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= =
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SDG Sustainable Development Goal
SDG 7 Sustainable Development Goal 7
SERP Sustainable Energy Response Plan
SGBV Sexual and Gender - Based Violence
SHS Solar Home System
SILC Savings and Internal Lending Community
SSQ Semi - Structured Questionnaire
Sustainable Energy Systems for Refugee and Host
SUNNY o .
Communities in Africa
UASC Unaccompanied or Separated Children
UBOS Uganda Bureau of Statistics
UGX Ugandan Shilling
Uganda Learning, Evidence, Accountability and Research
ULEARN
Network
UN United Nations
UNDP United Nations Development Programme
UNFPA United Nations Population Fund
UNHCR United Nations High Commissioner for Refugees
UNICEF P P .
UNITAR United Nations Institute for Training and Research
usbD United States Dollar
WASH Water, Sanitation and Hygiene
WB World Bank
WFP World Food Programme
WHO World Health Organization
WVI World Vision International
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TERMINOLOGY

This Terminology glossary provides definitions and descriptions of key terms and
concepts used throughout this deliverable in relation to displacement contexts and
access to energy. Because several of these terms are interpreted differently across
organiza tions, disciplines, and country contexts, the definitions compiled here establish
a common working understanding for SUNNY and support consistent use of terminology
across partners and across the two demonstration locations. It is intended as a quick
refer ence and can be consulted whenever interpretation of results or comparisons
between refugee and host communities depend on specific wording or conceptual
distinctions.

Relevant glossaries in this context of displacement  have been developed by different
organizations. As these lack a harmonization, the use in this document is clarified below,
following primarily the definitions of the IOM glossary [1] and the glossary developed by
UNHCR [2].

Refugee: ., , . _ L Zoqunded fear of persecution for reasons of race,

religion, nationality, membershlp of a particular social group or political opinion, is

outside the country of his nationality and is unable or, owing to such fear, is unwilling to 14
avail himself of the prote  ction of that country; or who, not having a nationality and being

outside the country of his former habitual residence as a result of such events, is unable

or, owing to such fear, is unwilling to return to it. [1, p. 171]

Internally displaced persons: roo . s
obliged to flee or to leave their homes or places of habitual reS|dence in particular as a

result of or in order to avoid the effects of armed conflict, situations of generalized

violence, violations o  f human rights or natural or human Znade disasters, and who have

not crossed an internationally recognized State border.

Source: Guiding Principles on Internal Displacement, annexed to United Nations

Commission on Human Rights, Report of the Representative of the Secretary - General, Mr

Francis M. Deng, Submitted Pursuant to Commission Resolution 1997/39, Addendum (11

February s . + 1 ° 7 _ N Y o XY s L Yy 1oy T X x " 16 ~ s X
Refugee camp :r , , . _ . _ S, T oo T ey

homes. UNHCR, host Governments and other humanltarlan organizations prowde
essential services in refugee camps including food, sanitation, health, medicine and
education. These camps  are ideally located at least 50 km away from the nearest

a [ ‘ ’ ’ ’ [ [ | ‘ ’

- " - N o = N o N T J . .- + - o »

= - 3 t ‘ t -
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Refugee settlement  :r ™~ ., ., .. N B .
refugee settlement by the Government of Uganda. The settlements, located in rural

regions, are managed by the Office of the Prime Minister (OPM) with the support of

UNHCR. Uganda hosts a total of 1 3 settlements, accommodating over 1.7 million refugees,

as part of its progressive refugee policy, which allows refugees to access land for

¢ b B} ” ” I )

L ¢ =« + T = 5 N s+ N N 1M [3 o r + o kN -

Host community: 6, e e e e e e e e oa e o

y M ¢ t y ’ - t ‘ r”

J . ~ J N s = s [ - T S + LI B 4 0 N 4 - o~ +

Protection: 1, , | o s e - o - e e e e e e e
accordance with the letter and the spirit of the relevant bodies of law (i.e. Human Rights

law, International Humanitarian Law, Refugee law).

Source: Inter - Agency Standing Committee, Protection of Internally Displaced Persons:

,
t - ‘ [ = L ‘ - t ’

Inter - N -
> A ~ + - o + + - - T T o o N “ - " - J N . ~

Energy SerViceS : 6 ” + AN - . N 5 B ' N . ‘ . N o - - e N 14 1 + ' o - + . J

o - - o + - , n o o

Access to energy : The term 'access to energy' is not without its ambiguities; it is often

taken to imply the existence of a state of availability of modern energy services, or of the 15
means to access them. Given the considerable variation in the forms and levels of

access to energy, a multi - tier framework for access to energy for electricity and cooking,

developed by the World Bank and the World Health Organization (WHO), is presented

below ( Error! Reference source not found. and Error! Reference source not found. ) [6]:
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Table 1 Multi- Tier Framework for measuring access to electricity , copied from [6, p. 7]

ATTRIBUTES

Capacity . .. SOW—199W | 200W-799W | 80OW—1999W |  22kW.
(power capacity ratings)

Day Min 4 hrs Min 8 hrs Min 16 hrs
Availabity

Evening Min | hr Min 2 hrs Min 3 hrs

(Frequency of >4

disruptions per week)
Reliability

(Duration of >2 hrs (if

disruptions per week) frequency <3)
Quality S
(voltage problems affect the use of Yes
desired appliances)
Affordability

(cost of a standard consumption package | =5% of household expenditure (income)
of 365 kWh/year)

Formality
(bill is paid to the utility, pre-paid card No
seller, or authorized representative)

Health and Safety
(having past accidents and perception of | Yes
high risk in the future)

Table 2: Multi- Tier Framework for Measuring Access to Modern Energy Cooking Solutions, copied from [6, p.
75]
16
Attribute Measurement Indicators Tier 4 Tier 5 I
Exposure ISO’s voluntary performance
targets on emissions-default
ventilation
PM, s (mg/M)d) <1030 <481 <218 <62 <5
CO (g/M]d) =183 =I5 ST =44 3.0
High ventilation
PM, 5 (mg/MJd) <1489 <733 <321 <92 <7
CO (g/MJd) <269 <160 <10.3 <6.2 <44
Low ventilation
PM, . (mg/M]d) <550 <252 =115 <32 <2
CO (g/M)d) <9.9 <55 =37 <22 <l.4
Efficiency Stove efficiency, using 1SO’s
voluntary performance targets 210 220 230 =40 250
(%)
SCUTLELTER Fuel acquisition and 57 <7 <3 <l.5 <0.5
preparation time (hours/week)
519ve preparation time >10 <10 <5 <
(minutes/meal)
Safety Severity of accidents caused by Serious Mincr ftohe
the stove over the past year
PN T ELTITTSA Fuel cost as a share of
household expenditure (%) =10 o -~
Availability Ready availability of primary
fuel when needed (% of the <80 >80 >90 100
year)

t - )
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EXECUTIVE SUMMARY

Deliverable D1.1 provides the contextual evidence base developed under SUNNY Task 1.1 to
support the design of sustainable and context - appropriate energy solutions for refugee

and host communities in Uganda and Rwanda. It brings together desk - based and fie Id-
based research in order to examine the local conditions, community perspectives,

environmental resource potentials, and regulatory and policy frameworks that shape

energy access in the two demonstration contexts.

The deliverable consists of one main document and three additional stand - alone
documents. The main document presents the overarching analytical framework and
synthesises the principal findings across the different components of the contextual
analysis. It is complemented by three additional documents: a Uganda context survey
results report, a Rwanda context survey results report, and a dedicated desk review

report for the regulatory and policy analysis. These additional documents form an

integral part of De liverable D1.1 and provide the full results of the context surveys and
desk review at a level of detail that could not be accommodated in the main report

without affecting its overall readability and balance.

The main document is structured around four complementary components. First, the 18
system - centred description provides an overview of the broader contextual conditions

in the demonstration settings, including the national and local context, displacement

sett ings, energy landscape, relevant actors, and available data sources. Second, the

person - centred analysis examines community perspectives through participatory

workshops and household surveys, with particular attention to daily life, wellbeing, and
accesst o energy services. Third, the environmental analysis considers local resource
potentials and circularity - related conditions, with a current focus on waste and

biowaste streams in Bidibidi Refugee Settlement and the surrounding host communities.
Fourth, the regulatory and policy analysis assesses the enabling environment for

sustainable energy interventions through key - informant interviews and a desk review of
relevant policy, regulatory, and institutional frameworks.

Taken together, the main document and the three accompanying reports provide a

multi - dimensional understanding of energy access in displacement contexts. The

findings demonstrate that energy access must be understood not only as a technical

matter, but als o in relation to social diversity, livelihoods, environmental conditions,
governance structures, and the interaction between humanitarian and development
systems. In this respect, Deliverable D1.1 establishes an important foundation for
subsequent SUNNY ac tivities, including solution design, stakeholder engagement,
demonstration planning, and further analytical and implementation - oriented work.

=
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|.INTRODUCTION

This chapter provides an entry point to Deliverable D1.1 by framing both the broader

project context and the purpose of the contextual analysis documented in this report. It
OO « I (1
access to sustainable energy services in rural and displacement - affected settings in
Rwanda and Uganda. It then outlines the objectives and scope of the contextual

analysis under Task 1.1, clarifying how the mixed - methods evidence base supports the
dev elopment of context - appropriate solutions and informs subsequent activities across
the project. Finally, the chapter explains how this deliverable is structured, guiding the

reader through the main sections and highlighting how the different components fit

together to support readability.

1. GENERAIBACKGROUNDTO THESUNNYPROJECT

The overall objective of the SUNNY project is to sustainably improve access to energy

services for rural and displaced communities in Rwanda and Uganda by generating

innovations in the respective energy environments. The project applies an integrated

appro ach to address energy needs comprehensively and based on the circular

economy concept, develop supporting systems that complement existing local value - 19

chains. On a local level, interventions are tailored to the respective contexts by means of
a co - design p rocess. On an institutional level, the replication of the developed
innovations is systemically advanced. The project is composed of a diverse project
consortium to facilitate the wide scope of activities.

Gathering 17 partners from 3 African, 5 European countries and 2 associated countries,
SUNNY is a 48- months project that aims to provide highly replicable solutions for green
energy transition and energy access in Africa. To reach that goal, five Renewable Energy

Technologies, reaching TRL 7 -8 will be improved, adapted to the local context and
demonstrated in two sites in Uganda and Rwanda, reaching around 1300 refugees and
persons in the local host  populations.

The technologies developed in SUNNY will be upgraded following circular economy and
local value chain approaches in order to create economic activity locally as well as
ensure relevance of the solutions and long -term sustainability. To ensure uptake, a

strong focus will also be made on cost effectiveness  and adapted business models.

Solar home systems will ensure  the access to basic energy needs at a household level
(PR1). Clean hydrogen (PR2) and biogas (PR3) cooking solutions will allow cooking to be

deca rbonised while improving health conditions. Refrigerated food storage (PR4) and

smart solar irrigation, combined with biogas, will allow to improve food security in rural

=
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African areas and address the WEF nexus. Holistic models (PR5) and assessment
methods (PR8) will allow to identify and validate the benefits and sustainability of the
technologies, while social innovation through among others capacity building will
support the long -term socio - economic impact (PR6) and ensure local uptake as well as
a strong replicability potential. Indeed, SUNNY ambitions to widely impact humanitarian
energy practices through a replication plan comprising the involvement of 15 replication
cases with new interoperability of technologies, training activities towards African and
EU wide energy - access and development agencies and camps managers, and policy
recommendations (PRS8).

2. INTRODUCTION TOTHE CONTEXTANALYSIS

This section introduces the context analysis conducted under Task T1.1 and explains its
purpose within Deliverable D1.1. It briefly outlines the scope of the analysis across the two
demonstration locations and clarifies how the work combines complementary
components. The section also explains how the context analysis supports subsequent
SUNNY activities by providing a structured evidence base for solution development,
implementation planning, and later monitoring and evaluation.

2.1.Objective of the context analysis

Task 1.1 focuses on establishing a comprehensive understanding of the local contexts 20
and regulatory frameworks that shape energy access in both host communities and

refugee settlements in Rwanda and Uganda. The task aims to generate a

comprehensive evidenc e base that reflects multiple dimensions and conditions in the

two demonstration locations, as well as the policy and regulatory environments that

govern energy - related interventions in humanitarian and rural settings.

