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Kinga CSONTOS
IAEA International Atomic Energy Agency, (Vienna, Austria)
Exploring the Energy-Water nexus: Development of a water demand 
model for the energy sector

The IAEA Planning and Economic Studies Section (PESS) is involved with the joint initiative of 
the Climate, Land-use, Energy and Water Strategies (CLEWS). The CLEWS partnership aims 
to facilitate strategic planning for sustainable development by including all ‘CLEW’ aspects 
in an integrated analytical tool.

Within CLEWS, this work looks closely at key interlinkages of the energy-water nexus. 
Existing modelling frameworks, developed by the Agency (MESSAGE, MAWD) balance the 
demand and supply of the energy and water sectors separately. The aim is to develop an 
integrated energy-water assessment methodology that will link energy supply scenarios 
and water demand projections. The final outcome will be a prototype tool that can be adopted 
and applied to different regions and contexts by users, primarily IAEA Member States from 
developing regions. Following data compilation, the method is applied for a case study.
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Guy Hector FENDOUNG DEJIANG
EMN Ecole des Mine de Nantes (Nantes, 44)
Experimental study of the treatment of biogas in alkaline environment

Biogases, stemming from fermentation of organic wastes, have received great attention due to environmental 
considerations and the increasing demands of energy worldwide. It then constitutes one of the energy sources of the 
future. However, their uses nevertheless require some stages of treatment processing and purification still being subject 
to continuous researches. Within the framework of an industrial project in collaboration with the DSEE (Department of 
Energy System and Environment) of EMN, works are conducted on the treatment and enrichment in methane of these 
biogases using BOF (Basic oxygen furnace) steel slag. 

The objectives of this internship are to study and optimize a continuous processing of acid gases (CO2 and H2S) of a 
synthesis biogas in alkaline environment. The scope of the project is divided into 5 phases (1) State of the art technology 
review and identification, (2) Characterization of absorption/reaction materials, (3) Dynamic experimental work on a pilot 
treatment plan constitute by a column install in the DSEE laboratory (4) Evaluation of the efficiency of the operation and 
reusable properties of adsorbents (5) Technical report and evaluation. The outcome of this work is expected to provide a 
continuous system of biogas purification using a steel slag.

Vivien MAVEL
AlbaTERN (Edinburgh, Scotland)
Numerical Simulation of a Wave Energy Converter

AlbaTERN is a company developing a Wave Energy Converter (WEC) technology. This new renewable energy technology 
aims to contribute to the harvesting of the UK’s marine energy potential estimated to 50TWh/year. Different prototypes 
of the device have been built at different scales but the WEC is still at a design stage.

My thesis focuses on the hydrodynamic analysis of the WEC: frequency domain response analyses and optimization, 
analyses and optimization of the mechanical coupling of several WECs, mooring system analyses and tank tests. These 
hydrodynamic analyses performed with hydrodynamic and rigid body analysis has first required the development 
of underlying numerical codes and practices in Python language. The main goal of these various analyses is the 
determination of the hydrodynamic loads to withstand, the optimization of the power take off (PTO) between the wave 
and the device as well as between the device motion and the internal power generation system.

Ana Skwierinski
IRENA (International Renewable Energy Agency) Innovation and Technology Center (Bonn, 
Germany)
Energy, Water and Food security Nexus analysis in the Pacific & Renewable Readiness 
Assessments development

IRENA is the only treaty-based intergovernmental agency specifically dedicated to increasing the global use of all forms 
of renewable energy (RE). To date over 150 nations have signed the Statue of the Agency, with over 90 nations officially 
ratifying a treaty of membership.

Energy, Water and Food security Nexus analysis in the Pacific Region: 

Despite the inherent interdependence between the energy, water and food sectors, they have traditionally been separately 
managed.  An integrated management approach that takes into account the nexus between these sectors is likely to 
improve energy, water and food security. Small Island States provide an interesting research ground to better understand 
the nexus: with limited land and fresh water resources, these territories are particularly vulnerable to resource scarcity 
and climate change. The scope of this study is to assess the current situation of Kiribati in order to determine whether 
there is a resource usage imbalance. This research will help identify which measurable parameters should be considered 
as key variables for an integrated nexus modelling tool to be developed by KTH jointly with IRENA. 

