselves?

� What are participants' beliefs about the relationship among policy oriented
strategies, actions, and outcomes?

� What are participants' beliefs about other participants' strategy prefer-
ences and outcomes?

4. Analyze rules-in-use

As mentioned in the previous section, the rules strictly affect the elements of an
action situation. This step also follows the aim of institutional analysis to under-
stand how the behaviors are impacted by formal and informal rules. The impor-
tant thing is that a policy analyst should consider the working rules rather than
the rules that are written but not observed in real-life. The rules considered are
boundary, position, choice, information, scope, aggregation, and payoff rules.
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5. Integrate the analysis

This step focuses on the action situation which is the policy space where the
participants take action related to the policy problem. The analysis is integrated
by going through each working element in an action situation.

The questions to ask in this step are:

� What are the positions or roles that actors play in this situation?

� Who are the participants?

� What actions can participants take, and how are actions linked to out-
comes?

� What is the level of control that each participant has over action in this
situation?

� What outcomes are possible in this situation?

� What information about the action situation is available to participants?

� What costs and bene�ts do participants incur when they take action in this
situation?

6. Analyze patterns of interaction

The patterns of interaction follows naturally from biophysical conditions, rules-
in-use and attributes of community since they in�uence the available position,
information, and actions available for the participants. These factors might
change over time. Thus, the analyst still tries to make predictions about the
likely scenarios for interactions.

7. Analyze outcomes

In this �nal step, the analyst analyzes the performance of the system across
several criteria. These criteria are de�ned as ef�ciency, equity, legitimacy, par-
ticipation, accountability, �scal equivalence, consistency with moral values, and
adaptability, resilience, robustness, or sustainability.

2.3.2 Multiple levels of analysis within the IAD framework

Polski and Ostrom (1999) maintain that the majority of policy situations comprise
of multiple overlapping action arenas linked sequentially and several levels of rules.
It is argued that there are nested rules within other broader set of rules crafting
the lower-level rules. Therefore, what lower-level rules can permit is decided at the
higher level. Any policy situation is affected by these nested set of rules collectively
shaping outcomes. From a narrow to a broader scope, Ostrom (2005) de�nes four
levels of rules: operational, collective-choice, constitutional, and meta-constitutional.
These four levels of analysis are illustrated in Figure 2.4.

Operational situations

Operational rules specify the daily decision-making activities for participants such
as provision, production, distribution, appropriation, assignment, and consumption.

24



2.3 application of the iad framework

Figure 2.4: The multiple levels of analysis and outcomes, adapted from Ostrom ( 2005).

These rules can change quite promptly. Ostrom (2005) lists several examples for
operational-level situations: families choosing which neighborhood to move based
on the shared attributes, workers facing a complex task depending on the required
effort and incentives, and people choosing how much, when, and how to harvest a
common-pool resource. The individuals are given the right to participate in these
activities as a result of collective-choice processes.

Collective-choice situations

Collective-choice rules control who can participate and what are the rules for chang-
ing operational rules. Change in collective-choice processes happens slower than
the operational processes. Ostrom (2005) gives the following example for collective-
choice situations: teams designing systems for the allocation of space stations for

25



theoretical framework

NASA, elected representatives creating policies depending on the popular predisposi-
tion, and citizens deciding on their electoral choice. They are processes that construct
institutions and policy decisions as a result of constitutional choice processes.

Constitutional-choice situations

Constitutional-choice rules directly affect collective-choice situations as they specify
who can participate and what are the rules for changing the collective-choice rules,
thus affecting operational rules. These rules change the slowest as they require more
formal arenas. Ostrom (2005) provides various examples for constitutional-choice
situations: groundwater producers coming together to establish a public district re-
sponsible for devising rules and regulations for the water extraction, elected repre-
sentatives discussing changes in a national constitution, and representatives creating
strategies for forming new international unions. These are situations where collective
choice procedures such as legitimizing and constituting entities are de�ned which are
affected by the meta-constitutional level.

Meta-constitutional situations

Long-lasting constraints are formed by biophysical world and community attributes
which might change over long periods of time. Ostrom (2005) asserts that even
though there is a need for in�nite layering for formal theory, for the majority of
institutional analysis applications three levels of analysis are suf�cient. Thus, meta-
constitutional analysis will not be evaluated in this research.

2.4 application of the iad framework to humani-
tarian energy sector

2.4.1 Integration of multiple levels of analysis to the IAD framework

As mentioned in the previous sections, humanitarian energy is a polycentric gover-
nance system which deals with authorities from global to local level, stakeholders
with public, private, voluntary, and community-based organizational structures, dif-
ferent functions such as the production, provision, coordination, funding, and moni-
toring of the energy systems. In order to gain a deeper understanding of the contex-
tual factors and the multiple levels of rules within the humanitarian energy sector,
three levels of rules need to be integrated into the IAD framework. This integration
can be done in two different ways. In the �rst approach, the IAD framework can be
applied repetitively three times, starting with the constitutional level and ending with
the operational level. In the second approach, only the rules-in-use in three different
levels are analyzed while applying the framework at the operational level. The sec-
ond approach allows for an in-depth understanding of the actual camp setting which
is affected by rules made by different communities, biophysical conditions, and ac-
tion situations in higher levels. Therefore, this research integrates the multiple levels
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of analysis notion for one action situation and different levels of rules.

Here, the differences between constitutional and collective-choice levels are not very
clear because there is not an actor or actor group that is responsible for govern-
ing the humanitarian energy �eld (Rosenberg-Jansen, 2019). Instead, there are sev-
eral actors from international to local level shaping policies. The constitutional and
collective-choice levels are intertwined in humanitarian response because of deci-
sions regarding energy access for displaced populations are made in an international
arena. In this merged level, international agreements signed by states specify who
participates in decision-making processes and policies are created to ensure displaced
populations have access to energy. This level is analyzed through a global overview
of the governance of humanitarian energy sector. A discussion on the current interna-
tional policies, organizations, and initiatives is provided which argues for community
solar mini-grids in refugee camps and lays the ground for the deeper level analysis.
The investigation continues with a camp- or operational level analysis where the
IAD framework is used. These two levels are connected since the constitutional and
collective-choice level rules in�uence the rules-in-use at the operating level. The
camps are governed according to the international agreements signed by the coun-
tries and implementing organizations that run the camp. The operational rules are
examined through a case study of the Kigeme refugee camp the day-to-day activi-
ties conducted by the humanitarian organization and local government running the
camp, private sector actors, and donor agencies are investigated.

2.4.2 The operationalization of the IAD framework

The IAD framework is generally used for analyzing the governance of common-pool
resources by communities. Community is de�ned as “a group of people that recog-
nizes itself or is recognized by outsiders as sharing common cultural, religious or
other social features, backgrounds and interests, and that forms a collective identity
with shared goals” (UNHCR, 2008, p. 14). Because of the differences in nationality,
religion, language, background and interests, one might have a hard time conceptu-
alizing refugee populations as communities. For example, Hyndman (2000) asserts
that camps are not communities established through voluntary action but enforced
colonies. Yet, communities are “the inevitable result of the unavoidable sociality of
being” (Bulley, 2014, p. 7). It has been shown that communities form in camps as
people start to rebuild their lives (Turner, 2016; UNHCR, 2008). Thus, for the sake of
this research, it is assumed that there are established communities within the camp
environment.