To achieve this, the task structured into two complementary subtasks. Subtask 1.1.1
conducts a holistic assessment of local conditions using a mixed - methods approach
that combines preparatory desk research with quantitative surveys and qualitative

methods. Subtask 1.1.2 examines national and local policy and regulatory frameworks,
identifying variations between host communities and refugee settlements and

analysing their implications for the development of tailored SUNNY solutions. Together,
these subtasks provide the foundational knowledge required for informed solution

design, continuous data acquisition, monitoring, and subsequent policy

recommendations across the SUNNY project. The results of Task T1.1 are documented in
this deliverable.

Overall, t he main objective  of this del iverable is to provide insights into the energy space
in Rwanda and Uganda. This includes establishing a comprehensive understanding of

=
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factors influencing access to energy services. The aim of the comprehensive context
analysis is to follow a holistic approach that takes the complex interrelation of energy
and other sectors into account.

Deliverable D1.1 encompasses a comprehensive analysis of the local contexts covering

energy - related local conditions and an analysis of local regulations and policies. The
three pillars that contribute to the context analysis. The three pillars are depicted in
Figure 1

Subtask T1.1.1 Subtask T1.1.2

System-centered Person-centered analysis Regulatory analysis
analysis

Comprehensive contextual comprehension

Figure 1 Conceptual pillars and methodological approach of SUNNY Task 1.1

2.2.Contribution of the contex  t analysis to the SUNNY project

The context analysis carried out under Task 1.1 provides the evidence base that enables

SUNNY to design, tailor, and implement its solutions in a way that is grounded in local 21
T T T s T e Coctive’

energy interventions in rural and displacement - affected settings require an in - depth

understanding of the local context, the context analysis supports the identification of

requirements and the definition of use cases by combining a three - level analy tical

perspective: (i) person -centred mapping of energy access, strategies, preferences, and
capacities; (ii) systemic description of existing infrastructure, and programs; and (iii) a
study of the regulatory and policy conditions

Beyond informing design choices, the context analysis establishes a structured

1 ‘ = H t g 1 ‘ ) = ‘ =

- - - o kN J - - ~ o . . - N r J 1 N~ T N~ + o o -

the development of common standards for data collection.

The analysis supports downstream work on circularity and local value chain
development (e.g., by informing upstream assessments that underpin later value chain

y il il ! ot - il ! o s . ) - t oy

- ° 5 o N e + ° - + o - 5y 0 N .. o -

demonstrati on activities (T5.2).

The regulatory and policy dimension of the context analysis (Subtask 1.1.2) strengthens
- a7 _ .- term uptake, By identifying regulatary’
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frameworks and variations between host areas and refugee settings, the analysis
complements market screening (T7.1) and provides a basis for updated analysis and the
subsequent development of evidence - based policy recommendations in T6.4.

2.3. Contribution of the contextual beyond the SUNNY project

In the early phase of the work in Task T1.1 the partners involved identified a significant

scientific and practical value in expanding the scope of the analysis to be conducted in

Task T1.1 and in extension WP1. The SUNNY project is pioneering novel concep tual
approaches that focus on a holistic contextual understanding and systematically

integrating the local communities throughout the innovation process. The project is

positioned to make a substantial contribution to advancing research in this field. This is
particularly significant given that displacement settings, and even more so the domain

of energy access within these settings, are characterized by a fundamental lack of

conceptual clarity and a limited evidence base. The initial submission date for

Deliverable D1.1 was M12. Following consultation with the European Commission, the

’ = [ ﬂ ’ = - LI ‘ - ’ X X

5 N - FRERY .- - T PR -+ o~ [3 - PR s o N o - [

of the work conducted.

The comprehensive work conducted in Task T1.1 has the potential to make significant
scientific contributions to the field, presenting a high impact potential beyond the SUNNY
project. The scientific potential of the work conducted in Task T1.1 is further r eflected in
the publications planned to emerge from this task. In total, at least five scientific

publications are foreseen.

22

3. STRUCTURE OF THE DELIVERABLE

Deliverable D1.1 is structured to guide the reader through the context analysis in a clear
and logical way, moving from the broader framing of the work to the detailed analytical

components and, finally, to the main conclusions. Following the introductory chapter,
Chapter Il presents the overall methodology and explains the analytical logic

underpinning Deliverable D1.1. Chapter Ill provides the system - centred description and
sets out the broader contextual conditions in the demonstration settings. Chapter \Y

presents the person - centred analysis, bringing together the findings from participatory
workshops and the context survey. Chapter V contains the environmental analysis, with

a focus on resource potentials and circularity - related conditions. Chapter VIs  ets out the
regulatory and policy analysis, including both the interview - based and desk - based
components. Finally, Chapter VII brings the different strands of the deliverable together

in a holistic assessment, summary, and outlook.
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In addition to the present main document, Deliverable D1.1 comprises three
accompanying stand - alone documents that form an integral part of the overall
deliverable package: the Uganda context survey results report, the Rwanda context
survey results report, and the dedicated desk review report on the analysis of policies
and regulations. This document architecture was chosen to keep the main report

focused on the overarching analytical framework and synthesis, while making the

detailed country - specific surve y results and the full desk - review results available in
separate reports. To further support readability and ease of consultation, literature lists

are provided separately for individual chapters or sections, where appropriate.

23
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IIl. OVERALL METHODOLOGY

This chapter provides an overview of the methodological approach underpinning
Deliverable D1.1 and explains how the different activities under Task T1.1 are brought
together into a coherent context analysis. It first presents the overall methodological

log ic and the main analytical components used to structure the work, highlighting how
desk - based synthesis and field - based evidence generation are combined across the
two demonstration locations. The chapter then serves as a guide for the reader: while it
off ers a common framing to improve overview and readability, the specific methods
applied for each component of the deliverable are described in more detail in the
respective chapters of this report.

1. DESCRIPTION OF THE OVERALL METHODOLOGY

The objectives of Task T1.1 are broad in scope and require integrating evidence from

different perspectives and methodological traditions. To structure the work

systematically the overall methodology combines desk - based synthesis with field -

based evidence generation. In practice, this means that literature and data reviews are

complemented by empirical data collection in and around the demonstration sites,

enabling the deliverable to capture both system - level conditions (e.g., infrastructure, 24
institutions, programs, markets) and community - level realities (e.g., lived experiences,
needs, practices, and capacities). The overall approach is designed to support the
development of context - appropriate SUNNY solutions by grounding subsequent project
activities in a  robust understanding of local conditions.

For clarity and readability, the work under Task T1.1 is organized into four complementary
components, each contributing distinct analytical insights toward the overarching aim

of developing a holistic understanding of the local context. These four compone nts are
visualized in Figure 2 and are briefly introduced in the subsequent section: (i) a system -
centred description of the broader context based primarily on literature and field

observations; (ii) a person - centred analysis that documents perspectives from refugee

and host communities through participatory methods and survey - based evidence; (iii)
an environmental analysis focusing on resource potentials and circularity (including

waste and biowaste flows); and (iv) a regulatory and policy analysis examining the

enabling environment for energy interventions.

= - 3 t ‘ t -

Innovation pfog?amrhe uFlder»Gra'rit A'gre‘eme‘nt NE). 101147546



http://www.sunny-project.eu/

o®o SUNNY

D11b Analysis of local contexts

WWW.sunny - project.eu

Subtask T1.1.1

GA No.

Subtask T1.1.2

101147546

System-centered
analysis

System-centered
description

Main
objective

J

-

the demonstration
locations based on
available literature

rContextumlizcttion of\

Methods and
outputs

J

synthesis

' ™)
Selective literature

Mapping of data

collection activities
(. S

Photo essay

Person-centered analysis

Person-centered
analysis

Environmental
analysis

r

Contextualization of
the role of energy in
daily lives

-

(" )

Baseline on waste
generation, disposal
practices

- J

Participatory
workshops

Key informant
interviews

Large-scale
household surveys
(.

)
)

Surveys

s B
Participatory geo-

Regulatory analysis

Regulatory analysis

(~  Synthesise all
existing policies and
regulations
governing energy
\_ access

~

v

Key Informant
Interviews

. )
In-depth literature

tagging

review

Comprehensive contextual comprehension

Figure 2: Overview of the overall methodology of Task T1.1

2. SHORT DESCRIPTION OF THE COMPONENTS OF THE CONTEXT ANALYSIS

As visualiz ed in Error! Reference source not found.

four main components. T

, the work in Task T1.1 is structured in

following we present an overview of the four components, including the

This section provides a high

0 improve the readability of this preliminary deliverable, in the

status .

- level orientation only: the specific methods, instruments,

sampling approaches, and analytical procedures applied within each component are

described in more detail in the respective chapters of this report. This structure is
intended to improve overview and navigation, while allowing each component to

present its methodology with the level of detail appropriate to its evidence base and
outputs.

2.1. System - centred description

Introduction:

This component of the deliverable provides a

contextual description covering multiple dimensions and layouts.

overview of the demonstration countries and the demonstration locations

provide a comprehensive
It presents an

25

and provides

a general overview of the context based on both scientific and grey literature. Further it
includes images of the demonstration location taking furring fields visits for further
contextualization.
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Objective: The objective of this chapter is to lay a foundation for both the SUNNY project

and the subsequent parts in this deliverable. The Chapter system -centred analysis can
be understood as both a background chapter for this report and a description of the

local context on a system level. The main objective is to enable a contextualization of

the demonstration locations based on available literature. The description of the local

covers two geographical levels b the national level, and the camp/ settlem ent level.

Methods: A selective and interpretive synthesis of existing literature was conducted to
support the background of this report. Key studies and relevant sources were identified
and thematically organized based on their contribution to the topic, rather than

accordi ng to exhaustive or rigid inclusion criteria. The focus was on summarizing and
contextualizing the literature to build conceptual clarity, rather than aiming for

comprehensive coverage or systematic appraisal . The consolidation of existing
literatu re was supplemented by mapping of relevant  data collection activities previously
implemented in the demonstration locations and a photo essay. The photos included in

the photo essay were taken during several field visits to the demonstration locations and
are complemented with descriptions based on observations in the fields and exchanges
with local actors during the field trips.

Main activities and  results : The main activities as part of the system - centred 26
description include a through literature and data review to identify relevant literature for

the description of the contexts. The literature review forms the basis for the context

description included int  his deliverable. Further, the referenced literature may serve as a

reference point for subsequent activities in the SUNNY project.

Link to other activities in the project : This component of the deliverables provides the
literature - based description of the context. It complements the person - centred analysis
of this report. The context description contributes to the formulation of the use cases

(Task T1.4) and the specificati  on of the SUNNY technologies in WP3.

2.2.Person - centred analysis

Introduction:  From a scientific point of view, the person - centred analysis presents the
main body of this deliverable. The person - centred analysis covers goes beyond the
description of the local energy ecosystem and aims at uncovering and documenting

the perspectives of the local communities. This component of the deliverable aims as

systematically establish an understanding of the underlying challenges that energy
services can address, and a basic understanding of the diversity of perspectives on
subject m atters related to energy access. The person - centred analysis therefore

addresses the fundamental gap of a lack of integrating local perspectives in developing
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energy introduce in displacement contexts.

Objective and research question addressed : The main objectives of the person -
centred analysis is to establish an understanding of energy - related themes from the
perspective of the local communities. Specifically, the research questions addressed in

this component of the deliverable include (1) establishing an understanding of the role

of energy services contribut e to the daily functioning and quality of life, and (2)

uncovering energy service needs and local capacities to facilitating an enhanced

access to energy services. Beyond the content - related objectives, this person - centred
analysis aims for advancements in participatory research both in the SUNNY project and
beyond.

Methods: The person - centred analysis follows a mixed - methods approach.
Methodically the two main components of the approach cover (1) a series of workshops
conducted with representatives of the local refugee and host communities in the
demonstration locations, and (2 ) alarge - scale data collection activity that is
conceptualized and informed by the results derived from the workshops. The data
collection activity coves 700 households in total and is applied to translate qualitative
findings from the workshop s into quantitative insights.

Main activities and results: The workshops conducted in Mahama and Bidibidi allow for 27
diverse insights into the local context that are not accessible through desk - based

research. The documentation of the workshops enables concrete insights into local

challenges, diverse perspectives on the role of energy, energy needs and implica tions of
access to energy in the local contexts. Based on the comprehensive insights from the

workshops, the large - scale quantitative data collection exercise was conceptualized

and implemented.

Link to other activities in the project: The results of the person - centred analysis, as well
as the learnings from implementing the participatory research activities directly feed

multiple subsequent tasks and work packages. Th e results directly feed into the
development of the SUNNY innovations in WP3, the local stakeholder engagement in WP2

and financial and business considerations in WP7.

2.3. Environmental analysis

Introduction:  The analysis highlights both the risks associated with current
mismanagement and the opportunities to integrate biowaste valorisation into

sustainable energy systems. While household - level solutions face barriers, targeted
interventions at clustered commu nity scales can deliver more environmental benefits,
enhance sanitation, and potentially create livelihood opportunities through circular
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value chains.