Renewable Readiness Assessments (RRA):

RRAs are one of IRENA’s flagship activities. Their purpose is to help countries overcome the main barriers to the deployment 
of RE. RRAs allow IRENA to provide country-specific policy support for the market development of RE. Furthermore, they 
generate knowledge on good practices that can be leveraged by other countries –thus enabling international cooperation. 
So far pilot RRA reports have been developed in Senegal and Mozambique, with further two envisaged in Grenada and 
Peru. The scope of this study is to evaluate the current RRA process and make recommendations for its improvement.
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Maria Alejandra GONZALEZ
EnBW Kraftwerke AG (Karlsruhe, Germany)
Technical and financial evaluation of leachate treatment options for a sanitary landfill in 
Cartagena, Colombia

EnBW is one of the leading energy producers in Germany relied on a balanced mix of conventional power plants and 
renewable energies. In order to ensure low-CO2 production and contribute to climate protection, it carries out Clean 
Develop Mechanism CDM projects in Africa, Thailand and Latin America. Landfill gas capture and usage projects of LFG 
have been implemented by EnWB in Colombia under CDM methodologies. 

Leachate management is among the most important factors to be considered in planning, designing, operation, and 
long-term management of sanitary landfills.  The purpose of this thesis is to evaluate leachate treatment options 
in order to identify a suitable, environmentally friendly and economically viable treatment process, for a landfill in 
Cartagena, Colombia.  

Eric RAMBECH
DNV (Høvik, Norway)
Evolution of the levelised cost of energy for floating offshore wind farms

Det Norske Veritas (DNV) is a global provider of services for managing risk. An independent foundation with the objective 
of safeguarding life, property and the environment, DNV comprises 300 offices in 100 countries, with more than 10,000 
employees. DNV is recognized as a trusted partner for improved quality, safety and efficient operations in high risk global 
industries. The foundation was established in Norway in 1864, and has its headquarters outside Oslo.

Renewable energy technology is a key focus area in DNV. The implementation of offshore wind farms is currently hampered 
by high costs and sea-depth limitations. A new alternative offers to side-step the depth limitation by implementing floating 
foundations, but at what cost? By evaluating the current cost and cost-reduction potential, this thesis aims to determine 
the probable LCOE evolution of floating offshore wind farms to assess its future competitiveness against conventional 
offshore wind farms and other renewable energy alternatives. 

Peter JOURNEAY-KALER 
IRENA (International Renewable Energy Agency) Innovation and Technology Center  (Bonn, 
Germany)
Renewable Energy Options for Islands: Power Generation and Transportation in the Pacific

IRENA is the only treaty-based intergovernmental agency specifically dedicated to increasing the global use of all forms 
of renewable energy (RE). To date over 150 nations have signed the Statue of the Agency, with over 90 nations officially 
ratifying a treaty of membership.  IRENA utilizes its unique global mandate and leverages its technological, economic 
and policy expertise to directly assist member states and signatories in overcoming the challenges to widespread 
adoption of RE. 

One of the focus areas of IRENA’s 2012 Work Program is investigating RE options for Islands, with a particular emphasis on 
the Pacific region.  Pacific island states and territories are highly dependent on fossil fuel imports. High fuel costs place 
a significant burden on island economies. In addition, climate change concerns including increased storm strength and 
rising sea levels are particularly threatening to islands. As a result many Pacific islands currently have RE programs in 
place or have expressed a sincere interest in using RE to greatly reduce / eliminate fossil fuel dependence.  