In this research, the guidelines described in the previous section for using the IAD
framework is followed rigorously. Thus, the �rst course of action is to decide on the
purpose of using the framework. The goal of this research is to explore the extent to
which communities can be included in the decisions regarding the planning, opera-
tion, and maintenance of energy systems in refugee camps for better energy access.
In addition, there is a lack of established policies since humanitarian energy is a
newly developing area. Therefore, the IAD framework is used as a policy design tool
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instead of a diagnostic tool and the analysis moves forward rather than backward
while using the framework.

After the application of the IAD framework in camp level, an assessment framework
is created based on the outcomes of the institutional analysis at the camp level and
literature on common-pool resource management and community mini-grids. It is a
framework in the sense that it provides a general list of variables that decision-makers
should consider if they were to implement community solar mini-grids in refugee
camps. The assessment framework lists technological, institutional, economic, and
social factors that affect the success of community solar mini-grid projects in refugee
camps. The conceptual framework showing the steps of analysis is provided in Figure
2.5:

1. Start by describing the biophysical conditions within the camp, attributes of
refugee community, and rules-in-use which are shaped by the global level deci-
sions.

2. Interpret how the combination of these factors affects daily operations regard-
ing energy access in camp within the action situation.

3. Provide a detailed account of interactions between humanitarian and develop-
ment organizations, nation states and local governments, partnerships, funders,
private sector, research organizations and camp residents that result in certain
policy outcomes.

4. Evaluate the outcomes by criteria re�ecting improvement of energy access in
the long-term.

5. Merge the results of the analysis with the literature review on community
mini-grids and management of common-pool resources to create an assessment
framework which lists technological, institutional, economic, and social factors
that needs to be considered for community solar mini-grids in refugee camps.
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Figure 2.5: The conceptual framework guiding the research, adapted from (Ostrom, 2010).
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3 M E T H O D O LO GY

This chapter provides the methodology that is chosen for this research.
Section 3.1 starts with a discussion of the research approach taken. Sec-
tion 3.2 explains the speci�c research strategy chosen to answer research
questions which is case study and the criteria used for selecting the cases.
Section Section 3.3 gives information about the data collection methods
like desk research and semi-structured interviews, together with obstacles
encountered when collecting data and how these obstacles are handled.
Section 3.4 discusses how the data is analyzed. Section 3.5 provides a
discussion on validity and reliability, and how they are ensured in this
research. Section 3.6 concludes the chapter with a discussion of ethical
considerations in the research.

3.1 qualitative research approach

This research aims to explore to what extent using community-based approaches
is possible for governing the solar mini-grids in refugee camps. The research is ex-
ploratory in nature since this topic has not been studied in the literature, which brings
out qualitative research as an approach. Qualitative research is “an approach for ex-
ploring and understanding the meaning individuals or groups ascribe to a social or
human problem” (Creswell, 2009). In order to understand the complex institutional
and societal factors that come into play while governing solar energy systems in
refugee camps, qualitative research approach was used in this research.

Humanitarian energy sector is a newly developing area of study. Thus, the literature
is rather limited as mentioned in Chapter 1. There are high-level reports describ-
ing the global status of energy access in refugee camps and roles of humanitarian
organizations, the government, or the private-sector. Most of the studies focus on
a particular camp and several different technologies or provide general information.
There has been a number of quantitative studies aiming to minimize cost or maxi-
mize the reliability of renewable energy systems in displacement settings. However,
the recent reports show that an understanding of the governance of these systems is
missing both in literature and practice. Thus, it is thought that a qualitative research
approach will help to gain insights into the factors that improve or hinder the promo-
tion of energy access in displacement settings.
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3.2 case study as research strategy

In the previous chapter, it is shown that institutional analysis, and particularly the
IAD framework can help to understand the governance of complex systems. The
application of the IAD framework requires interviews and observation of the inter-
actions between participants. Qualitative data describing the biophysical conditions,
attributes of community, rules-in-use, interactions between participants, outcomes of
these interactions, and evaluative criteria to be used to evaluate these outcomes are
needed. For understanding biophysical conditions and rules-in-use, secondary data
extracted from literature and reports from humanitarian organizations were used. To
analyze the attributes of community, interactions, and outcomes, primary data was
collected through semi-structured interviews with the participants.

3.2 case study as research strategy

Case study was selected as the strategy to conduct qualitative and exploratory re-
search that this thesis is concerned with. Yin (2009) de�nes case study as “an em-
pirical inquiry that investigates a contemporary phenomenon in depth and within its
real-life context, especially when the boundaries between phenomenon and context
are not clearly evident”. Case study contributes to the understanding of complex
individual, organizational, social, and political phenomena (Yin, 2009). Case study
method has been a widely used methodology in policy, psychology, social work, and
community planning research (Yin, 2009). Case studies help understanding complex
systems of interaction between subjects and answers “how” and “why” questions that
are asked in explanatory research (Yin, 2009). They allow researcher to analyze
a situation within its context which is missing in experiments. As reasoned in the
previous chapter, two levels of analysis are required to get a better understanding
of the humanitarian energy governance and community solar mini-grids within a
camp. Therefore, following a global-level description, a camp-speci�c analysis was
conducted using the IAD framework.

3.2.1 The critiques of case study

With this section, several disadvantages of using case studies are listed, together
with methods used in this research overcome them. The �rst criticism on case stud-
ies concerns the lack of rigor in some studies in which the researcher has not been
meticulous, does not follow systemic procedures, or has taken a biased approach
when driving conclusions (Yin, 2009). This makes veri�cation dif�cult as only the re-
searcher collects and processes data to drive conclusions. Therefore, the implicit bias
was acknowledged and the information collected through desk research and semi-
structured interviews were rigorously checked for consistency. The second argument
against case studies is that they provide little basis for generalization, especially sin-
gle case studies (Yin, 2009). It should also be noted that the aim of using the case
study in this research was not to generalize results to populations as in statistical
generalization but to theoretical premises as in analytical generalization (Yin, 2009).
The third issue is the amount of time case studies take which brings about documents
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that are hard to read (Yin, 2009). This issue was handled by selecting an ef�cient
data collection method such as interviews and web search, and documenting the
�ndings in a structured way.

3.2.2 Case selection

In order to administer a case study, a general criterion that needs to be satis�ed is
having access to data. This access can be in the form of interviews, observations in
the �eld, or documentations. The other criteria used for selecting the cases and a
brief reasoning behind them are outlined in Table 3.1.

Table 3.1: The criteria used for case selection.

As mentioned in Section 1.5, the scope of this research is camps governed by a hu-
manitarian organization or a government authority. Firstly, It is required that these
camps are politically and physically stable, meaning that the government has de�ned
protocols for the management of the camp, which is a necessary condition for the
successful implementation of community solar mini-grid projects. Greece was elim-
inated since it wrestles with a “policy and management crisis” (Lahn et al., 2016a)
even though the researcher has already conducted a �eld study and made observa-
tions in the �eld. Greece has played two roles that complicated policy strategies: be-
ing a transit country for people who settle into a third country which entails dealing
with legal application processes and meeting short-term needs, and simultaneously
being a host country for people who need long-term aid (Lahn et al., 2016b). This
resulted in a complicated situation where the Moria refugee camp had to accommo-
date more than 12,000 people which is four times its original capacity before it got
destroyed due to the �re on 8 September 2020.