Objective and research questions addressed: Deliverable D1.1 aims to establish a
comprehensive baseline on waste generation, disposal practices, and the potential for
biowaste valorisation in refugee settlements and host communities, with a focus on
Bidibidi, Uganda. The research paper addressed thr ee questions: (1) What types of
biowaste are produced in the target area? (2) How are these waste streams currently
managed or valorised? (3) What is the potential to integrate biowaste into sustainable
energy an d circular waste management systems?

Methods: A mixed - methods approach  was applied, combining semi - structured
guestionnaires, key informant interviews, field assessments, geo - tagging, and literature
review. A system - centred approach was used to map overall waste flows, while a

person - centred approach captured household -level and community - level practices
and perceptions. This mix enabled a deeper understanding of environmental risks and
opportunities.

Main activities and results: REFUSE, supported by CTEN, completed a mapping of local
waste flows in Bidibidi and surrounding host communities. Findings confirmed

widespread mismanagement practices such as indiscriminate dumping and open

burning, which directly undermine environmental health and human well - being. The 28
study clustered biowaste into four main categories: household/cooking waste, livestock

waste, agricultural waste, and human waste (latrines, wastewater treatment). Current

reuse practices, inclu  ding composting, livestock feeding, and briquette - making, were
documented, but volumes remain small and scattered. Opportunities for anaerobic

digestion were analysed at three scales of biodigesters, with results showing limited

feasibility at household le  vel due to low yields and dispersed feedstock, but higher
potential in institutions (schools, health centres) and clustered farming households

where concentrated streams and energy demand converge.

Link to other activities in the project: These findings provide critical input for Task 1.3 and
1.4, supporting socio -technical scenario building and regulatory analysis, while also

feeding WP2 (design of circular value chains) and WP3 (eco - design and technology
upgrades). The environmental base line underpins WP5 monitoring indicators and WP6
evaluation frameworks.

2.4.Regulatory analysis

Introduction:  This component of D1, developed in response to sub -task 1.1.2, provides a
comprehensive overview of the regulatory and policy frameworks shaping energy
provision in displacement contexts in Rwanda and Uganda. By analysing existing
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structures governing energy access, we aim to identify key barriers and opportunities for
advancing sustainable and inclusive energy solutions and thus seek to inform strategies
to align humanitarian and national energy policy approaches.

Objective and research questions addressed: The regulatory analysis has two main
objectives, namely, to synthesise all existing policies and regulations governing energy
access in displacement contexts in Rwanda and Uganda, and to qualitatively explore
stakeholder perceptions on how policies and regulations influence the provision of

energy in displaceme  nt contexts in Bidibidi and Mahama.

Three main research questions will be addressed:
1. How do national - level policies and regulations shape the provision of energy
access in displacement contexts?
2. What gaps exist within the current policy and regulatory frameworks governing
energy access in displacement contexts?
3. Which bottom - up or informal processes fill these gaps?

Methods: The research questions  were explored through interviews with key informants
from Rwanda and Uganda and a comprehensive desk review of all relevant policies and
regulations. The key informant interviews were conducted with national - level
stakeholders . The desk review encompass ed a content analysis of the most important

29

policies as well as an analysis of the academic literature on the subject more broadly.

Main activities to date and results: An initial literature  review revealed that to date, no
comprehensive assessment of policies and regulations on energy provision in

displacement contexts has been carried out for Rwanda or Uganda. Building on initial
insights a mixed - methods methodology was developed and implemented to integrate
interview - based data collection and structured and systematic in - depth literature
reviews.

Link to other activities in the project: The results of the analysis will facilitate the
implementation of forthcoming SUNNY activities and will contribute directly to D6.4 Policy
Recommendations and D7.4 Market Assessment

= - 3 t ‘ t -
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.SYSTEM CENTRED DESCRIPTION

This chapter documents the system - centred description by consolidating key system -
level information (e.g., national and site profiles, displacement context, energy access

conditions, relevant actors and initiatives, and an overview of energy projects). It is one

out of the four components contrib uting to comprehensive contextual comprehension,

as visualized in  Figure 3.

System-centered
analysis

System-centered

description
r h (. )
o Contextualization of
g 3 the demonstration
S92 locations based on
S available literature

's A
Selective literature
synthesis

Mapping of data
collection activities

Methods and
outputs

30

Photo essay

s
(.

Comprehensive contextual comprehension

Figure 3: System - centred Analysis as part is one component in the overall methodology.

1. INTRODUCTION

This chapter offers an overview of the general background of the context in which the
SUNNY project operates, considering both the broader national contexts and the local
demonstration sites. Thereby, it presents a comprehensive overview of the general

geo graphic contexts and national displacement contexts in Uganda and Rwanda, as

well as an introduction to the two demonstration sites, the Bidibidi Refugee Settlement in
Uganda and the Mahama Refugee Camp in Rwanda. It provides a description of the
demonstra tion site's state of access to energy, an overview of local energy projects, and
the current state of research in this field.

Objectives:
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The objectives of this chapter are to (i) provide a structured overview of national and

site - level context factors relevant to energy access in the two demonstration locations;

(i) summarize key characteristics of the displacement contexts and the demonst ration
sites that influence service provision and infrastructure development; (iii) describe the

current state of access to energy (with a focus on electricity and cooking) at country

and site levels; (iv) map relevant actors in and around the demonstratio n sites and map
relevant previous data collection activities.

Structure of the Chapter

To support readability, this chapter is organized into six parts. It starts with a description

of the methodological approach used for the desk - based synthesis and field

observations. It then introduces the demonstration contexts at national and site level for
Uganda and Rwanda, including the displacement contexts and the two demonstration

sites. Building on this baseline, the chapter summarizes the state of access to energy in

the demonstration countries and at site level, provides an overview of relevant data sets
and closes with a photo essay that visually contextualizes the local environments and

energy landscape.

2. METHODS
Literature synthesis:  The system - centred description is based on a selective and 31
interpretive synthesis of existing academic and grey literature . Sources were identified

through targeted keyword searches and were then screened for relevance to the

national contexts of Uganda and Rwanda, displacement governance and

settlement/camp characteristics, and energy access and the local energy ecosystem in

and around Bidibidi Refugee Settlement and Mahama Refugee Camp. Rather than

applying exhaustive inclusion crite ria, the review prioritised key studies, datasets, and
institutional publications that contribute to conceptual clarity and contextual

understanding. The consulted sources were thematically organised (e.g., geography

and climate, demographics and socio - eco nomic indicators, displacement context,
energy access and infrastructure, key actors and initiatives) and synthesised across

national and site levels. The full list of consulted references is provided in the section -
specific literature section. The literat ure synthesis is presented in two separate sections.
The first section introduces the context and the second section introduces the energy
landscape in the context.

Mapping of energy projects: To complement the desk - based synthesis, a mapping of
relevant energy data collection activities previously implemented in and around the
demonstration locations was compiled based on project documents, publicly available
reports, and available information shared by local actors.
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Photo essay: Finally, the literature - based description is complemented by a photo
essay. A photo essay is used as a visual method to contextualise a setting by presenting
photographs that capture everyday practices and key elements of local infrastructure
and environme nts. The photographs were taken during several field visits to the
demonstration locations and are accompanied by short descriptions based on direct
observations and exchanges with local actors. Together, the images and accompanying
text provide a visual n  arrative that complements and enriches the written synthesis.

3. INTRODUCTION TO THE DEMONSTRATION CONTEXT

! ’” ‘ - ‘ t

Bidibidi Refugee Settlement in Uganda and the Mahama Refugee Camp in Rwanda, will
be presented. First, the national contexts in which the demonstration sites are

embedd ed will be elaborated, including information on prevailing climatic conditions,
demographic profile, and economic standing. Furthermore, the geographical

distribution, origins and composition of the population groups affected by displacement
will be shown on a national level. The most prominent local actors in the field of energy
access will be identified for both countries. Finally, an introduction to the two
demonstration sites, will be given.

32

Frist, this section introduces Uganda, its displacement situation and the demonstration
location Bidibidi Refugee Settlement. The Bidibidi Refugee Settlement is located in the
North - West of Uganda on the border to South Sudan .

Second, this section introduces Rwanda, its displacement situation and the
demonstration location Mahama Refugee Camp. The Mahama Refugee Camp is
located in the South - East of Rwanda on the border to Tanzania.

3.1.Uganda
3.1.lintroductionto  Uganda

The Republic of Uganda is located in East Africa, bordering borders South Sudan to the
North, Kenya to the East, Rwanda and Tanzania to the South, and the Democratic

Republic of the Congo to the West ( Error! Reference source not found. Figure 4Error!
Reference source not found. ). Uganda is a landlocked country, with lakes forming much
of its border, most notably Lake Victoria in the South - East, on the shore of which

- 1 ’ 1 ﬂ t 1 = 1 1 1 1 = t 1 1 X - 1 ’ 1 il =
J o T J

Great Lakes system and the Ni  le basin. Covering an area of 241,038 km?, the country is
crossed by the Equator and has an average elevation of 1,100 meters above sea level.
The majority of Uganda consists of a plateau, bordered by mountain ranges and valleys,
gradually declining toward the north [1], [2],[3]
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Figure 4: Map of the Republic of Uganda, [3]

English and Kiswabhili are the official languages, whilst over 40 languages are spoken in
Uganda, of which widely spoken regional languages include Luganda and Ganda.
Uganda gained independence on 9 October 1962. It is a presidential republic, with Yoweri
Kaguta Museveni serving as president since 1986. The Prime Minister, currently Robinah
Nabbanja (since 2021), heads the government, while legislative authority rests with the
Parliament of Uganda [1],[2].

Uganda is divided into 146 districts. The SUNNY project is implemented in the Bidibidi
settlement, which is located within the Yumbe district in the North of Uganda.

33

Climate
ot A ismostly classified as tropical savannah, - rainforestand b monsoon
climate after the Képpen - Geiger system ( Figure 5Error! Reference source not found. ).

” o t = ‘ ‘ L = [ ” e

S R T T N i - 1 . T o 5 . o -+ - 7 . [

topography, including elevation and the presence of lakes. Located on the equator, the

country receives approximately 12 hours of daylight daily, with minimal variation in solar
declination at midday. Prevailing winds are generally from the northeast and southwest,
and cloud cover shows little seasonal fluctuation, contributing to a stable year - round

climate [2], [3].

Precipitation is generally well distributed, ranging from around 500 mm annually in the
northeast to 2,000 mm near Lake Victoria. In the northern regions, the wet season spans
April to October, followed by a dry season from November to March. The south
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experiences two wet seasons 3 from April to May and October to November Qinterrupted
by a brief dry period [2], [3]. Tropical thunderstorms occur occasionally across the
country.

J‘ 'l v+ &
lswh [ |csa [Jcwa [ Icfa [IDsa
[@av [Hesh [csc cwe cic [MDsc
L [ ]Bsk Bos« Mow Wof

Figure 5: Koppen - Geiger climate classification of Uganda, Aw = Tropical savanna climate, Am = Tropical 34
monsoon climate, Af = Tropical rainforest climate, Cfb = Subtropical highland climates with uniform rainfall,
Csb =Warm -summer Mediterranean climate, [4]

Population
Uganda has a population of approximately 49 million inhabitants and a population

’ - ‘ ’ x | | ~ X
AN + o m - s . - il + J N = n N J . ¢ T LN o (3 N N + - N
population resides in urban areas, while the majority live in rural settings [1], [2]. The

g = ‘ LI
J o o m a J - 3 + o« m J - T ] LI

million inhabitants. With an annual growth rate exceeding 3% (2024), the country ranks
among the fastest - growing populations globally [3]. Uganda is characterized by
sign ificant ethnic diversity, with the Baganda representing the largest ethnic group [1],

~

X " X t ﬂ - il t - il - y

- ) + o - - . ~ L - -7 J - . o + . J - ~ -

roughly equally between Protestants and Catholics, followed by Muslims (around 13%)
and smaller groups adhering to indigenous beliefs [1], [2].

