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I. Scientific excellence 
In 2016, the number of forcibly displaced people was around 67 million and the average time 
spent as a refugee was 17 years, with the majority of refugees having no access to electricity or 
energy for lighting. Energy interventions in camps have taken many forms over the past few 
years, but projects have typically focused on products rather than delivery models and the entire 
value chain. This has led to issues such as the reselling of products, tensions with neighbouring 
communities and implementation of foreign products that are not accepted or utilised. End-user 
needs, preferences, practices, willingness to pay, and skills and capacity remain poorly 
understood and vary for different localities. There is now a wide range of energy generation and 
distribution technological options for camps, but there are numerous conflicting social, technical 
and economic criteria when trying to deploy and operate sustainable energy services within a 
refugee camp (e.g.  low capital, maintenance and energy unit costs). Research on energy needs 
assessment, feasibilities studies and stakeholder consultations are required, and systematic and 
holistic decision-making needs to be performed to increase the success of energy interventions. 
It is interesting, therefore, that despite multi-criteria decision-making methods becoming 
popular tools for renewable energy planning, they have not been utilised for refugee camp 
energy planning.  
 
 
II. Clear aim and hypothesis 
This project aims to develop and evaluate new energy intervention strategies for displaced 
population based on energy delivery models and services–rather than product handouts–and 
through stakeholder engagement. 
 
The following research question will be addressed: how can a multi-criteria decision analysis tool 
be most effectively developed and used to enable sustainable energy strategies to be designed 
for displaced populations in different localities. This will require the following additional 
questions to be explored: 
1. What criteria need to be taken into account so that the entire value chain is considered in 

the decision rationale for deploying energy interventions in camps for electricity, lighting 
and cooking? 

2. What are the objectives for new energy interventions according to different stakeholder 
groups? 

3. How can needs assessment, feasibility studies and stakeholder consultations be 
incorporated within a decision analysis tool to design and compare alternative energy 
intervention strategies?  

4. How do these criteria, objectives and energy strategies vary for different refugee campsites? 
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III. Methodology and innovations 
The project will involve determining suitable decision variables, constraints and objectives for a 
bespoke analytical decision tool. Two refugee campsites in Rwanda and Nepal will serve as 
initial case study locations for developing and testing the tool. Primary data will be gathered 
during site visits and from stakeholders and experts using surveys and interviews to form 
individual databases for each location. Novel approaches for integrating both design and 
evaluation multi-criteria decision-making type methods will be explored to develop the decision 
analysis tool. This will enable the model to obtain alternative feasible energy intervention 
solutions, which can then be compared based on stakeholder requirements. By evaluating 
different constraints (capacities, financing arrangements, meteorological conditions) and 
objectives (e.g. minimise capital costs, unit energy costs, network losses, carbon emissions and 
maximum human development), ‘what if?’ scenarios will be used to test the sensitivity of the 
model. This approach will enable alternative financial incentives and energy policies to be 
evaluated (e.g. interventions based on incentive-based demand response programs or loans 
and business start-up grants) for different localities.  Through the feedforward and feedback of 
information with stakeholders, the capabilities of the tool will be assessed to make sure that the 
necessary design and operational decisions are being made. The most promising energy 
interventions developed for the two case study locations will be compared; additional 
comparisons will be made with energy access and distribution planning activities in other similar 
remote poor communities and displaced populations. The possibility of extending the model to 
these other communities will be examined. 
 
IV. Strategic relevance 
The project will address a global problem, and will focus on improving clean energy and social 
policy for some of the world’s most vulnerable people. 
 
V. Interdisciplinarity and fit with relevant DTA programme 
To initiate change, this project requires a holistic methodology that integrates engineering, 
business, environmental management and sociology. This is to be achieved by considering the 
three pillars of sustainable development: techno-economic, for viable business; social, risks and 
benefits to society; and environmental, impact on climate change and ecosystems. 
 