Secondly, there need to be initiatives for improving energy access within the camp.
These initiatives might be in the form of distribution of cookstoves running with
alternative fuel, the building of mini-grids, or utilization of renewable energy tech-
nologies. Lastly, since there is a general lack of data on energy access in refugee
camps, the most important criterion was the availability of information. Here the in-
terviewees' willingness to share information played a crucial role as they might have
critical insight or role in the interactions within the policy situation. This, unfortu-
nately, resulted in the elimination of most of the camps as it was challenging to reach
a contact person or organization managing the camp. It is found that two camps have
several reports and studies on energy access: the Kigeme refugee camp in Rwanda
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and the Kakuma refugee camp in Kenya. In addition, the social network of the re-
searcher allowed an easy connection to the people who were part of energy-related
projects in those camps. Considering the time limitations of the research, it was
decided to focus on one camp where information was more abundant as the Rwan-
dan government has several protocols regarding displaced populations: the Kigeme
refugee camp.

3.3 data collection methods

Research methods are speci�c paths chosen for data collection, analysis, interpreta-
tion of the results, and validation (Creswell, 2009). Data collection for the selected
case study was the main obstacle in this research. Generally selected methods for the
application of the IAD framework in the literature are observations and interviews
during a �eld study. Thus, the initial research plan was to visit selected refugee camps
and conduct interviews and observations of the daily operations. However, since �eld
studies came to a halt due to the coronavirus pandemic, only desk research and semi-
structured interviews were feasible as data collection methods. These methods were
chosen so that they help to analyze the policy situation with respect to the elements
of the IAD framework. Like any research method, the selected methods have several
advantages and disadvantages. The next sections discuss each of them and argue
how the critiques were handled within this research.

3.3.1 Desk research

Desk research is using existing data that has been collected and created by someone
else (Van Thiel, 2014). Desk research is an ef�cient and cost-effective method since
it allows access to international data without even traveling, which is the main ad-
vantage and choice for selection in this research. The initial desk research on the
existing energy services in displacement settings was done by looking into the doc-
umentation of �nished projects and �eld studies on different refugee camps. This
process helped in understanding the current situation and identify certain technical
and institutional arrangements that prove useful for increasing the sustainability of
the system. The research was done using online databases but grey literature from
humanitarian organizations and social enterprises were also included to get a better
grip on the situation in the �eld. The reports and online databases by UNHCR were
used to get statistics on camp population and demographics whereas the concept
papers by Chatham House, MEI, and IRENA were used to delve into energy access
initiatives.

The critiques of desk research

There are several drawbacks of using desk research as a data collection method. The
�rst disadvantage is that since the data source is not speci�cally created for the pur-
poses of the researcher's topic of investigation, the provided data might not exactly
match with the research variables (Van Thiel, 2014). In order to resolve this issue,
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an effort was made to access the data that serves the purposes of the research as
closely as possible and to adapt the existing information in a way that it matches the
set of research variables. The second disadvantage is that gathering, organizing, and
utilizing the data takes time and rigor (Van Thiel, 2014). A systemic approach and
good planning were used to solve this problem. The third and last concern is about
the reliability and validity of data. Data from reliable sources like governments, in-
ternational organizations, or journal articles were used for this research and it was
checked whether the information gathered from these sources is outdated or still
holds true.

3.3.2 Semi-structured interviews

Longhurst (2003) de�nes semi-structured interviews as “a verbal interchange where
one person, the interviewer, attempt to elicit information from another person by
asking questions”. Semi-structured interviews are between structured and unstruc-
tured interviews in the sense that there are predetermined questions but the inter-
view follows a more �exible and conversational attitude, and consists of open-ended
questions. Semi-structured interviews allow the interviewer to extract information
on topics that might not be well studied or documented (Van Thiel, 2014). For this
research, semi-structured interviews were held in order to gain insights about human-
itarian energy governance in the global level, several elements of the IAD framework
which will be used to explore the policies regarding energy access in the Kigeme
refugee camp, and drivers and barriers for community solar mini-grids in camps.
Thus, the answers for the interview questions helped with the operationalization of
the variables in a deductive manner (Van Thiel, 2014). Since interviewees have dif-
ferent backgrounds and roles within the policy situation, the order and the content
of the questions were changed to �t the purpose. The guidelines by Jacob and Furg-
erson (2012) were used to prepare for the interview and an interview protocol was
followed as presented in Appendix B.

The critiques of semi-structured interviews

Similar to desk research, semi-structured interviews are criticized on multiple dif-
ferent issues. It is important for a researcher to be aware of these disadvantages
and try to overcome them. The �rst issue is that semi-structured interviews con-
sume plenty of time, require intense labor, and need a sophisticated interviewer for
extracting relevant information (Adams, 2015). The process of organizing, conduct-
ing, and analyzing interviews might be highly time-consuming. This disadvantage
was overcame by planning ahead, limiting the number of interviews and the length
of interviews, and matching the interview questions with research variables to help
with the coding phase. The second pitfall is, since interviews are time and labor
intensive methods, the small number of interviews might not provide highly precise
information (Adams, 2015). To overcome this challenge, the information provided
by different interviewees was cross-checked with data from other interviews and desk
research when possible. The third and �nal drawback is that interviewees, because
of their role in the policy situation or bias, might provide information according to
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their agenda. This is why it was important to get information from as many actors as
possible and fact checking the information without exhausting the resources.

The selection of interviewees

There are several actor groups with different roles in the system each providing valu-
able insights for the study. As there are three sub-questions that require insights
from actors in the �eld (RQ3 on governance of the humanitarian energy sector at
the global level, RQ3 on community solar mini-grids for refugee camps, and RQ4 on
the energy governance in the Kigeme refugee camp), the interviewees were selected
so that they would have knowledge on these topics. Humanitarian and development
organizations can provide information on how energy is used within the community
(which technological equipment is used for how long and where within households,
community facilities, or enterprises). The governance structure on the �eld and how
the coordination between different actors are structured can be understood through
humanitarian organization and national or local government of�cials responsible for
camp management. People working for business associations, think tanks, or funded
partnerships can provide the rules in place for the governance of the already existing
systems and check the feasibility and applicability of community solar mini-grids in
camps. The funders give insights on the type of projects and initiatives that are sup-
ported and the collaboration between private sector and humanitarian organizations.
The feedback from private sector actors is used to understand the advantages and
disadvantages of certain business models and governance approaches and how they
promote involvement of these actors. Humanitarian energy researchers who worked
on several projects in camps help to understand the interactions between actors and
outcomes of the projects.

Based on these differing roles and knowledge within humanitarian energy sector, the
interviewees were selected purposefully to represent various actors in the system. Un-
fortunately, it was not possible to arrange an interview with all actor groups due to
inability to get in touch or scheduling con�icts. This situation was overcame by reach-
ing out to highly in�uential and knowledgeable experts in the �eld that are in touch
with missing interviewees as shown in Table 3.2. The interviews were conducted on-
line through video or voice calls depending on the quality of the internet connection
and preference of the interviewee via Skype or Zoom. The interviews generally lasted
one to one and a half hours except for the �rst interview that lasted thirty minutes
due to interviewee's busy schedule. Since the interviews were held towards the end
of the research process, it was possible to discuss more details without spending time
on general issues within the humanitarian energy sector. The literature review and
personal perspective and interpretation of the research topic added a depth to the
conversation, which was appreciated by the interviewees as well. The experience of
conducting the interviews was very positive since all interviewees were tremendously
friendly and helpful and answered each question in a very detailed manner. The in-
terviews showed that the existing initiatives barely scratched the surface of energy
access issue in displacement settings but there are a lot of projects and partnerships
that will accelerate the movement even further.