In this context, the thesis focuses on RE based solutions for the power generation and transportation needs of Pacific 
islands. Specifically the thesis addresses the following topics: RE integration and island grid stability, wind power for 
islands, oscillating wave column technology and a review of RE based transportation options. A thorough investigation of 
these areas will help IRENA to assist its islands members in properly planning for and implementing extensive use of RE.  
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Christine EON
NIRAS Natura AB (Stockholm, Sweden)
Providing assistance for design and management of appropriate water harvesting 
technologies in arid lands of Kenya

NIRAS Natura is an international consulting company in the field of sustainable development with the focus on environment 
and natural resources management. Since 2010, the company has been introducing innovative water harvesting 
technologies in pastoral communities in the Arid and Semi-Arid Lands (ASAL) of Kenya with the aim of improving food 
security and helping people to deal with erratic rainfall and droughts. However, due to technical, social and economic 
factors, the previous objectives have so far not been attained.

This thesis focuses on exploring the lessons learnt from the program, determining the circumstances under which 
the technologies can be successful and defining how to adapt the existing systems for an improved performance. The 
investigation involves interviewing the locals and working in collaboration with the Kenyan Ministry of Agriculture. The 
outcome of this research will also be used to assess the feasibility of scaling up this project to other ASAL areas.

John HARVEY
Climate Consulting (Croydon, UK)
Cost benefit analysis of community energy initiatives in the UK

Climate Consulting Limited (CCL) is a medium-sized company with 20 specialists and a wealth of experience advising 
public sector and commercial organisations about sustainability. We are passionate about reducing carbon emissions, 
alleviating fuel poverty and facilitating sustainable improvement. We advise clients in all areas of sustainability and offer 
three core service lines: Sustainability Strategy, Carbon Reduction and Renewable Technology.

This project will look at UK based community energy initiatives (CEI) and evaluate their contribution to current UK 
objectives based on a cost/benefit analysis. In addition, case studies will be utilised to identify the common attributes of 
CEI’s - in different stages of development - as a means of informing future recommendations to CEI’s.

Yu-Sheng LAN
KTH Royal Institute of Technology (Stockholm, Sweden)
Energy modelling of Sweden in application of smart grid 

The Royal Institute of Technology (KTH) is a leading technical university with first-class education and research. Founded 
in 1827, it accounts for one-third of Sweden’s engineering education capacity. In the division of Energy Systems Analysis, 
research targets at large-scale energy modeling in national or international level.

The purpose of this research is to develop an energy model of Sweden in order to see how it could better take up ‘smart 
grid’ options. As more and more energy produced in Sweden is from renewable source, the integration of renewables into 
national grid becomes important. On the other hand, there is a trend in Sweden to reduce dependence on nuclear power. 
To compensate energy shortage with phase-out of nuclear power plant, natural gas becomes one of the options to meet 
peak load. In this case, several scenarios will be created to know how to make best energy supply while controlling CO2 
emission within EU 202020 goal.
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Anna TENGNÄS
Water Resource Coordination Centre, ECOWAS/Sida (Ouagadougou, Burkina Faso)
Integrated Water Resource Management Implementation in West Africa

The Economic Community of West African States (ECOWAS) is an intergovernmental organisation with a mission to promote 
economic integration in West Africa. ECOWAS’ water management hub, the Water Resource Coordination Centre (WRCC), 
aims at facilitating equitable, efficient and sustainable water management within the region. The Swedish International 
Development Cooperation Agency (Sida) provides support to WRCC since 2010. 

The objective of the work within the scope of the master thesis is to contribute to WRCC’s work on implementing Integrated 
Water Resource Management (IWRM). Working closely with numerous organisations within the water sector, the tasks 
include, among others, contributing to the process of developing a regional water resources observatory and a new trans-
boundary river basin organisation for the Mono River. A significant part of the master thesis includes identifying new 
projects and potential collaborations. Additionally, the work will give important insight on development work in West Africa 
through a collaboration with Sida.

James WILLETT
ACCIONA Microenergy Foundation (Madrid, Spain)
Methodologies for the Electrification of Isolated Rural Communities Using Photovoltaic Energy

ACCIONA Microenergy Foundation (FUNDAME) is a channel through which the ACCIONA Energy group carries out its 
Social Action Program. FUNDAME was created to facilitate sustainable access to basic services such as energy, water 
and infrastructure to isolated rural populations in developing countries. The Foundation is currently undertaking projects 
to supply energy services to households in Cajamarca, Peru using Solar Home Systems and a fee-for-service business 
model. Similar projects will be implemented in Oaxaca, Mexico beginning in 2013.