- 1 1 1 ﬂ ‘ t ‘ [ = t ‘ -

young population ( Figure 6) [1]. About half of all Ugandans are between 15 and 64 years
old, and nearly the other half are children under 14. Only 2.4% of the population is aged

65 or older (2024 est.) [1]. The median age stands at 16.2 years 215.5 for males and 17.1 for
females [1] . The average life expectancy at birth is close to 70 years, slightly lower for
S
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remains high, supported by a total fertility rate of 5.17 children per woman (est. 2024) [1].
The net migration rate is negative at - 3.1 migrants per 1,000 people [1].
Uganda (2024)
100 +
95-99
90-94 Male Female
85-89
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$ 5527
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40-44
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Figure 6: Demographic pyramid of Uganda, [1]
Economy
Uganda is classified as alow - income economy with a predominantly agrarian base. The

national currency is the Ugandan shilling (UGX) [1]. Major industries include agriculture
and agro - processing, sugar production, brewing, tobacco, textiles, cement, and steel

‘ 0ot = t . ’ = - ‘ l ;35 .
. e e A s ;
(nominal) and USD 144 billion (PPP), corresponding to a GDP per capita of around USD
1,100 nominaland =~ =~ ~ x 711 0T T e s x om0 g LT

imp rovement, rising from 4.6% in 2022 to 6.1% in 2024 [1]. Income inequality remains
moderate, with a Gini index of 42, while the Human Development Index (HDI) stands at
0.582, both classified as medium [5]. Core inflation has remained stable at around 3%

[1], [6]. However, 42% of the population continue to live below the national poverty line

[6].

3.1.2. Introduction to the displacement context in Uganda

Owing to a series of regional conflicts, particularly in recent decades, the country has
become a major host of refugees within East Africa. Uganda has a total population of

just under 50 million people, of whom approximately three quarters live in rural a reas
and one quarter in urban centres. As of 2024, the country hosts around 1.5 million

displaced persons, making it one of the largest refugee - hosting nations in Africa [7],[8].
Nearly 90% of all refugees in Uganda originate from two neighbouring countries b South

Sudan and the Democratic Republic of the Congo (DRC). More than half of the total
refugee population fled conflict in South Sudan, seeking safety primarily in northern
Uganda, while roughly one third come from the DRC. Refugees from other countries such
as Somalia, Burundi, Eritrea, and Rwanda represent smaller shares, each below 5%. Other
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nationalities, numbering around 14,000 individuals in total, account for roughly 1% of all
refugees [7],[8].

Refugee settlements are distributed across twelve districts, namely Madi Okollo &

Terego, Adjumani, Yumbe, Isingiro, Kampala, Kikuube, Obongi, Kyegegwa, Kamwenge,
Lamwo, Kiryandongo, and Koboko (listed by descending refugee population). The largest
settlem ents are found in Madi Okollo & Terego (approx. 211,600 refugees) and Adjumani
(approx. 210,700), while Koboko hosts the smallest number, around 6,000 displaced
persons [7],[8].

The largest number of refugees reside in a cluster of settlements, which is concentrated

in the very North - West of Uganda between South Sudan and the Demaocratic Republic of

the Congo. Most refugees residing in these settlements originate from South Sudan,

while a smaller share comes from the Demaocratic Republic of the Congo (DRC). The

Bidibidi settlement, which acts as the Ugandan demonstration site for the SUNNY project

is located within this region [7].

A second cluster of settlements is located in the southwestern region of Uganda. Here,

most refugees originate from the DRC, followed by smaller groups from Burundi, Rwanda,

and Somalia. In contrast to the northern region, settlements in the south -west are more
dispersed and of relatively similar size. A third area of high refugee concentration is the

capital city, Kampala. The urban refugee population is notably diverse, reflecting the

R = | ' T 7 C “ ' 7 _re.Thelargest” , ‘ 36 ‘

- .- N - - T J -

group in Kampala originates from Somalia, alongside smaller populations from various
other countries [7].
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Figure 7: Locations of refugee settlements in Uganda and number of displaced people per settlement and
share of their origin as of 30 June 2023, [7]
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The balance between refugee and host populations largely depends on the size of the
local population in each district. A notable example is the capital city, Kampala, which
hosts approximately 145,000 displaced persons 3 more than in Obongi District. However :

’ 1 . ‘ ﬂ . 1 il ¢ ] s X 4 -
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‘ ’ J . [ ﬂ L | x - a t
and settlement patterns influence the relative share of refugees within host

communities. The current distribution of refugees across districts raises important

guestions regarding the adequacy and equity of settlement patterns nationwide [7],[8].

As sources like [9] and [10] state, Uganda is widely recognised for its progressive refugee
policy, often cited as a model within the region. A key feature of this approach is the right

of refugees to work and, in some cases, to access land for settlement and agricultural
use. These provisions enable refugees to rebuild their livelihoods and integrate into local
communities. The policy generates benefits for both refugees and host populations, as
refugee - led economic activities contribute to local productio n, trade, and service
provision, thereby stimulating economic growth. However, this interaction can also

create competition for resources and market opportunities, occasionally leading to

tensions between refugees and host communities [11].

Relevant organizations in the context of displacement in Uganda



http://www.sunny-project.eu/

D11b Analysis of local contexts
WWWw.sunny - project.eu

GA No. 101147546

o®o SUNNY

The READS summary report provides a comprehensive overview of the regarding main

actors in Uganda [8]. A diverse range of organisations are active in refugee settlements

in Uganda. The most relevant actors are active in the areas of clean cooking, electric ity,
and business and community facilities, as summarized below. The primary stakeholders

in these fields are humanitarian organizations and private companies ( Figure 8Figure 8:
Main stakeholders in Uganda regarding clean cooking (left), electricity (middle) and

Businesses & community facilities (right), caption: Blue b Humanitarian and

development actors, Purple b private companies, [8] Table 23).

Of the humanitarian and development organizations operating in displacement

contexts in Uganda, the German Gesellschatt fur Internationale Zusammenarbeit GmbH

(G12) is a key actor, with initiatives spanning all areas of clean cooking, electricity, and

busi ness and community facilities. Mercy Corps is active in both energy access sectors 3
clean cooking and electricity. Several organizations focus specifically on clean cooking,
including Caritas, Save the Children, and the International Lifeline Fund. In the e
sector, the International Organization for Migration (IOM) plays an important role.
Regarding business and community facility development, Palm Corps and the AVSI
Foundation are notable contributors.

lectricity

A large number of private companies is also engaged in these sectors. In clean cooking,

key firms include BM Energy, Clean Environment for Africa, Pesitho, and the Raising 38
Gabdho Foundation. Electricity access involves the largest variety of actors, with

prominent companies such as Fena Solar, Village Power, D.Light, Solaraid, Engie Energy

Access, and Fres Uganda. Several private actors are also active in business and
community facility development within displacement contexts, including Power
Solar Now, Mandulis Energy, Tulima Solar, and Fres Uganda.
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Figure 8: Main stakeholders in Uganda regarding clean cooking (left), electricity (middle) and Businesses &

community facilities (right), caption: Blue

As the multitude of actors is much broader than this overview, another insightful source
are the Response Innovation Labs, which developed a relevant actor clustering (

=

companies, [8]
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9) [12]. Further information can be found, and their resources be accessed under the
links in the section of Further literature.
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Figure 9: Ecosystem mapping clustering actors by Response Innovation Lab, [12]

3.1.3. Introduction to the  Bidibidi Settlement 39

One of the two project demonstration sites is the Bidibidi refugee settlement, located in
Yumbe District in northwestern Uganda. According to UNHCR data from August 2025, the
settlement hosts 208,720 individuals in 36,831 households, making it one of the | argest
refugee settlements in the country [15]. Bidibidi was established in September 2016 in
response to a large - scale influx of refugees from South Sudan, primarily from the

Greater Equatoria region. Within a few months, the settlement experienced a rapi d
population increase, exceeding 280,000 individuals, and became one of the largest

refugee settlements globally. By December 2016, the settlement had reached its

maximum carrying capacity, and new arrivals were temporarily restricted [13]. Bidibidi is
divided into five zones ( Figure 1Figure 11Map of the Bidibidi settlement with its five zones
and classification of land use [9] ).

Demography

The population in Bidibidi  is predominantly South Sudanese (208,565 individuals),

followed by Sudanese (108), DR Congo (41), and Ethiopian (3) nationals . 52% of the

population are female, 28% are youth between 15 and 24 years of age, and 3% are

elderly (over the age of 60 years). According to data from August in 2025, 9,852 women
and 5,407 men living in Bidibidi have specific needs, such as a serious medical condition

or disability, are a woman or older person at risk, or a single parent [15].
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Figure 10 Population dashboard statistics of Bidibidi settlement by UNHCR in August 2025, [15]
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Figure 11Map of the Bidibidi settlement with its five zones and classification of land use [9]

Housing, Land, and Property (HLP) Access
Bidibidi is divided into five zones (Figure 8). No households surveyed by UNHCR (2019)

reported formal ownership or legal tenure of their shelters. While nearly all households
(99%) have self - constructed shelters, access to materials, financial resources, and
technical support remains limited, restricting maintenance and repair. Over half of
households surveyed by UNGCR in 2019 (54%) reported structural damage, and 50%
expressed concerns about eviction and personal safety [13]. Land for housing and

cultivat ion is largely informal. 80% of surveyed households reported using their shelter

plot for cultivation. Of households that had access to agricultural land, 91% gained free
access to the land through the Office of the Prime Minister (OPM), 6% gained free acc
otherwise, and only 2% owned the land. Formal tenure documentation is rare, as only

half of those using rented or borrowed land have formal agreements [13].
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Community Relations and Conflicts

Relations in Bidibidi are generally positive. Nevertheless, tensions persist over land,
natural resources, and aid distribution. Refugees rely on cooperation with the host
community for access to resources, while the host community benefits from

developmen tinitiatives and aid programs. Leadership structures remain male -
dominated, despite a majority female population, contributing to gender - related
conflicts. Environmental pressures, such as firewood collection, exacerbate disputes and
pose safety risks for women. Additional sources of tension include biometric verification
procedures and fluctuating food rations. Weak legal awareness among refugees and
incomplete land tenure systems hinders conflict resolution. While formal dialogue
mechanisms help reduce tensions, sustainable stability requires inclusive governance,
practical cooperation, and responsible resource management [16].

3.2.Rwanda
3.2.1. Introduction to Rwanda

Rwanda is a landlocked country in East Africa, located in the Great Lakes Region. It
borders Uganda to the north, Tanzania to the East, Burundi to the South, and the

Democratic Republic of the Congo to the West ( Figure 12. Covering an area of over

26,000 km?, Rwanda lies just South of the Equator. Its capital and largest city is Kigali,

T L
} U - SR ) . _ous terrain’and_ high elevatjons, Most _ -

of the country consists of plateaus ranging from 1,500 to 2,000 m, descending to less
than 1,500 m toward the east. The landscape features mountain ranges in the west,
savannas in the southeast, and numerous rivers and lakes. Volcanoes in the northwest

x 7| | | ” t il t ﬂ !
o

- 5 N o + - o ko~ - 3 + o« nm - J - .

Great Lakes and Southeast Africa regions [17], [18], [19].
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Figure 12 Map of the Republic of Rwanda, [19]
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Rwanda is a presidential republic. Its chief of state is President Paul Kagame (since
2000), and the head of government is Prime Minister Justin Nsengiyumva (since July
2025). The legislature consists of a bicameral Parliament, comprising the Senate (upper
house) and the Chamber of Deputies (lower house). Historically, Rwanda emerged from
the Kingdom of Rwanda and gained independence from Belgium on 1 July 1961. The
official languages spoken are Kinyarwanda, French, English and Kiswahili [17], [18].

Climate

Rwanda has a tropical highland climate, characterized by two rainy seasons (March b
May and September bDecember) and two dry seasons each year [18, 19, 20]. Although
located within the tropics, its high elevation moderate s temperatures, resultingin a

temperate climate. A regional classification according to Koppen bGeiger is provided in
Figure 13
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Figure 13 Kdppen - Geiger climate classification of Rwanda, Aw = Tropical savanna climate,
summer Mediterranean climate, Cwb = Subtropical highland climates with monsoon influence, Cfb =
Subtropical highland climates with uniform rainfall, [4]

Average temperatures across Rwanda are around 20°C, varying with altitude. The

Csb = Warm -

eastern lowlands and Bugarama Valley are the warmest, with annual averages reaching

up to 24°C. The central plateau experiences slightly cooler temperatures of 17

th e highlands can be colder than 17°C. Temperatures remain relatively stable year
e

Rainfall patterns are influenced by the seasonal passage of the Intertropical

Convergence Zone (ITCZ). Precipitation peaks during the two rainy seasons, with the

highest rainfall in the mountainous west, while the eastern regions remain

comparatively dry ( Figure 14) [18, 19, 20].
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Figure 14 Precipitation map of Rwanda, Rwanda Meteorology Agency,
https://www.meteorwanda.gov.rw/index.php?id=30&L=1

Population

v - L O [ S
rate of 1.62%. With around 520 inhabitants per square kilometre, it is among the most

densely populated countries in Africa. 82% of the population live in rural areas, whe reas

18% live in urban areas. The capital, Kigali, is the largest urban centre. Christianity is the
dominant religion, while smaller segments of the population identify as Muslim, non -
religious, or adherents of other faiths. The population pyramid ( Figure 15 reflects a
predominantly young demographic structure, though a narrowing base indicates a

stabilising or declining fertility rate. A noticeable contraction is also observed among the

30b40 age cohorts. Across most age groups, women slightly outnumber men Da pattern
likely linked to the demographic impacts of past conflicts [17], [18].