35



methodology

Table 3.2: The list of actors interviewed.

3.4 data analysis methods

The information elicited through desk research is organized in a way to provide three
main insights: the theoretical framework used to analyze the governance of human-
itarian energy sector, application of the IAD framework for camp-level analysis, and
creation of the assessment framework. Some of the data from desk research also
guided the case selection as the availability of information was the most important
criterion. Desk research is also used to form interview questions as it was preferable
to have knowledge on the topic beforehand and make sure that interviews provide
the missing or more detailed information that was not present in desk research. The
interview data was stored as an audio recording of the interviews following the con-
sent of the interviewee. Data security and privacy are considered to be of importance
while treating the interview data. The security of interview data is ensured by storing
the audio data on local hard drive and the anonymity was granted from the begin-
ning of the storage by using the initials of the interviewees while transcribing the
data. After the interviews, the qualitative data went through four steps: organization
and preparation, a read-through of data, codi�cation of data, and description of data
(Creswell, 2009). The questions asked during the interviews were prepared so that
they re�ect a speci�c element of the IAD framework or a particular technological,
institutional, economic or social factor for community solar mini-grids. This helped
to identify common themes and streamlined the codi�cation process. The informa-
tion gathered from desk research and semi-structured interviews were presented in
related elements of the IAD framework. Thus, the chapters and sections in the report
follow the same elements for ef�cient categorization of data and easy readability.

3.5 criteria for the assessment of research de-
sign quality

Yin (2009) suggests using four tests relevant to case studies to ground the research
design: reliability, construct validity, internal validity, and external validity. Reliabil-
ity is the repeatability of the research process operations such as data collection and
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analysis and achievement of the same results (Yin, 2009). The researcher should
develop a case study protocol in the data collection phase to ensure reliability. Con-
struct validity refers to using correct measures for studying the speci�c concepts (Yin,
2009). Using multiple sources of information and establishing a logical �ow of evi-
dence during data collection phase are recommended for warranting construct valid-
ity. In addition, veri�cation of the report by experts is suggested in the composition
phase. Internal validity tries to show causal relationships and it is required for ex-
planatory or causal studies rather than descriptive or exploratory studies (Yin, 2009).
For case studies, the suggested tactics for internal validity are applicable during the
data analysis phase: matching patterns, building explanations, addressing contra-
dicting arguments, and using logical models. External validity is concerned with the
extent to which the �ndings are generalizable to other cases (Yin, 2009). To secure
external validity in case studies, using theory and replications are suggested during
the research design phase. Apart from the speci�c tactics to ensure research design is
of high quality, triangulation is a suggested method to overcome concerns regarding
reliability and validity of research �ndings (Yin, 2009; Van Thiel, 2014). Triangula-
tion indicates using more than one method during the research to double-check the
collected data and �ndings (Van Thiel, 2014). For this research, semi-structured in-
terviews and desk research are combined and multiple sources of information were
used when possible to preserve the quality.

3.6 ethical considerations

The ethical considerations refer to bene�cence, veracity, privacy, con�dentiality, and
informed consent (Van Thiel, 2014). Bene�cence refers to a study striving to con-
tribute to the existing knowledge in a �eld or resolving a problem (Van Thiel, 2014).
This study aims to �ll the knowledge gap on the institutions and governance mech-
anisms regarding humanitarian energy with community values in mind to provide
energy access in displacement settings. Veracity ensures that the research is not mis-
leading research subjects (Van Thiel, 2014). In this research, veracity is guaranteed
by informing the interviewees about the aim of the study. Privacy is respecting the
participants' right to disengage or keep information to themselves (Van Thiel, 2014).
This is particularly important considering that humanitarian organizations working
with people who had to �ee their home and they have the right to not share certain
details. Con�dentiality refers to the agreement between the researcher and partici-
pants about how the information is used (Van Thiel, 2014). Con�dentiality is guar-
anteed for interviewees who requested certain avoidance whether it be their name
or role within the organization. Informed consent requires the researcher to have
authorization from the participants for studying a certain topic and publishing the
research results (Van Thiel, 2014). Similar to privacy and con�dentiality, informed
consent is ensured by providing information to the interviewees and agreeing on how
information will be handled in the publishing phase of the thesis.
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4
A G LO B A L O V E R V I E W O F
H U M A N I TA R I A N E N E R GY
G O V E R N A N C E

This chapter answers the second research question “What are the current
governance practices for providing energy access in refugee camps?” by pro-
viding an analysis of global humanitarian energy governance. Section
4.1 introduces the policy situation about energy access for forcibly dis-
placed populations. Section 4.2 gives a detailed description of the actors
involved in humanitarian energy governance around the world. Section
4.3 provides an overview of developments in the humanitarian energy
sector. Section 4.4 discusses the traditional ways of governing energy in
refugee camps. Section 4.5 highlights emerging trends that affect both
energy access and management in camps. Lastly, Section 4.6 gives a sum-
mary of results for humanitarian energy governance at the global level.

4.1 introduction to the humanitarian energy sec-
tor

The analysis at the global level helps to understand how past practices and emerging
trends shape the energy access planning process for refugee camps. Understanding
how the institutions come into play in a complex setting is crucial for improving en-
ergy access at the camp level where the IAD framework is applied. Since there is not
a single governing body responsible for the humanitarian energy sector, a regulatory
framework detailing the roles and coordination among actors is missing (Rosenberg-
Jansen, 2019). Instead, energy access is promoted through several different interna-
tional agreements and local initiatives. Thus, the next section gives an overview of
the actors in the humanitarian energy sector.

4.2 actors involved in global humanitarian en-
ergy governance

The actors involved in the decision-making processes regarding improving energy
access in refugee camps are humanitarian and development organizations, nation
states, and local governments, business associations, think tanks, funded partner-
ships, funders, private sector actors, and academic and research organizations. This
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categorization of actors builds on the list by Rosenberg-Jansen (2019) and describes
the roles, responsibilities, and projects of each actor in detail. The list of important
actors can be found in Appendix C.

4.2.1 Humanitarian and development organizations

As mentioned in Chapter 1, the primary goal of humanitarian organizations is to
provide emergency assistance to people of concern during disasters and con�icts
around the world. Long-established humanitarian organizations like UNHCR, IOM,
and NRC have energy programs in place but these initiatives are relatively small
and low-impact in comparison with their core programs (Rosenberg-Jansen, 2019).
The actions of humanitarian organizations are more towards coordinating energy ser-
vices rather than designing or implementing systems (Rosenberg-Jansen, 2019). This
is partly because these organizations lack technical knowledge and expertise to lead
these initiatives. Development organizations, on the other hand, work in developing
countries to make sure that basic needs such as shelter, water and sanitation, food,
health, and energy are met through sustainable solutions. Especially rural electri-
�cation projects that use solar or hybrid mini-grids are conducted by development
organizations such as Energy4Impact and Practical Action. Since humanitarian en-
ergy can be seen as an intersection of humanitarian and development principles, it is
expected that these organizations are involved in this sector.