Lay summary (max 200 words) to be used for reference as part of the selection process 
where non- specialists are involved 
Refugee camps are meant to be temporary settlements, but many exist for several decades 
with the majority of refugees having no access to electricity.  Major problems arise from a lack 
of basic energy services: unsafe streets with no lighting, a lack of food preservation, indoor air 
pollution from open fires for cooking and inadequate facilities for education and medical care. 
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To address these issues, a number of energy interventions in camps have been attempted in 
recent years, but they have generally been unsuccessful. Products–which have been handed 
out–are often not suitable or simply resold, and typically, there is a lack of understanding 
regarding refugees’ needs and cultural practices. This project will involve the development 
and testing of a tool to aid in the deployment of fit-for-purpose energy strategies in displaced 
populations. With input from refugees and humanitarian experts, the tool will establish and 
evaluate different strategies based on the principles of sustainability (society, economy and 
environment). The project will initially be carried out for refugee campsites in Rwanda and 
Nepal. The research outcomes from the project will guide the future implementation of energy 
solutions and encourage sustainable development in displaced populations. 
 
Industrial/Employer placement opportunity please include details, where known, of any 
external placement opportunities or collaborations available to the student as part of the 
project 
SCENE Connect 
 
International placement opportunity please include details, where known, of any 
potential international placement opportunities or collaborations available to the 
student as part of the project 
Kathmandu University 
 
Scientific, economic and societal impact of the project 
In 2014, the United Nations Refugee Agency outlined a strategy for safe access to fuel and 
energy in refugee camps and highlighted the paucity of data on energy use in camps. They 
suggested that need assessments, feasibility studies and stakeholder consultations are 
required before decisions are made regarding stoves, energy technologies and fuel types. 
This project will address this need by providing decision makers with a systematic and holistic 
tool to inform energy intervention strategies within camps sites. This will help to establish 
financially viable and long-term sustainable energy solutions for refugees. Improvements in 
energy services within camps will have numerous and significant benefits for society: safer 
conditions, particularly for women and children, both indoors and outdoors, micro-business 
opportunities, and poverty reduction. New low cost energy delivery models will be established 
to inform aid agencies and governments. Greater community engagement and 
communication between relevant stakeholders will improve the uptake of new technologies, 
and develop a better understanding of some of the main societal issues surrounding 
ownership, governance and technology acceptance. 
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Additional admissions requirements: please state if there are any specific admissions 
requirements for this project i.e. subject specific degree qualifications or disciplines, 
relevant skills, experience etc 
Successful applicants will have: 
 
• Entry criteria for applicants to PHD 

A minimum of a 2:1 first degree in a relevant discipline/subject area with a minimum 
60% mark in the Project element or equivalent with  a minimum 60% overall module 
average. 

 
In the event of a first degree classification of less than 2:1, a Masters Degree in a relevant 
engineering, business or computer science subject area will be considered as an 
equivalent. The Masters must have been attained with overall marks at minimum merit level 
(60%). In addition, the dissertation or equivalent element in the Masters must also have 
been attained with a mark at minimum merit level (60%). 
 
or 
• a taught Masters degree in a relevant discipline, involving a dissertation of standard 

length written in English in the relevant subject area with a minimum of a merit profile: 
60% overall module average and a minimum of a 60% dissertation mark 

PLUS 
• the potential to engage in innovative research and to complete the PhD within a 

three-year period of study 
• a minimum of English language proficiency (IELTS overall minimum score of 7.0 with a 

minimum of 6.5 in each component) 
 
Additionally: 
• Knowledge and experience of decision support systems is desirable, but not essential 
• A good knowledge of renewable energy systems and sustainability is expected 
• Strong and proven programming skills – essential 
• Experience in one or more of the following areas is highly desirable: energy systems 

modelling, mathematical optimisation; multi-criteria/objective decision making, micro-
grids. 

• Desire to work in the field, internationally 
 

 

 