Innovation pfog?amrhe uFlder»Gra'r'n A'gre‘eme‘nt NE). 101147546



http://www.sunny-project.eu/
https://www.meteorwanda.gov.rw/index.php?id=30&L=1

GA No. 101147546

WWW.sunny - project.eu

\D ! O/
C/D @ S> SUNNY D11b Analysis of local contexts
0,9

Rwanda (2024)
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Figure 15 Demographic pyramid of Rwanda, [17]
Economy
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national output and employment. Key industrial sectors include cement, agricultural
products, small - scale beverages, soap, furniture, shoes, plastic goods, textiles, and
cigarettes. Major export commodities comprise gold, tin ores, coffee, malt extract, and
rare earth ores. The national currency is the Rwandan franc (RWF) [17], [18].
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billion in purchasing power parity (PPP) terms [17]. This corresponds to a per capita GDP

of approximately USD 1,040 nominally and USD 3,400 in PPP terms [17]. In the same yea r,
the economy grew by 8.5%, with an average growth rate of around 7.1% projected for the
coming years [21]. Rwanda records a medium level of income inequality, reflected in a

Gini index of 43.7, and a medium level of human development, with an HDI of 0.57 8 [5].

3.2.2. Introduction to the displacement context in Rwanda

Because of several conflicts in the region, especially in recent history, the country hosts a
t oy ‘ ] ‘ = X - il t =

E S N S N N . R T VR J - J 5 - FPEEEN o -+ J . = s

displacement context, drawing on A Roadmap for Energy Access in Displacement

Settings: Rwanda [22] (2023) and READS Summary: Kenya, Rwanda, Uganda [8] (2024),

which offer detailed analyses of local conditions

As of 2023, Rwanda hosted approximately 134,000 people of concern, of which 61% are
refugees originating mainly from the Democratic Republic of the Congo (82,000 people)

and 38% originating from Burundi (50,000 people) [22, 8].

The refugee population is notably young, with nearly half under 18 years old, while only

4% are aged over 60. Refugee camps are distributed across the country, with many

located near the borders with the DRC and Burundi 3 such as Mugombwa, Kigeme, Kiziba,
and Nkamira ( Figure 16). Others, including Nyabiheke and sites in Kigali, are situated

- ‘ L] X - 1 t ‘ ] ‘ - ‘ ‘ ‘
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Figure 16 Map of Rwanda with the locations of refugee camps and other UNHCR sites, and a breakdown of
the population of concern as of 30 June 2023, [22]

While the distribution of displaced persons across Rwanda is relatively balanced, the size
of host communities varies considerably. Mahama camp remains the largest, followed
by Kiziba, Kigeme, Nyabiheke, and Mugombwa, each accommodating more than 10,000
pe ople. Smaller groups are present in Kigali, Nyamata, and Nkamira (a transit centre),
while fewer than 1,000 individuals are hosted in urban Huye and other minor locations
[22, 8].

The Rwandan government has opted for a more concentrated approach to hosting the
populations of concern, establishing camps, centres, and urban locations for this
purpose. While this strategy offers several operational and logistical advantages, it also
pre sents challenges that require careful management. In October 2018, the Rwandan
government introduced a ban on the use of firewood in refugee camps, following
concerns over excessive wood consumption and consequent deforestation in
surrounding areas. This  policy shift necessitated the search for alternative cooking

energy solutions. In response, the United Nations High Commissioner for Refugees
3 primarily briquettes and pellets
most refugee - hosting sites. For the large

(UNHCR) began sourcing alternative fuels
Rwandan energy market to supply

3from the
- scale
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Mahama camp, a transition towards liquefied petroleum gas (LPG) is currently being

pursued [23].

Most r elevant organizations
~ [ ) [ ﬂ ]
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diverse, comprising three main groups: humanitarian and development organizations,
private enterprises, and financial institutions. According to the READS Summary Report [
these actors are primarily engaged across three thematic areas clean cooking, electricity,

and business and community facilities (

Figure 17).

Among the humanitarian stakeholders, Practical Action is a key player active across all

three thematic

areas and serves as the principal stakeholder in energy access,

particularly in clean cooking and electrification. In the field of business and community
facility development, Alight and Energy 4 Impact also play significant roles. The main
financial insti tution supporting these initiatives is Inkomoko.

The private sector in Rwanda is dynamic and expanding. In the clean cooking segment,
active companies include Urumuri, Bamboo, Ecogreen Solutions, Oak Investments, and
BioMassters. OffGridBox operates in both the electricity and community facility domains,
while Belecom and Bboxx focus primarily on electrification. In business and community

facility development, MeshPower and Solektra are notable contributors.
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48

URUMURI BAMBOO

PRACTICAL i
ACTION i5 ECOGREEN

D SOLUTIONS et

INVEST-
MENTS

BlO-
MASSTERS ot

PRACTICAL
ACTION

OFFGRID-
BOX

BELECOM

i BBOXX

OFFGRID-
BOX

MESH-
POWER

PRACTICAL
ACTION

ENERGY 4
IMPACT

SOLEKTRA

ALIGHT

INKOMOKO

Figure 17 Main stakeholders in Rwanda regarding clean cooking (left), electricity (middle) and Businesses &

community facilities (right), caption: Blue
companies, black

b finance institutions ,[8]

3.2.3. Introduction to the Mahama camp

b Humanitarian and development actors, Purple

The second demonstration site of the SUNNY project is the Mahama Refugee Camp,
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from the border to Tanzania. Established in 2015 as part of the national strategy to

provide protection and humanitarian assistance to displaced persons. The camp covers
an area of approximately 160 hectares designated for its establishment and operation
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[23, 24]. The camp is structured into 18 villages and 9 quartiers. A total of 33
humanitarian organizations were active in the camp as of 2023 [24].
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Burundi DR Congo
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Refugee
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SOUTHERN
PROVINCE

Figure 18 Location of Mahama Refugee Camp in Rwanda & satellite view of Mahama camp, [24]
49

Demography

As of the latest UNHCR demographic assessments, Mahama Refugee Camp
accommodates over 60,000 individuals living in approximately 17,000 households. The
majority of inhabitants (63%) originate from Burundi, primarily the Kirundo region, while
36.1% are from the Democratic Republic of the Congo, almost exclusively from North Kivu.
Only 0.1% of residents come from other countries. However, among the new arrivals to
Mahama in the first five months of 2025, the largest share originates from Sudan and

other nati onalities ( see Figure 19. The population of Mahama includes 54,674 registered
Vs _I ” 'i -I s . - 1 ] (: ” | -| -I - y T =y

a group comprising children born to refugee and Rwandan parents (see Table 3). The

[ ﬂ 1 ‘ e = = [ ” =
v
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of 18. Women represent roughly 50% of the total population. All refugees aged 16 years
and above are issued official state identity cards [23], [24], [25].

=

Inﬁoveﬁion pfog_ramrhe u(r’1der»Gra'r'1t A'gre‘eme‘nt NE). ‘101147'546‘



http://www.sunny-project.eu/

WWW.sunny - project.eu

\O ! O/
C/) @ S> SUNNY D11b Analysis of local contexts
0,9

New arrivals (Cumulative from
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Figure 19 New arrivals to Mahama Camp cumulative in 2025 until 30th May, [25]

Table 3: Camp population distribution by gender, age, nationality and asylum seeker status, [25]

GA No. 101147546

Refugee Status Population by Nationality
68,664 individuals (18,140 households) Congolese: 26,647
Females: 34,738 (50.1%) Burundians: 41,833

Males: 33,907 (49.1%) Other Nationalities: 166

Adults (43.6%); Children (50.6%)

Unaccompanied or separated children
(UASC): 445 (187f, 258m) - (0.3%)

Elderly (3.5%)

50

Asylum seekers status (pending the
determination of refugee application)

1,302 asylum seekers (from 613 households)

Education and Livelihoods

Educational levels remain low among the population in Mahama. 36% of residents have
received no formal education, 40% completed primary education, 22% attained
secondary education, and only 2% hold a university degree. The predominant livelihoods
within th e camp include small - scale trade, agriculture, forestry, and fishing.
Approximately 8% of the population have been identified as persons with specific needs
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[23], [24], [25].

Administration

UNHCR [23] provides an overview about the administrative structures of the camp. The
camp is administered by the Ministry in Charge of Emergency Management (MINEMA) in
collaboration with the United Nations High Commissioner for Refugees (UNHCR).
Together, they oversee protec  tion, security, and service provision through regular
coordination meetings and multifunctional monitoring. The settlement is divided into

two sites 3 Mahama | and Mahama Il 3 comprising 18 villages. On - site management is led
by a Camp Manager and Deputy Camp Manager from MINEMA, supported by the
Directorate General of Immigration and Emigration (DGIE) and the Rwanda National
Police (RNP). A refugee leadership structure complements formal governance, including
eight executive ¢ ommittee members, nine quarter leaders, and 18 village leaders.

Support of refugee self - reliance

UNHCR is actively supporting the capacity of residents in Mahama for improved self -

reliance. In collaboration with Caritas Rwanda and with financial support from the

Government of Denmark, implemented a program to enhance entrepreneurship and

employment am ong refugees and host community members in the Mahama refugee 51
camp. Between 2022 and 2023, the initiative provided start - up grants to 669 refugees
and 287 host community members, enabling the establishment of micro - and small -
scale enterprises. The program me seeks to foster self - reliance, economic inclusion, and
sustainable livelihoods within the camp and its surrounding areas. In 2024, UNHCR and

Caritas Rwanda expanded their support through structured coaching and mentorship

activities, enhancing business management and operational skills among beneficiaries.
Additionally, 944 participants took part in refresher training sessions on financial literacy

and the Savings and Internal Lending Community (SILC) methodology between January

and March 2024. Collectiv  ely, these interventions demonstrate a strong commitment to
building the socio - economic resilience of both refugee and host populations through
entrepreneurial development and financial education [23].

Stakeholders

The humanitarian and development response in Mahama Refugee Camp involves a
diverse and coordinated stakeholder environment, encompassing implementation
partners, operational partners, and other UN agencies [23].

Seven specialized organizations lead the delivery of core services as implementation
partners of UNHCR, each aligned with its technical expertise and mandate. MINEMA
oversees overall camp management and coordination, ensuring compliance with

=
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national policies. Save the Children International (SCI) provides health, nutrition, child

protection, and sexual - and gender - based violence (GBV) prevention and response
services. ADRA manages logistics, facilitating the timely distribution of relief supp lies.
Caritas Rwanda implements livelihood programs to promote economic resilience and

self- reliance. Prison Fellowship Rwanda (PFR) delivers community - based protection and
legal assistance. World Vision International (WVI) oversees education, water, sanit ation,

hygiene (WASH), and environmental conservation activities. Humanity & Inclusion (HI)
supports persons with specific needs, ensuring accessibility and inclusive services for
individuals with disabilities [23].

Livelihood - focused initiatives are supported by a network of operational partners,

including Inkomoko, Alight, Maison Shalom, Rwanda Red Cross, Pro - Femmes/Twese
Hamwe, Indego Africa, GIZ, Practical Action, and Umutanguha Microfinance. These
organizations p rovide specialized expertise in entrepreneurship training, financial

access, social inclusion, and sustainable development, collectively enhancing self -
reliance and income - generation opportunities for camp residents [23].

T e T T . P
across key humanitarian sectors. WFP leads food distribution and cash - based

assistance, UNICEF provides education and child protection services, UNFPA delivers

reproductive h ealth and maternal care programs, and the International Organization for

Migration (IOM) manages resettlement logistics, including sanitation, transport, and 52
medical screening. Together, these agencies form a coordinated framework addressing
nutritional, e ducational, health, and mobility needs through multi - sectoral interventions

[23].
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4. STATE OF ACCESS TO ENERGY

This section provides a comprehensive overview of energy access, focusing on its

relevance to displaced populations and the project's demonstration sites in Uganda and 54
Rwanda. It begins with a global perspective, narrows to Africa, and then examines the

specific conte xts of displacement locations, ensuring a holistic understanding of local

and regional energy challenges.