4.2.2 Nation states and local governments

The nation states that are most affected by forced displacement such as Rwanda,
Uganda, Kenya, Turkey, the Republic of Korea, Yemen, Nigeria, and Somalia have
policies that guarantee the protection of forcibly displaced populations within and
outside their borders. These policies cover issues such as security, safety, education,
health and in some cases, energy. The energy provision differs for displaced popu-
lations who live in an urban or camp settlement. Some of the governments might
distribute charcoal for urban settlements otherwise, it is hard to keep track of their
energy needs. In camps, the ministries and local government authorities might be
responsible for the provision or coordination of energy services (Rosenberg-Jansen,
2019). Still, the energy needs of forcibly displaced people in camp settings are not
addressed through policies.

4.2.3 Business associations, think tanks, and funded partnerships

The humanitarian energy sector developed through business associations, partner-
ships, and think tanks that brought different actors who work on development, emer-
gency response, and rural electri�cation topics together. Business associations are
generally energy companies working on decentralized electri�cation such as Alliance
for Rural Electri�cation (ARE) and Clean Cooking Alliance. Think tanks are research
institutes aiming to conduct research on energy access on data availability, tracking
energy needs, and monitoring implemented projects like Chatham House. Funded
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partnerships advocate for policy-making in global, national, and camp level to make
sure that energy provision for displaced populations is guaranteed such as Global
Plan of Action for Sustainable Energy Solutions in Situations of Displacement (GPA),
Moving Energy Initiative (MEI), and Renewable Energy for Refugees (RE4R).

4.2.4 Funders

The funders are banks, foundations, or development �nancial institutions that either
provide �nancial support for projects or initiatives or have investment programs that
promote energy access in refugee camps. These institutions aim to support public and
private sector development in countries through subsidies or funds such as Deutsche
Gesellschaft f̈ur Internationale Zusammenarbeit (GIZ), Federal Foreign Of�ce of Ger-
many, IKEA Foundation, SNV Netherlands Development Organisation (SNV), and
World Bank.

4.2.5 Private sector actors

The involvement of private sector actors in humanitarian response activities has been
increasing in recent years. These actors have local reach in most cases which helps
to provide rapid support to people of concern. The roles of private sector actors can
differ as some of them speci�cally focus on providing safe and sustainable energy
solutions for refugee camps such as Bboxx, Inyenyeri, and Little Sun whereas oth-
ers established energy companies that want to expand to the humanitarian energy
market like Energias de Portugal (EDP), Kube Energy, MeshPower, and SCENE.

4.2.6 Academic and research organizations

There has been an increase in academic research done on humanitarian energy in
recent years. Some of the organizations are part of international partnerships such
as Coventry University and Technical University of Denmark whereas others conduct
�eld studies where energy access is improved in camps such as KTH Royal Institute
of Technology and Politecnico di Milano.

4.3 developments in humanitarian energy sector

In the previous section, it is observed that there are various actors involved in policy,
planning, implementation, and monitoring processes of improving energy access in
refugee camps. These actors create different partnerships and projects to improve
energy access in displacement settings. In one of the �rst extensive research papers
on the policy framework of the humanitarian energy sector, Bellanca (2014) lists
several international policies, frameworks, and initiatives that have been put into
practice between the years 1995 and 2014. In one of the chapters of the �rst book on
energy access and forced displacement, Rosenberg-Jansen (2019) extends this list by
including the initiatives from 2014 to 2018. The initiatives, reports, and partnerships
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that have been established from 1995 to present are discussed in the next sections
and illustrated in Table 4.1.

Table 4.1: The chronological summary of initiatives and events regarding humanitarian
energy, 1995-present, adapted from (Rosenberg-Jansen,2019).
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4.3.1 Environment and protection focus

1995 was the year that the �rst report on household energy was published. The En-
vironmental Unit of UNHCR was established in 1995 with the purpose of re�ecting
the energy issues as a by-product of the environmental impact of refugee camps (Bel-
lanca, 2014). At the beginning of the 2000s, camp management documents included
energy as a cross-cutting issue within water and sanitation, shelter and health, and
food areas (Bellanca, 2014). Camp Management Toolkit, a joint publication by IOM,
NRC, and UNHCR, mentions �rewood as the only energy source (Alford-Daniel et al.,
2015). The Sphere Handbook discusses improved cookstoves for livelihood opportu-
nities, boiling water for sanitation, food and nutrition, and reducing smoke. It can be
observed from the list that the initial projects focused on environmental impact and
household cooking while including a small discussion on agencies' and bene�ciaries'
needs.

In 2005, 15 years after the initial planning, the Cluster Approach was introduced
to improve predictability and strengthen coordination between humanitarian orga-
nizations (Humanitarian Response, 2020). The agencies appointed by Inter-Agency
Standing Committee (IASC) work on core humanitarian and emergency response ac-
tivities as shown in Figure 4.1. The clusters focus on different sectors of humanitar-
ian aid: camp coordination and camp management, early recovery, education, emer-
gency telecommunications, food security, health, logistics, nutrition, protection, shel-
ter, water, sanitation and hygiene. Energy is not a cluster on its own even though en-
ergy production and provision activities are needed during activities for other clusters
like camp coordination and management, nutrition, water, protection, health, and lo-
gistics. This results in an institutional void where coordination, funding, knowledge
sharing about improving energy access lack de�ned rules and structures (Rosenberg-
Jansen, 2019). The �eld experts stated that the IASC is not keen on introducing new
clusters for several reasons. First, there are also requests to create other clusters such
as disability and gender equality (Anonymous 2, personal communication, Septem-
ber 23, 2020). In addition, it is questionable to what extent the cluster system works
ef�ciently (Anonymous 2, personal communication, September 23, 2020). Lastly,
conceptualizing energy as a cross-cutting issue is useful for involving all clusters in
the �eld (Anonymous 1, personal communication, September 25, 2020).

4.3.2 Sustainable energy and community focus

After the creation of clusters, IASC established Safe Access to Firewood and Alterna-
tive Energy in Humanitarian Settings. Within this initiative, a matrix and decision
tree for cross-sectional coordination of activities related to cooking fuel in emergen-
cies and protracted situations were created (Bellanca, 2014). Following this initiative,
UNHCR issued the Global Strategy for Safe Access to Fuel and Energy 2014-2018
which discusses sustainable ways to meet the energy needs of displaced populations.
In the same year, UNHCR Energy Lab was established with the purpose of using inno-
vative and holistic solutions for energy-related problems that refugees face. In 2014,
the Moving Energy Initiative published two reports on sustainable energy provision
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Figure 4.1: The clusters within humanitarian and emergency relief coordination
operations (Humanitarian Response, 2020).

for displaced populations: a discussion on the current state by Gunning (2014) and
policies by Bellanca (2014) as mentioned before. It is seen that the focus shifted
from environment and protection to sustainable access to energy, market-based inno-
vation, and reducing costs in the last �ve years (Rosenberg-Jansen, 2019).

The latest important development in the humanitarian energy sector is the creation
of the Global Plan of Action for Sustainable Energy Solutions in Situations of Dis-
placement (GPA) at the High-level Political Forum on Sustainable Development in
2018 (GPA, 2018). Motivated by the fact that energy is not one of the clusters in
the humanitarian energy sector, GPA is a partnership established to reach the GPA
Framework goal that is: “Every person affected by con�ict or natural disaster has ac-
cess to affordable, reliable, sustainable and modern energy services by 2030.” (GPA,
2018). A more detailed analysis of the roles and responsibilities, coordination, and
results of efforts is provided in Appendix D. In addition, Global Refugee Forum in De-
cember 2019 resulted in commitment for green energy by 40 states and the adoption
of the Clean Energy Challenge by 30 states and multiple stakeholders committed to
providing energy access to forcibly displaced populations by 2030 (UNHCR, 2019b).
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The recent developments and trends show that the policies are made through part-
nerships and international collaborations in order to meet the needs of forcibly dis-
placed people. The next chapter provides a more detailed account of traditional ways
of governing energy in refugee camps.

4.4 traditional energy governance in refugee camps

In order to understand how energy is traditionally governed in camps, the distin-
guishing features of camps from other settlements need to be identi�ed. It is seen
that the terms camp and settlement are used interchangeably, even by UNHCR when
presenting statistical data (Schmidt, 2003). Yet, camps have distinct features like
“segregation from the host population, the need to share facilities, plus overcrowd-
ing and a limited, restricted area within which the whole compass of daily life is
to be conducted” (Stein, 1986). Schmidt (2003) identi�es �ve differences between
camps and settlements: freedom of movement, mode of assistance/economics, mode
of governance, the designation of temporary locations/shelter, and population size
and/or density. It is argued that a camp tends to have less freedom of movement and
income-generating activities compared to a refugee settlement. Mode of governance
refers to the decision-making procedures within the displaced community. Camps
are more controlled spaces as the decisions about the socio-economic and political
decisions are generally made by humanitarian agencies. Camps are initially designed
as temporary spaces which also affects the freedoms provided to refugee populations.
Lastly, the settlements are generally turned into camps or transit centers as they ac-
commodate people beyond capacity.

Camp Management Toolkit states that camps should be seen as a last resort and en-
courages considering other options before setting up a camp (Alford-Daniel et al.,
2015). Currently, 2.6 million refugees live in camps whereas others are dispersed
to urban areas or informal settings (UNHCR, 2020d). Some of the world's largest
refugee camps are Kutupalong-Balukhali refugee camp in Cox's Bazaar in Bangladesh,
Bidi Bidi refugee camp in Uganda, Dadaab and Kakuma refugee camps, Kalobeyei
settlement in Kenya, Azraq and Za'atari refugee camps in Jordan, Nyarugusu, Nduta,
and Mtendeli refugee camps in Tanzania, and Kebribeyah, Aw-barre, and Sheder
refugee camps in Ethiopia. These camps turn into densely populated cities, like Cox's
Bazaar where more than 60,000 people share one square kilometer. This situation
requires camp managers to �nd ways to create or implement policies for the improve-
ment of energy provision. Traditionally, humanitarian organizations use a top-down
approach for governance as the decisions are made from the higher levels of hierar-
chy and applied by the lower levels.

Energy provision has been included in humanitarian aid operations in the form of
distribution of cookstoves and �rewood for household cooking use in these camps.
However, this top-down and product-based approach has disadvantages in terms of
resilience, environment, health, and economic aspects. Ilcan and Rygiel (2015) men-
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tions that dependence on humanitarian organizations for goods and services makes
residents passive aid receivers and leads to disempowerment. Firewood is the main
fuel source for cooking in most of the camps as shown in Figure 4.2. The use of �re-
wood for cooking or heating results in deforestation near camp settlements, coming
close to the burning of 64,700 acres of forest (Lahn and Grafham, 2015). Kerosene
lamps or candles that are used for household lighting cause �res in dry climates
(Lahn and Grafham, 2015). In addition, displaced populations skip meals when fuel
is not available or swap food for fuel within camp (Grafham, 2019). It is stated that
while funding for humanitarian assistance operations was increased to $17.0 billion,
the funding shortage of $11.0 billion resulted in the fact that only 61% of the re-
quirements were met (Urquhart, 2019). Already limited funds are spent on pollutant
diesel generators which cost 5% of humanitarian organizations' budget (Grafham
and Lahn, 2018).

Figure 4.2: The sources used for cooking by refugees and IDPs according to Grafham and
Lahn (2018).

4.5 emerging trends in energy governance in refugee
camps

While energy provision revolves around carbon-based resources in camps, renewable
energy sources have started to gain more attention in recent years. Ossenbrink et al.
(2018) show that 70% of the largest refugee camps have a global horizontal solar
irradiation of more than 2,000 kWh per square meter per year and are located in
countries where the price for electricity from traditional resources is relatively high.
It is recognized that high initial investment cost and low operational costs of solar
energy are well aligned with initially high but then decreasing funding that human-
itarian organizations get as a humanitarian crisis is prolonged (Nielsen and Santos,
2013). Also, the reduction in fuel use and daily cost savings results in a relatively
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short amortization time for a renewable energy system (Frack et al., 2015). The
distribution of products like solar lanterns instead of providing services might not
be preferable since it can cause market disruption because of the re-selling of the
products and the creation of a dependency syndrome for refugees (Bellanca, 2014).
Therefore, solar mini-grids become a viable option to consider for humanitarian or-
ganizations aiming to provide energy access in refugee camps.

Ilcan and Rygiel (2015) maintain that humanitarian organizations also had a shift
in the way camps are conceptualized: from “temporary permanence” to permanent
places that facilitate community building. The new paradigm for aid delivery is called
resilience humanitarianismwhich focuses on the empowerment of people of concern
through local institutions instead of them merely receiving aid from humanitarian
organizations like UN in classical humanitarianism(Hilhorst, 2018). This practice
of humanitarian assistance has become particularly important in protracted refugee
situations where people want to have more control over their lives (Ilcan and Ry-
giel, 2015). Through a more community-based approach, UNHCR and NRC aim to
promote dignity, self-reliance, sense of achievement, and self-esteem for displaced
people (Ilcan and Rygiel, 2015). This results in an environment where refugees
can practice meaningful participation and self-governance for the management of
the camp (Ilcan and Rygiel, 2015). The Community-based approach report by UN-
HCR (2008) asserts that when people of concern are involved in decision-making
processes, they are better protected, the solutions will be sustained for longer, and
the resources will be used more ef�ciently. A community-based approach promotes
using the knowledge and skills of refugees for processes that affect their lives.

4.6 chapter synthesis

This chapter presents an overview of global humanitarian energy governance shaped
by multiple actors with various mandates and objectives. The analysis shows that
there are an institutional void and a lack of formally de�ned roles in terms of the gov-
ernance of energy in displacement settings. This situation informs the institutional
setting in the Kigeme refugee camp and complicates implementing solar mini-grids,
let alone community-based approaches for governance. Solar energy technologies
can solve many problems faced by promoting collaboration between humanitarian
organizations, nation states and local governments, funders, and the private sector.
In this way, these institutions move closer to reaching SDGs and abiding by inter-
national agreements through sustainable energy provision in camps. Funders and
private sector actors bene�t from investing in humanitarian response activities that
support their social responsibility goals. Most importantly, camp communities bene�t
from the policies aiming to increase energy access as they have improved cooking for
household use, lighting and clean fuels for community use, and electricity for pro-
ductive use. While camp residents ask for involvement in management and decision-
making processes, community solar mini-grids has become an interesting idea for
investigation, which is explored in the next chapter.
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5 C O M M U N I T Y S O L A R M I N I - G R I D S

This chapter provides a brief description of mini-grids and how common-
pool resource management literature can be utilized for the governance
of community mini-grids. Section 5.1 gives a de�nition of mini-grids and
an introduction to the literature on community mini-grids in high and
low-income countries. Section 5.2 provides information on sustainable
management of common-pool resources and how can this idea can be
applied to solar mini-grids in refugee camps. Finally, Section 5.3 provides
a synthesis of �ndings and argues how these �ndings are used in the next
chapter.