4.1. State of access to energy globally

Relevance of access to energy globally

Energy access is a critical driver of economic development, social equity, and human

wellbeing. It encompasses the ability of individuals, households, and communities to

secure reliable, affordable, and modern energy services for lighting, heating, cooking ,
communication, and productive activities. Significant disparities persist, particularly

among rural and marginalized populations, limiting educational, health, and economic
opportunities.

According to the Energy Progress Report [1], global energy access progress remains
insufficient: In 2030 approximately 645 million people will lack electricity, and 1.8 billion

will rely on unsafe and polluting cooking fuels projections estimate. Renewable energy
accounted for 30% of electricity consumption in 2022, yet progress in transport sector
integration remains limited. Global renewable energy share in total final energy

consumption increased from 15.6% in 2015 to 17.9% in 2022, indicating steady but

insufficient advancement toward clean energy transition [1].
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Sustainable development goals and energy access

Apart from the direct link of energy access and SDG 7, e nergy access contributes directly
to multiple SDGs. Electricity, clean cooking, and sustainable transport solutions

collectively advance social, economic, and environmental outcomes [2], [3]. The
relationship between energy access and the SDGs is heavily dependent on the applied
methodological framework.

Understanding energy access requires evaluating electricity generation, clean cooking
technologies, and renewable energy deployment. These insights are essential for policy

design and strategic interventions aimed at achieving Sustainable Development Goal 7
(SDG7), which targets universal access to affordable, reliable, sustainable, and modern

energy by 2030 [1], [2], [3].

International support for clean and renewable energy in the Global South is on the rising,
having increased to 21.6 billion USD in 2023, and marking a 27 percent rise from the
previous year and the third consecutive annual increase. Despite this improvement,

current investment flows represent only about three - quarters of the 2016 peak level of
28.4 billion USD, underscoring the persistent gap b etween existing funding and the scale
of investment required to meet global energy sustainability targets [1], [4].

Global Inequalities in Energy Access i

Energy access remains highly uneven worldwide. Global electrification rose from 84% in

2010 to 92% in 2023, yet approximately 2.1 billion people lack clean cooking solutions, while

666 million live without electricity [1], [3]. Sub - Saharan Africa accounts f  or the majority of

these populations, projected to host nine out of ten people globally without electricity by

2030. Access to clean cooking improved from 64% in 2015 to 74% in 2023 globally, but sub -

Saharan Africa faces persistent deficits [1], [4]. This R =
when addressing the global energy access gap, as demonstrated in Figure 20 and Figure
214]. Access strongly correlates with income, with poorer households showing limited

electricity and clean cooking [4]. Rural populations face the greatest disparities,
underscoring the need for targeted policy interventions [4].
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Figure 20: Share of the population with access to electricity, 2023 (Access to electricity is here defined as

[4]

having a reliable source that supplies sufficient power for basic energy services),
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Figure 21 Share of the population with access to clean cooking fuels in 2023 (Clean cooking fuels and

technologies here refer to non - solid fuels, including natural gas, ethanol, and electric

Energy Access on the African continent
The Africa n continent faces the most severe energy access challenges globally, with

56

- based solutions), [4]
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rural areas and sub - Saharan Africa experiencing the greatest deficits ( Figure 22) [5].
Although access to electricity has improved in recent years, clean cooking remains a far

greater concern, contributing to widespread household air pollution and a high

incidence of premature deaths, especially among women and girls, who are primaril y
responsible for domestic cooking activities.
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Figure 22: Multidimensional Energy Poverty Index (MEPI) globally by country, [5]
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Despite progress in electricity access, the absolute number of people without modern
energy services continues to rise ( Figure 23).
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Figure 23: Population without access to modern energy services in Africa [6, p. 35]
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remained without electricity, including approximately 590 million in sub - Saharan Africa.
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Between 2019 and 2021, the number of people lacking electricity grew by 4%, reversing

earlier progress. Access to clean cooking has deteriorated even more sharply: more

than 970 million Africans, nearly three - quarters of the global total without clean cook ing,
still rely on traditional fuels. From 2010 to 2019, this figure increased by 17 million people

annually (about 2% per year), accelerating to 20 million per year during 2020 b2021 as
the COVID - 19 pandemic disrupted projects, reduced investment, and cons trained
household incomes.

58

Figure 24:left - RISE overall score on regulatory and policy environment by country in 2021 [7, p. 14] and
right - number of energy - related projects in the displacement context per country in 2021 [7, p. 27]
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energy access gap. In 2022, the United Nations High Commissioner for Refugees
(UNHCR) mapped ongoing energy programs across the continent [8]. Eastern African
countries accoun t for a substantial share of investments targeting improved energy
access in refugee - hosting areas [8]. Further details on these contexts are provided in
the following chapters

4.2. State of access to energy in the d emonstration countries

Energy access remains a central challenge in both Uganda and Rwanda, where notable
progress has been achieved in recent years, but significant gaps persist. The following
section provides a brief overview of key trends and progress indicators.

Development of energy access in Uganda and Rwanda
The SDG7 Energy Progress Report [3] and its monitoring tools provide a detailed view of
how energy access has evolved globally [3] and, in both countries [9], [10] since the

Innovation pfog?amrhe uFlder»Gra'r'n A'gre‘eme‘nt NE). 101147546



http://www.sunny-project.eu/

GA No. 101147546

~N D ! O re
C/) @ S> SUNNY D11b Analysis of local contexts
0,9

www.sunny - project.eu

early 2000s ( Figure 25 and Figure 26).
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Figure 25: Total electricity access rate from 2001 to 2023 globally, in Rwanda [9] and in Uganda [10] (left),
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Figure 26: Share of population with access to clean cooking from 2000 to 2023 globally, in Rwanda [9] and
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in Uganda [10] (right), [3]

Since the early 2000s, both countries have experienced sustained growth in electricity
access, following similar upward trajectories. However, clean cooking access remains
severely limited. Despite global improvements, the majority of households in both

co untries still rely on traditional biomass for cooking, underscoring a persistent gap
between electricity access and the adoption of modern, sustainable cooking solutions
[31, [9], [10].

As illustrated in Figure 9, Uganda has achieved significant progress in expanding

electricity access since 2000. Over the past decade, the national electrification rate has

risen to around 50%, enabling millions of Ugandans to benefit from improved energy

services. Nevertheless, approximately half of the population still lacks reliable electricity,
particularly in rural areas, underscoring ongoing disparities in energy distribution. By

contrast, access to clean cooking solutions remains critically low. Alth ough the share of
the population using clean cooking fuels and technologies has more than doubled since

2000, overall access remains minimal. Most Ugandans still depend on traditional

biomass and other polluting fuels, reflecting the continuing challenge o f achieving
universal and sustainable energy access [10].
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Figure 27: Key indicators of Uganda and it's energy situation, [10]

The SDG 7 report for Rwanda [9] shows that Rwanda has recorded one of the fastest
rates of electrification in Sub - Saharan Africa. Since 2000, and especially after 2015, the
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national electricity access rate has increased dramatically, from just a few percent to
over 60% by 2023. This progress reflects substantial investment in both grid extension
and decentralized renewable energy systems. Despite these achievements, several

m illion Rwandans remain without electricity, indicating that universal access is yet to be
reached.

Progress in clean cooking access has been considerably slower. The share of the
population using clean cooking technologies rose from nearly zero in 2000 to about 9%
in recent years. While this represents a positive trend, it remains far below the level
required for sustainable development. As a result, the vast majority of Rwandans
continue to rely on traditional, polluting fuels for daily cooking needs.
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Figure 28: Key indicators of Rwanda and it’s energy situation, SDG7 report, [9]

Energy access indicators

Similar to the global scale, a substantial gap persists between rural and urban areas in
terms of access to modern energy services in both Uganda and Rwanda. The following
tables summarize energy access performance and disparities in Rwanda and Uganda,
based on data from the READS reports, GPA, and the Regulatory Indicators for
Sustainable Energy (RISE) framework [11], [12].
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dimensions: Electricity access, clean cooking, renewable energy, and energy efficiency,
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also giving a general score ( Table 4). The RISE assessment identifies both strengths and
areas where further development is needed to support universal energy access. These
indicators provide insight into national progress toward universal sustainable energy

access and identify areas requiri ng further policy action.

Table 4: RISE Pillar values for Rwanda and Uganda, adapted from [11], [12]

RISE Pillar Rwanda Uganda Sub- Saharan Global
Africa
Overall 71 55 38 61
Electricity 73 74 51 53
access
Clean cooking 60 72 35 37
Renewable 90 54 43 51
energy
Energy 62 19 24 48
efficiency
Both Rwanda and Uganda perform above the sub - Saharan African average across
most pillars, reflecting solid policy frameworks and implementation capacity. Rwanda
notably exceeds even the global average in overall performance, driven by its strong 62

renewable energy and efficiency policies. Uganda, while trailing Rwanda and the global
benchmark, still performs well above regional averages, particularly in electricity and
clean cooking indicators.

~ ‘ ) ‘ ﬂ ‘ ) = ‘ t - L | ° 1

(4 + . R PR R L | J PR . .- -~ TN T =
[ [T ] = ‘ ’ L | A 1 A X

score (19) highlights a need for further regulatory and institutional strengthening to
redu ce energy intensity and enhance end - use efficiency.

In both Uganda and Rwanda, energy access exhibits a pronounced urban brural divide
across examined technologies ( Table 5)[11], [12]. Urban areas in both countries
demonstrate substantially higher electrification levels, with near - universal access
observed in Rwanda and approximately 70% in Uganda. In contrast, rural electrification

rates remain comparatively low, ranging b etween 30% and 40%. Access to clean cooking
solutions is markedly limited in both nations. In urban Rwanda, only around 10% of

households rely on clean cooking technologies, while in Ugandan cities the rate is
approximately 1%, decreasing to well below 1% in rural areas of both countries. These
findings highlight the persistent disparities in energy infrastructure development and the

critical need for targeted efforts to expand access in rural and peri - urban contexts.
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Table 5: Shares of energy access on electricity and clean cooking in Rwanda and Uganda, adapted [11], [12]

GA No. 101147546

Electricity Clean cooking

Rural Urban Rural Urban
Rwanda 38% 98% 0.3% 10%
Uganda 33% 70% 0.2% 1%

4.3.Energy Access in Refugee Settlement s Uganda
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development planning. The Energy Policy
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Response Framework (CRRF), and National Development Plan Ill emphasize refugee

inclusion in energy in

Flagship national

programs 3such as the Electricity Access Scale

frastructure and renewable energy initiatives [13].

the 100% Renewable Energy Roadmap 3 promote investment and private sector

participation in refugee
located. These initiatives aim to ex

solutions [13], [14].
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Figure 29: Left - Uganda’s Host Country Energy Outlook (left), [8, p. 25]; Right
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Adequate lighting plays a critical role in areas such as safety, education, and economic
activity, while insufficient lighting often hinders daily life.
In 2024 ULEARN published an elaborate study on access to energy covering all refugee
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settlements in Uganda. The study highlights that m any communities remain

underserved and depend on a variety of different lighting sources. Among these, Pico -
PV systems are commonly used, with a prevalence ranging from 20 to 30 percent. Other

notable sources include dry - cell torches and solar home systems . In Yumbe District,
where Bidibidi settlement is located, dry - cell torches represent the predominant lighting
source, used by more than half of the households. Other sources include Tadooba oil

lamps, the national electricity grid, candles, and, in some cases, firewood or grass [15].

Percent of households
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Figure 30: Share of household’s main source of lighting per refugee - hosting district [15] 64

Electricity

Electricity plays a crucial role for energy access in displacement contexts. Several

factors influence the use of solar energy among both refugees and host communities,

with similar levels of importance reported across groups.

As part of more elaborate studies, ULEARN studied the motivation for utilizing solar
systems for electricity access. The primary motivation is the comparatively lower cost of
solar energy compared to other fuels, cited by nearly two - thirds of refugees and about
80 percent of host community members. Environmental considerations are also

significant, mentioned by more than one - third of respondents in both groups.
Approximately one - quarter of participants report lacking access to the national

electricity grid  as a reason for adopting solar solutions. Notably, for one - third of
refugees, the main motivation stems from receiving the technology free of charge,

whereas only about 10 percent of host community members cite this factor. Grid
unreliability appears to be a relatively minor reason for adopting solar energy [14].
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Figure 31 Reasons for solar energy usage in Ugandan refugee and host communities, [14]

Cooking

Cooking plays a crucial role in health, labor efficiency, and environmental sustainability,

particularly from a gender equality
Data from ULEANR shows that t

perspective.
raditional cooking methods remain prevalent, with open

fires using three - stone stoves and traditional mud or clay stoves being the most

common. In the Bidibidi settlement,

type in use. Other stove types, su

extent. Only slightly more than one
CO mmunities possess at least one
to rely on traditional options [14].

the traditional mud or clay stove is the dominant

GA No. 101147546

ch as improved charcoal stoves, improved mud stoves,
improved ceramic stoves, and traditional iron or metal stoves, are used to a much lesser

- quarter of households in both refugee and host
improved cooking stove, while the majority continue

In the Bidibidi settlement, it is reported that more than half of the households surveyed
have access to an improved cooking stove [16].