5.1 mini-grids

5.1.1 De�nition of mini-grids

Mini-grids are electricity systems with small-scale generation capacity and a distri-
bution network. Mini-grids can be connected to the national transmission grid but
can also operate in isolation. Franz et al. (2014) de�ne mini-grid as a system com-
posed of small-scale electricity generation (from 10 kW to 10 MW) and supply of
electricity to a small number of customers through distribution grid that can operate
without national electricity transmission networks and supply (ARE, 2020). Mini-
grids have �ve components: power generation, storage, distribution, user or appli-
cation subsystem, and smart management systems as shown in Figure 5.1 (Franz
et al., 2014). Power generation includes generators that convert fuel (diesel) or
energy (solar PV, wind, hydro, or biomass) to electricity, power conditioners (volt-
age converters and AC/DC inverters), and energy management technology (dispatch
system) (Franz et al., 2014). Storage is necessary when intermittent renewable en-
ergy sources such as solar and wind are used for electricity generation. For storage,
batteries or pumped hydropower systems can be used. Distribution is the network re-
sponsible for carrying electricity from generation network to consumers. The type of
distribution system affects costs and future options to connect to the grid (Franz et al.,
2014). User or application subsystem consists of meters, internal wiring, grounding,
and electricity-consuming appliances (Franz et al., 2014). Smart management sys-
tems such as smart meters are used for monitoring and evaluating the system. These
systems are particularly useful for demand-side management and optimal sizing of
the system (Franz et al., 2014).
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5.1 mini-grids

Figure 5.1: The system components of a mini-grid (Franz et al., 2014).

5.1.2 Community mini-grids

Franz et al. (2014) identify four different models for mini-grids: private sector-based,
utility-based, community-based, and hybrid. The community-based mini-grid occurs
when the private sector or utility is not involved in the system and “the community
becomes the owner and operator of the system and provides maintenance, tariff col-
lection, and management services” (Rolland and Glania, 2011, p. 21). A community
energy system is de�ned as “a technical system which subsists upon a high degree of
participation from the community which it serves” (Cayford and Scholten, 2014, p.
9). The participation can be in different phases of a project such as initiation, imple-
mentation, operations, or expansion (Cayford and Scholten, 2014). It is argued that
community-based approaches for governance contribute to the long-term success of
any system (Holland et al., 2001).

Community mini-grid projects are implemented with differing purposes in high and
low-income countries. In high-income countries, solar PV, hydro, and wind energy
systems are used to enhance the capacity of the existing grid which is supported by
governments to cut off carbon emissions. Rural locations in low-income countries
host 85% of the global refugee population (UNHCR, 2020). Since how energy needs
of refugee camps are met depends on the conditions in the host country, it is useful
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to look at rural mini-grids in low-income countries. In locations where electri�cation
rates are low, connecting to the national grid is not preferred or possible because
the geography makes distribution costly or the low capacity results in frequent black-
outs and load shedding programs (Frame et al., 2011). The household, productive,
and community energy demands can be met by solar mini-grids backed up by diesel
generators and batteries as illustrated in Figure 5.2. Therefore, there are are several
projects and literature on solar mini-grids in Sub-Saharan Africa, East Asia, and Latin
America that aim to help improve energy access in rural areas (Frame et al., 2011).

Figure 5.2: An example of how mini-grids can meet the energy needs of communities
(Agenbroad et al., 2018).
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5.2 sustainable management of common-pool re-
sources

Sustainability of energy systems seems to be an ongoing problem in decentralized
rural electri�cation projects (Lestari et al., 2018). Gollwitzer et al. (2015) de�ne a
sustainably managed mini-grid as being �nancially viable and meeting the needs of
all users (including large commercial users, micro and small enterprises and, poor
women and men in individual households). Wolsink (2012) studied common-pool
resources (CPRs) in the context of future smart-grids in high income countries for
social acceptance. Wolsink (2020) argues that electricity should be treated as a “co-
produced common good” instead of a private property being delivered via public grid
and applies CPR theories to distributed energy systems for social acceptance.

Lestari et al. (2018) combined the IAD framework and indicators for sustainability
for off-grid technologies and evaluates ownership, management, extension, genera-
tion capacity, and number of users of six projects in Indonesia. The authors conclude
that position, authority, aggregation, information, and pay-off rules are of high im-
portance for the success of system (Lestari et al., 2018). It is suggested that focusing
on actor characteristics like values and preferences, access to information can explain
the reason why grid is preferred over often more reliable and sustainable mini-grids
(Lestari et al., 2018).

Gollwitzer et al. (2015) conducted an empirical analysis in mini-grids in Kenya and
identi�es use rules and shared community ownership as factors for fair allocation
of bene�ts and responsibilities between heterogeneous user groups like households,
schools, and private sector actors. In their study, Melville et al. (2017) explored com-
munity accountability for consumption patterns, one of eight design principles laid
by Ostrom (2010) for sustainable management of CPRs, through a community de-
mand response program in the UK. Even though research results are inconclusive in
terms of the applicability and usefulness of a commons approach in urban setting, the
authors state that the topic needs further investigation to understand how issues like
sense of community, privacy, ownership are handled within communities (Melville
et al., 2017).

Frame et al. (2011) applied community-based approach as community ownership
and community monitoring of off-grid solar PV systems in developing countries.
Acosta et al. (2018) also argued that integrated community energy systems face
the risk of free-riding, fair allocation of costs and bene�ts, and risk of rebound ef-
fects endangering energy savings. The authors modify the Social-Ecological System
(SES) framework, which is explained in Appendix E, so that it encompasses design
and implementation phases of community energy systems projects. For the design
phase, norms/social capital (A6), knowledge of SES/mental model (A7), social net-
work structure (GS3), constitutional rules (GS7), productivity (RS5), importance of
the resource (A8), equilibrium properties (RS6), predictability of resource dynamics
(RS7), operational choice rules (GS5), and collective choice rules (GS6) are selected.
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For the implementation phase, investment activities (I5), monitoring activities (I9),
and evaluative activities (I10) are chosen as important variables.

Agrawal (2001) came up with critical enabling conditions for the sustainability of
CPRs. The author composed a framework for design principles by combining works
of Wade (1989), Ostrom (1990), and Baland and Platteau (1996). Based on this syn-
thesis, Gollwitzer (2014) argued which of these conditions are applicable for sustain-
able management of mini-grids in rural areas for energy access as shown in Figure
5.3. The authors used conditions de�ned by Agrawal (2001) and Ostrom (2010) such
as shared norms, low levels of user demand, well-de�ned boundaries, simplicity of
rules, and locally devised access and management rules as conditions for sustainable
management. The enabling conditions are listed as: small group size, appropriate
leadership, interdependence among group members, heterogeneity of endowments,
homogeneity of identities and interests, low levels of poverty, overlap between user
group and resource location, high dependence by users on resource system, fairness
in allocation of bene�ts from CPR, low levels of user demand, gradual change in
levels of demand, match restrictions on harvests to regeneration of resources, sim-
ple and easy to understand rules, locally devised access and management rules, ease
in enforcement rules, graduated sanctions, availability of low-cost adjudication, ac-
countability of monitors and other of�cials to users (Gollwitzer et al., 2018).