65

71%
66%

119 2% 12%

9%
4% 4%

6%
~m mE Bz

3 stone stove / Open Traditional mud/clay Traditional |mn/meta|
fire stove stove

Improved ceramic
stove

Improved charcoal
stove

Improved mud stove

m Refugee participants W Host community participants

Figure 32: Kinds of stove ownership in Ugandan refugee settlements [14]

The predominance of traditional cooking technologies leads to reliance on low - tech and
easily accessible cooking fuels. The vast majority of households in both refugee and host
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communities use firewood, contributing significantly to local tree cutting and
deforestation. More than half of these households also use charcoal, making it the

second most common cooking fuel. In contrast, briquettes and bio
marginal energy

- waste remain

sources in cooking practices within Ugandan displacement settings.

Firewood stands out as the primary cooking fuel across most refugee settlements in
Uganda, including Bidibidi, where it serves as the main source for approximately 90

percent of households  [14], [15].
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Figure 33: Fuel consumption by refugee settlement, [15]
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through grid and off - grid solutions by 2023 [20]. However, persistent
funding limitations, market constraints, and coordination issues in policy
implementation [18], [19], [20].
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IDP population cooking for refugees  for refugees and
(thousands)® and IDPs (%)° IDPs (%)°
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Refugee 0P Total
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Figure 34: Left - Rwanda’s Host Country Energy Outlook (left), [7, p. 21]; Right - Rwanda’s Host Country
Energy Outlook in the displacement context (right), [7, p. 21]

Electricity
Electricity access and usage in refugee camps and host communities in Rwanda show
striking disparities and a heavy reliance on off - grid solutions. In settlements such as

Kigeme, Nyabiheke, Mahama, Mugombwa, and Kiziba, access to electricity varies
signific antly in host communities ranging from 43% to 95% and camps ranging from 58%
to 88%. In Nyabiheke, Mugombwa and Kiziba the camps show higher access rates than
the host communities, whereas in Mahama Camp the access in the host community is
75%. Host commun ities often benefit from more hours of electricity access per day,
particularly in Mahama and Kigeme, where they report 16 to 18 hours, while camp
residents typically have 4 to 7 hours. The ability to charge mobile phones using the
primary source of electr icity is also markedly higher in host communities, with rates
peaking at 95% in Mahama, compared to just 24% in Mugombwa camp [11].
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Figure 35: Findings of the RE4R Phase Il assessments on household electricity access in camps and host
communities, [11]

Cooking

Whilst people in Mahama initially relied on firewood, the Government of Rwanda banned
the use of firewood in refugee camps in 2018 to curb deforestation and encourage
cleaner energy use. This marked a major shift in camp energy policy, prompting UNHCR
to i ntroduce alternative fuels such as LPG, briquettes, and pellets, depending on camp
size and logistical feasibility [18], [20]. Following the firewood ban, UNHCR distributed 68

gas - powered stoves and supplies approximately 96,452 kilograms of LPG monthly to
Ma_ ‘ ‘ ) ” il ‘ ‘ ] y T = ‘ s 7 -| X € =

departure centre [17]. In 2024, the RE4R programme, implemented by Practical Action,
further promoted sustainable solutions by selling 21 improved cookstoves and 8,975
kilograms of clean cooking pellets to both refugees and host community members.
These efforts contribute to climate mitigation while diversifying energy options and
reducing dependence on LPG [17], [18]. However, these interventions have not benefited
all households in  Mahama [18], [20].

The UNHCR cash - for - energy programme, which had provided financial flexibility to
refugees, was discontinued in 2025. Moreover, reliance on LPG alone raises concerns

over cost, supply security, and long - term sustainability [18], [20]. Looking ahead, UNHCR
and its partners are actively exploring additional alternative energy solutions,

recognizing that reliance on LPG alone is not sustainable over the long term.
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5. OVERVIEW OF DATA COLLECTION ACTIVITIES AND DATA SETS

5.1.Introduction and Objective

In line with the overall objective of the system - centred description 3 namely to establish
a structured baseline for understanding the demonstration contexts Dthis section maps
relevant existing data collection activities and available data sets for Uganda an d
Rwanda. The aim is to (i) identify what evidence already exists on displacement -
affected and host - community contexts, energy access, Socio - economic conditions, and
related thematic areas; (ii) support the interpretation of the context analysis presented

in this deliverable; and (iii) provide a practical reference for future SUNNY work by

highlighting data sources that can inform continued data acquisition, monitoring, and

evaluation, and help avoid duplication of data collection efforts.

5.2.Method ology
70

The overview was compiled through a comprehensive internet - based search combined -
with targeted searches in relevant data repositories and academic databases. This
included (i) screening websites and portals of key institutions (e.g., humanitarian
agencies, governmental bodies, and research organisations), (ii) searching open - data
platforms and repositories for downloadable datasets and indicators, and (iii) reviewing
scientific and grey literature describing data collection activities, survey programmes,
an d monitoring systems relevant to the project context. Searches were conducted using
thematic keywords (e.g., displacement, refugee/host communities, energy access,
cooking, electricity ) as well as country - and site - specific terms, and results were
screened for relevance to the SUNNY demonstration locations and the scope of Task T1.1.
In Rwanda the scope of the search included all refugee camps and in Uganda the scope
of search included the refugee settlements in Northern Uganda.

5.3.Results

The findings are presented as a structured set of data sets. The results are split into three
parts: (1) data sets covering both countries (Uganda and Rwanda), (2) data sets specific

to Uganda, and (3) data sets specific to Rwanda. Within each part, the da ta sets are
summarised in a consistent format (where available), indicating the source/owner,

thematic focus, geographic coverage, population focus (e.qg., refugee/host

= - 3 t ‘ t -
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communities), data type and update frequency, and access conditions. This structure is
intended to help readers quickly identify relevant sources for contextual interpretation
and to provide a practical reference for subsequent SUNNY activities.

Results: Relevantd ata collection activities and data sets covering both

demonstration countries

The table below (Table 7) summarizes the data collection activities and data sets that
provide information for both demonstration countries. The review identified only one

data set that was directly relevant and comparable across both demonstration

contexts. The table therefore pr  esents this single cross - country source and outlines its
key characteristics.

Table 6: Relevant data collection activities and data sets covering both Uganda and Rwanda

Location Study Time Institution Data Reference
Sub- Saharan Africa - Uganda and Refugee 2023- | European modelled https://data.jrc.ec.euro
Rwanda Settlements | 01 Commissi technical pa.eu/dataset/4261bf3c
Electricity on and - 7e8e - 4b16- 925b -
Access economic 68cfd4eade37
(RSEA) potential 71
for PV T
mini -
grids
Results: Relevantd ata collection activities and data sets covering Northern Uganda

The table below ( Table 7) summarizes the data collection activities and data sets
identified for Uganda that are relevant to the scope of the context analysis. For each
entry, the table briefly describes the thematic focus and key characteristics of the data
set. Overall, the tab le is intended as a practical reference to support interpretation of the
Uganda context and to indicate where existing data can be used for triangulation and
follow - up analysis.
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Amid Environmental
Challenges

Location Study Time Institution Data Reference
Ugandan Rapid Assessment of 2019- FAO Wood fuel demand, supply https://documentsi.worldbank.org/cur
Refugee Natural Resource 06 vs local biomass growth, ated/en/620681548863607633/pdf/Ra
Settlements Degradation in Refugee environmental degradation, pid - Assessment - of- Natural -
Impacted Areas in deforestation & forest Resources - Degradation -in- Areas -
Northern Uganda degradation Impacted - by - the - South - Sudan -
Refugee - Influx - in- Northern -
Uganda.pdf
READS report Uganda 2023- UNITAR electricity and cooking https://www.humanitarianenergy.org/
10 access assets/resources/Compress_Uganda
READS_report.pdf
Energy for Household 2024 Ulearn Lighting and cooking habits https://ulearn - uganda.org/wp -
Uses in Refugee Uganda content/uploads/2024/01/HUE - Desk-
Settlements in Uganda review.pdf
Energy Practices in 2024 - Ulearn energy use and https://ulearn - uganda.org/wp -
Ugandan Settlements 04 Uganda technologies content/uploads/2024/04/Energy -

Practices -in- Ugandan - Settlements -
Amid - Environmental -
Challenges_compressed

- 1.pdf
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https://documents1.worldbank.org/curated/en/620681548863607633/pdf/Rapid-Assessment-of-Natural-Resources-Degradation-in-Areas-Impacted-by-the-South-Sudan-Refugee-Influx-in-Northern-Uganda.pdf
https://documents1.worldbank.org/curated/en/620681548863607633/pdf/Rapid-Assessment-of-Natural-Resources-Degradation-in-Areas-Impacted-by-the-South-Sudan-Refugee-Influx-in-Northern-Uganda.pdf
https://documents1.worldbank.org/curated/en/620681548863607633/pdf/Rapid-Assessment-of-Natural-Resources-Degradation-in-Areas-Impacted-by-the-South-Sudan-Refugee-Influx-in-Northern-Uganda.pdf
https://documents1.worldbank.org/curated/en/620681548863607633/pdf/Rapid-Assessment-of-Natural-Resources-Degradation-in-Areas-Impacted-by-the-South-Sudan-Refugee-Influx-in-Northern-Uganda.pdf
https://documents1.worldbank.org/curated/en/620681548863607633/pdf/Rapid-Assessment-of-Natural-Resources-Degradation-in-Areas-Impacted-by-the-South-Sudan-Refugee-Influx-in-Northern-Uganda.pdf
https://documents1.worldbank.org/curated/en/620681548863607633/pdf/Rapid-Assessment-of-Natural-Resources-Degradation-in-Areas-Impacted-by-the-South-Sudan-Refugee-Influx-in-Northern-Uganda.pdf
https://www.humanitarianenergy.org/assets/resources/Compress_Uganda_READS_report.pdf
https://www.humanitarianenergy.org/assets/resources/Compress_Uganda_READS_report.pdf
https://www.humanitarianenergy.org/assets/resources/Compress_Uganda_READS_report.pdf
https://ulearn-uganda.org/wp-content/uploads/2024/01/HUE-Desk-review.pdf
https://ulearn-uganda.org/wp-content/uploads/2024/01/HUE-Desk-review.pdf
https://ulearn-uganda.org/wp-content/uploads/2024/01/HUE-Desk-review.pdf
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Bidibidi Rapid wood fuel 2017 FAO & Rapid wood fuel https://reliefweb.int/report/uganda/ra
settlement assessment UNHCR assessment; supply - pid - woodfuel - assessment - 2017
demand analysis; household baseline - bidibidi - settlement -
estimates uganda - woodfuel
Mapping of energy 2020 - Humanitar register and statistics of https://www.mercycorps.org/sites/def
saving solutions in 03 ian local energy related entities ault/files/2020 - 08/Fact -
Bidibidi settlement Openstree Sheet_Energy - Saving - Solutions -in-
tmap Bidibidi - Settlement.pdf
team
Rhino Camp How night -time 2017-12 | UNHCR Impact of streetlights on https://www.unhcr.org/sites/default/fil
refugee streetlighting affects refugee daily life habits es/legacy - pdf/Sb3cb5bb7.pdf
settlement refugee communities: A

population - based
assessment of
community lighting in

-~ ‘ 1|
€ = .