5.3 chapter synthesis

This chapter presented de�nitions for mini-grids and community solar mini-grids in
particular with a description of their system components. Due to the intermittent
nature of solar energy, storage is needed to meet the energy demand for household,
community, and productive uses of energy. In addition, smart metering systems help
to monitor the system and allows for using demand-side management. Together with
storage, these tools can help achieve the optimal sizing of the system capacity and
reduce costs in the long-term. The study results in mini-grids in high and low-income
countries are evaluated through the lens of common-pool resources. Several criteria
for the sustainable management of community solar mini-grids are identi�ed. These
criteria are merged with the results from camp level analysis done in the next chapter
to create the assessment framework. The next chapter provides further information
at a camp level and reveals more insights about the daily operations related to energy
access in refugee camps.
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5.3 chapter synthesis

Figure 5.3: The enabling conditions for sustainable management of common-pool
resources, adapted from Gollwitzer et al. ( 2018). Condition �rst identi�ed by:
AA = Agrawal ( 2001), B&P = Baland and Platteau (1996), EO= Ostrom (1990),

RW = Wade (1989).
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6 E N E R GY G O V E R N A N C E I N T H E
K I G E M E R E F U G E E C A M P

This chapter answers the fourth research question “What energy-related
problems are experienced in the Kigeme refugee camp and how do the actors
respond to these problems?” by presenting an analysis of current energy
governance in the Rwandan refugee camp through the IAD framework.
Section 6.1 provides an introduction to Rwanda by brie�y mentioning
the economic and political status and country's response to humanitarian
crises. Section 6.2 discusses external variables such as biophysical con-
ditions, community attributes, and constitutional and collective-choice
rules-in-use, and operational rules-in-use that affect energy governance
within the Kigeme refugee camp. Section 6.3 describes the action situ-
ation with its working elements. Section 6.4 analyzes the interactions
within the action situation. Section 6.5 provides the outcomes of these
interactions that are assessed by evaluative criteria. Lastly, Section 6.6
gives a summary of the �ndings of the analysis of energy governance on
a camp level.

6.1 introduction to the study area

Rwanda, of�cially the Republic of Rwanda, is a small and landlocked country in
central Africa. It is neighbor of the Democratic Republic of Congo (DRC), Tanzania,
Uganda, and Burundi. Also known asthe land of a thousand hills, Rwanda has high
hills and deep valleys and is covered with volcanoes, lakes, and rivers. With a total
land size of 26,338 km2 and a population of 12.3 million, it is a densely populated
country where there are 445 people per km2 (Republic of Rwanda, 2020). The cap-
ital and the largest city of the country is Kigali. The country has been politically
stable since the 1994 Genocide Against the Tutsi and making substantial progress for
growth through economic reforms (World Bank, 2020). Rwanda aims to reach the
middle-income country level by 2035 and high-income country level by 2050 (World
Bank, 2020).

To reach this goal, Rwanda works together with the International Monetary Fund
(IMF) and the World Bank on several projects and made substantial reforms for
economic growth (World Bank, 2020). These projects focus on providing basic in-
frastructure, social protection system, acceleration of growth, and electricity to rural
households (World Bank, 2020). Rwanda, following an ambitious electri�cation pro-
gram, increased its electri�cation rate for households from 6% in 2008 to 49% in
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2019 (Baranda Alonso and Sandwell, 2020). This achievement is partly due to the
renewable mini-grids which have become a cost-effective option to provide energy
access in rural areas (Baranda Alonso and Sandwell, 2020). The government aims
to reach 100% electricity access by 2024 (Baranda Alonso and Sandwell, 2020). It
is stated that 48% of this access will be provided through renewable off-grid connec-
tions (IRENA, 2018).

While Rwanda has preserved its political stability since 1994, the country has been
dealing with humanitarian crises for more than 20 years. The country started hosting
refugees in 1996 when people �ed DRC. The �rst refugee camp established to host
Congolese refugees is Kiziba camp (Crawford et al., 2019). Another �ux of refugees
happened in 2015 when people from Burundi take refuge in Rwanda (Crawford et al.,
2019). This resulted in the opening of the Mahama camp which currently has the
highest number of refugees. As of 31 May 2020, there are 148,938 people of con-
cern in Rwanda in multiple locations as shown in Figure 6.1. Of these, 144,025
are refugees, 367 are asylum-seekers, and 4,546 are categorized as others (UNHCR,
2020a). 50.8% of the people of concern are from DRC, 48.5% are from Burundi, and
others are from countries like Eritrea, Somalia, Sudan, Ethiopia, and South Sudan
(UNHCR, 2020b). Half of this population is under the age of 18 which necessitates
additional measures for ensuring safety and security. The gender distribution is al-
most equal with 51% of women and 49% of men (UNHCR, 2020b). Nearly 92%
of the refugee population resides in camps, which is partly because local integra-
tion is challenging in displacement conditions despite governmental efforts (UNHCR,
2020b). The focus of analysis is one of these camps, the Kigeme refugee camp.

6.2 external variables

The utilization of the IAD framework for analyzing the energy governance in the
Kigeme refugee camp starts with a description of external variables affecting the
action situation. The external factors such as biophysical conditions, attributes of
community, constitutional and collective-choice rules-in-use, and operational rules-
in-use are explained in detail in the following sections.

6.2.1 Biophysical conditions

Based on the guidelines for the application of the IAD framework provided in Section
2.3.1, in addition to the description of the material world, the biophysical conditions
are conceptualized as resources necessary for production and provision of energy
services for displaced populations. First, the physical conditions of the camp are
described. Second, the economic nature of the activity is described and eventually
identi�ed as one of the four types of goods categorized by Ostrom (2010). Lastly,
production and provision activities are discussed.
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Figure 6.1: The population statistics for Rwanda (UNHCR, 2020a).

Description of the physical world

The Kigeme refugee camp is located in Gakasa Sector, Nyamagabe District in the
Southern Province of Rwanda. The report by Ministry in Charge of Emergency Man-
agement (MINEMA) explains that the camp was opened in 2012 following an in�ux
of over 35,000 refugees from the DRC as a result of con�icts between government
forces and militias (MINEMA, 2019b). The camp has an area of 348,414 meter-
squares and is located at an altitude of 2,140 meters (MINEMA, 2019b). The camp
has two sectors divided by a busy road (UNDP, 2012). According to the Country
Refugee Response Plan for Rwanda by UNHCR (2020), shelter, water, sanitation, and
hygiene related assistance are lacking due to funding gaps in the camp. Even though
services related to these areas are provided as much as possible, the assistance fails at
meeting minimum standards (UNHCR, 2020). The camp residents, similar to the host
community, live in dwellings with mudbrick walls and a metal roof (Sandwell et al.,
2020). Shelters, especially the ones with female-headed households, are old and
need to be transformed as shown in Figure 6.2. With 0.059 person per meter-square,
the camp has the highest population density among others in Rwanda (MINEMA,
2019b). The camp is overcrowded which obstructs household access to roads and
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