Camp refugee

settlement
Rhino Camp Energy Access in 2018- GlZ EnDev | Baseline on electricity, https://data.unhcr.org/en/documents
Settlement and Refugee Settlements: 01 lighting and cooking; [details/64188
Imvepi Creating Evidence for market, infrastructure and
Settlement Market - Based socio - economic barriers

Approaches identified
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challenges in Northern
Uganda

The State of Sustainable 2019 GIZ EnDev | Household surveys, market https://energypedia.info/images/0/0e
Household Energy analysis, interviews with [The_State of Sustainable_Househo
Access in Refugee energy business owners Id_Energy_ Access_in_Refugee_Setti
Settings in Uganda ngs_in_Uganda -
Survey_Findings_in_Rhino_Camp
Settlement_and_Ilmvepi_Settlement%
2C_Arua_District%2C_West_Nile_Reg
ion.pdf
Household cooking fuels, 2025 - CIFOR ICR | Fuel use: firewood, charcoal; https://www.cifor -
their environmental 12 AF fuel - stacking; environmental icraf.org/knowledge/publication/4588
impacts and community and social impacts; o/
priority interventions in community views on
refugee settlements in interventions
Uganda
Ayilo | and Ayilo Il | Refugee settlements in 2021 Arizona energy use, devices and https://www.sciencedirect.com/scien
refugee transition: Energy access State expenditures celarticle/abs/pii/S2214629621001961
settlements and development University
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https://energypedia.info/images/0/0e/The_State_of_Sustainable_Household_Energy_Access_in_Refugee_Settings_in_Uganda_-_Survey_Findings_in_Rhino_Camp_Settlement_and_Imvepi_Settlement%2C_Arua_District%2C_West_Nile_Region.pdf
https://energypedia.info/images/0/0e/The_State_of_Sustainable_Household_Energy_Access_in_Refugee_Settings_in_Uganda_-_Survey_Findings_in_Rhino_Camp_Settlement_and_Imvepi_Settlement%2C_Arua_District%2C_West_Nile_Region.pdf
https://energypedia.info/images/0/0e/The_State_of_Sustainable_Household_Energy_Access_in_Refugee_Settings_in_Uganda_-_Survey_Findings_in_Rhino_Camp_Settlement_and_Imvepi_Settlement%2C_Arua_District%2C_West_Nile_Region.pdf
https://energypedia.info/images/0/0e/The_State_of_Sustainable_Household_Energy_Access_in_Refugee_Settings_in_Uganda_-_Survey_Findings_in_Rhino_Camp_Settlement_and_Imvepi_Settlement%2C_Arua_District%2C_West_Nile_Region.pdf
https://energypedia.info/images/0/0e/The_State_of_Sustainable_Household_Energy_Access_in_Refugee_Settings_in_Uganda_-_Survey_Findings_in_Rhino_Camp_Settlement_and_Imvepi_Settlement%2C_Arua_District%2C_West_Nile_Region.pdf
https://energypedia.info/images/0/0e/The_State_of_Sustainable_Household_Energy_Access_in_Refugee_Settings_in_Uganda_-_Survey_Findings_in_Rhino_Camp_Settlement_and_Imvepi_Settlement%2C_Arua_District%2C_West_Nile_Region.pdf
https://energypedia.info/images/0/0e/The_State_of_Sustainable_Household_Energy_Access_in_Refugee_Settings_in_Uganda_-_Survey_Findings_in_Rhino_Camp_Settlement_and_Imvepi_Settlement%2C_Arua_District%2C_West_Nile_Region.pdf
https://www.cifor-icraf.org/knowledge/publication/45880/
https://www.cifor-icraf.org/knowledge/publication/45880/
https://www.cifor-icraf.org/knowledge/publication/45880/
https://www.sciencedirect.com/science/article/abs/pii/S2214629621001961
https://www.sciencedirect.com/science/article/abs/pii/S2214629621001961
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Results: Relevant D ata collection activities and data sets covering Rwanda

The following table compiles the Rwanda - specific data collection activities and data
sets identified through the desk review. It highlights key sources that can support the
contextualization of Mahama Refugee Camp and the surrounding host - community
setting , and that can be used to triangulate and interpret findings presented in this
deliverable. For each data set, the table indicates what type of information is captured

and summarizes the main features relevant for its use in SUNNY.

75
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Table 8: Relevant data collection activities and data sets covering Rwanda

Location Study Time Institution Data Reference
Kigeme, Nyabiheke RE4R Policy Brief 2019- Practical Used cooking stove types https://infohub.practicalaction.org/se
and Gihembe refugee 12 Action rver/api/core/bitstreams/d407f593 -
settlements 22c6 - 4ce3 - 8500 -
b8979b716dab/content
Ensuring refugee camps 2020 Practical electricity and cooking https://beamexchange.org/resources
in Rwanda have Access Action access /resource - library/1582/
to sustainable Energy
The diffusion of Solar 2021 Thomas, Solar home systems https://research - 9
Home Systems in P., customers: ec onomical and information.bris.ac.uk/ws/portalfiles/
Rwandan refugee Williamso financial situation as well as portal/282165224/Paper_3_Final_Acc
camps n,sS., & impact epted_Version.pdf
Harper, P.
W. (2021),
University
of Bristol
Rwanda with special Rwanda - Energy Survey 2022- | World Energy A ccess regarding the https://documents.worldbank.org/en
chapter on refugee . Insights into Energy 06 Bank Multi - Tier Framework /publication/documents -
households Access in Rwanda Using Group reports/documentdetail/09909032417

the Multi - Tier Framework

4097394/p17742918589980941b23ele4

c5b58cdfas
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https://infohub.practicalaction.org/server/api/core/bitstreams/d407f593-22c6-4ce3-8500-b8979b716dab/content
https://infohub.practicalaction.org/server/api/core/bitstreams/d407f593-22c6-4ce3-8500-b8979b716dab/content
https://infohub.practicalaction.org/server/api/core/bitstreams/d407f593-22c6-4ce3-8500-b8979b716dab/content
https://infohub.practicalaction.org/server/api/core/bitstreams/d407f593-22c6-4ce3-8500-b8979b716dab/content
https://research-information.bris.ac.uk/ws/portalfiles/portal/282165224/Paper_3_Final_Accepted_Version.pdf
https://research-information.bris.ac.uk/ws/portalfiles/portal/282165224/Paper_3_Final_Accepted_Version.pdf
https://research-information.bris.ac.uk/ws/portalfiles/portal/282165224/Paper_3_Final_Accepted_Version.pdf
https://research-information.bris.ac.uk/ws/portalfiles/portal/282165224/Paper_3_Final_Accepted_Version.pdf
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099090324174097394/p17742918589980941b23e1e4c5b58cdfa5
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6. PHOTO ESSAY OF THE LOCAL CONTEXTS

This section presentsa  short photo essay that complements the system - centred
description by adding a visual layer of contextualization. Rather than introducing entirely
new findings, the photo essay supports interpretation of the chapter by illustrating key
aspects of the local contexts and the lived environment in and around the

demonstration locations. The photographs and accompanying captions draw on
observations made during field visits, as well as information gathered through interviews
and unstructured conversations conducted in the refugee settlement/camp and
surrounding are  as. In addition, some of the photographs were taken by the local
research assistants as part of the preparation for the context survey, providing further

site - based visual documentation from the field.

The photo essay is organised intentionally to mirror the structure of the descriptive parts

of the system - centred chapter. It therefore begins with images that contextualise the

broader local setting (e.g., settlement/camp environment, infrastructure, ever yday
spaces and services) and subsequently focuses on energy - relevant aspects . In doing
S0, the section is particularly relevant for readers who have not had the opportunity to

visit the demonstration locations, providing an accessible reference that helps to situate
the written analysis in the realities of the field sites.

78

6.1. Bidibidi and the host community

This subsection presents the photo documentation for Bidibidi Refugee Settlement and

the surrounding host community in two parts. It starts with images that capture key

features of the broader local setting and everyday environment, providing a visual

impr ession of the context in which households live and services are delivered. It then

moves to an energy - specific set of photographs that highlight selected energy - related
infrastructure and practices relevant to understanding current access conditions and

local energy challenges.

Bibibidi and the host community: General context

‘ = = L ‘ 1 6 1 ~ ‘ 1 ‘ ﬂ
J - J L - .- ~ .- o ¢

operational base for many national and international NGOs. Its location near the borders

with South Sudan and the Democratic Republic of Congo makes it a central

coordination po int for humanitarian activities across the region, including support to

large refugee settlements such as Bidibidi. An aerial of view of Arua is depicted in Figure
36.
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Figure 36: Areal view of Arua. Arua is a regional commercial hub and the location of the regional
headquarters of many actors engaging in the humanitarian sector. Reaching the basecamp of Bidibidi
from Arua takes approximately 2,5 hours by car.

While many households in the Bidibidi host community lie in close proximity to the
national electricity grid, this does not imply that they are connected. Physical closeness

to the grid often contrasts with the limited number of actual household connection S.
Figure 37depicts a village that is located next to a powerline but is not connected grid. 79
grid.

Figure 37: Village in the host community near Arua

In Figure 38Figure 38, a village in Bidibidi is depicted. The shelters in the village have
plastic tarps as roofing. The presence of temporary plastic tarp roofs can indicate that
the households in this part of Bidibidi are comparatively new.
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Figure 38: Village in Bidibidi Settlement. The temporary roofing of the shelter suggests a more recent arrival
of the residents in Bidibidi settlement.

Many households in Bidibidi engage in farming activities. Figure 39 shows a village

together with the surrounding land used for cultivation. Figure 40Figure 40 shows an

individual house along with the adjacent plot of land that is used for farming.

80
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Figure 39: Example of a village with associated fields for crop production in Bidibidi Settlement
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Figure 40: Plot of land divided into an area for the shelter and a garden.

Villages that have a market area are typically more densely populated and contain a
higher number of households. The following image shows such a market area. Although
the market area is connected to the grid, this does not mean that shops within it are
connected . Figure 41shows a central market area in Bidibidi.

81

Figure 41 Market area is a central location of Bidibidi. The image further displays a "complaints box" set up
by UNHCR.

Bibibidi and the host community: energy environment
This section presents photos of different common cookstoves, cooking fuels and lighting
options. The photos shown were taken by the local research assistants and were utilized
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during the contest survey (see Chapter 0).

The refugee and host community in Bidibidi utilizes a variety of cookstoves. A selection of
the most common stove type is shown in Table 9. These include (from left two right and

top to bottom) (a) three - stone stove, (b) traditional all - mud stove, (c) traditional all -
metal stove, (d) improved mud stove, (e) improved charcoal stove, and (f) gasifier
stove. Apart from the visualized stoves paraffin stove s, and solar cookstoves can also be
found in the refugee and host community.

Table 9: Selection of the most common cookstove types in Bidibidi . From left two right and top to bottom:
(a) three - stone stove, (b) traditional all - mud stove, (c) traditional all - metal stove, (d) improved mud
stove, (e) improved charcoal stove, and (f) gasifier
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A selection of the most common stove type is shown in Table 10 These include (from left
two right and top to bottom) (a) firewood, (b) charcoal, (c) biowaste. Apart from the
visualized cooking fuels pellets , and briquettes can also be found in the refugee and host
community.

Table 10 Selection of cooking fuels used in Bidibidi. From left two right and top to bottom: (a) firewood, (b)
charcoal, (c) biowaste
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A selection of the most common lighting options  is shown in Table 11These include
(from left two right and top to bottom) (a) lighting from a mobile phone , (b) light bulbs
powered through a solar home system , (¢) paraffin lamp, and (d) solar lanterns. Apart

from the visualized lighting options, lighting from open fire, candles, battery powered
torches, rechargeable torches, open wick lamps, and lighting using electricity from the
gird is also generally available.

Table 11iSelection of common lighting technologies in Bidibidi. From left two right and top to bottom (a)
lighting from a mobile phone, (b) light bulbs powered through a solar home system, (c) paraffin lamp, and 84
(d) solar lanterns
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6.2. Mahama and the host community

This subsection presents the photo documentation for Mahama Refugee Camp and the
surrounding host community in two parts. It begins with photographs that illustrate key
characteristics of the broader local setting and everyday environment, helping to 85

visua lize the context in which households live and services are organized. It then shifts to

an energy - specific set of images that highlight selected energy - related infrastructure
and practices relevant for understanding current access conditions and local ener ay
challenges.

Mahama and the host community: General context

In the Mahama host community, several villages have access to the national electricity
grid. Figure 42 and Figure 43 depict two households in the host community of Mahama
that are connected to the electricity grid.
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Figure 42: Typical housing in a host community village of Mahama. The power lines indicated that the
household is connected to the national grid

86

Figure 43: Housing in the host community of Mahama. The satellite dish indicated that the household is
using a television.

Within the campgrounds of Mahama there are a total of three markets. In addition to the
internal markets, refugees also have access to an external market just outside the camp,

where businesses are operated by both camp residents and members of the host

Rwandan community. provide space for small - business activities (e.qg., food retail,
clothing, household goods, handicrafts). Figure 44 Figure 44 shows one of the markets in
Mahama. Figure 45 shows several houses in Mahama. Figure 46 shows an area with
tents that are used as storage spaces, and a streetlight. Mahama is located close to the
boarder to Tanzania. The vegetation in the background of Figure 46 is located in
Tanzania.
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