The thesis is focused on exploring the methodologies and business models needed to extend electricity access to isolated 
rural communities in Peru and Mexico. In particular, the work of FUNDAME is targeted towards ¨last mile¨ electrification – 
the provision of energy services to the lowest income communities who are located furthest from the electricity grid. The 
methodologies must ensure the provision of electricity in a manner that is environmentally, socially, and economically 
sustainable.

Björn LANG
ENERDATA (Grenoble, 38)
Long-term modelling of intermittent energy resources

Enerdata is an independent research & consulting firm on the global energy and carbon markets established in 1991. 
The company is composed of experienced teams of energy industry experts, analysts, engineers, data & IT specialists. 
Enerdata provides data, research, solutions, consulting and training to hundreds of clients worldwide.

The aim of the thesis is to understand the impacts of intermittent energy resources on the electricity system and to 
create a framework for modeling these sources within a long-term energy outlook. Outcomes from the project are better 
estimation of the investment needs, as well as changes to the composition of the generation mix and capacity of the 
electricity system. Furthermore, the mitigation potential of smart grid technologies and additional grid connections will 
be analyzed within this framework for intermittent sources.
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Liliana MORFIN HUBER
BASF (Ludwigshafen, Germany)
Opportunities to reduce GHG emissions in the global chemical industry

BASF is the largest diversified chemical company in the world headquartered in Germany with production sites in 80 
countries and over 110 thousand employees worldwide.
The Chemical Industry is one of the highest energy consuming industries in the world. It is estimated that is directly 
responsible for 5% of the total global anthropogenic greenhouse gas emissions. In Europe, the Chemical Industry has 
successfully implemented technologies and energy efficiency strategies as a consequence of the ETS. However, with 
the rise of China as a major chemical supplier, China’s reliance on coal as feedstock and energy source result in higher 
emissions that could potentially offset the efforts of the European Industry to mitigate climate change. 

This project is focused in finding strategies to reduce emissions of CO2, N2O and HFCs in the processes directly 
responsible for 80% of the global emissions of the chemical industry in the medium to long term.

Claudia PEREZ LEVESQUE
African Solar Designs Ltd. (Nairobi, Kenya)
Development of a Micro-Franchise Business Plan to Retail Pico and Solar Home Systems

African Solar Designs (ASD) is a leading Kenya-based specialized renewable energy company. It provides services and 
equipment in the renewable energy sector, with a focus on:

 1. Off-grid solar energy products: pico-solar, solar home, community-serving and income-generating systems.
 2. Supply and installation of institutional solar mini-grids and solar water heating equipment.
 3. Energy auditing, design and consulting services with a special focus on tourism and off-grid solutions.

On a project in the Masai Mara reserve funded by EEP in partnership with Basecamp Foundation, a section includes 
training of technicians and entrepreneurs to become pico/solar home system retailers. The thesis is the development of 
a business plan to achieve that objective. Steps are the study of the existing models, market research, trainee selection, 
solar system design and selection based on the studies and implementation.

Hsin-Hsiang HUANG
DNV KEMA (Arnhem, Netherlands)
EASYBAT_ Battery Operation Cycle Management (BOCM) for Electric Vehicles (EV) with 
Switchable Battery System

DNV KEMA Energy & Sustainability is a global leading authority in business & technical consultancy, testing, inspections 
& certification, risk management, and verification, along the energy value-chain. With over 2,300 experts in more than 
30 countries around the world, DNV KEMA is committed to driving the global transition toward a safe, reliable, efficient, 
and clean energy future.

The thesis is under the scope of EASYBAT project (Easy and Safe Battery Switch in an EV). it is the first EU Commission 
supported project for electric vehicles with switchable batteries within Seventh EU Framework Programe( FP7). The 
objective of the thesis aims at helping the utilities prepare their power systems for successful EV integration, in which 
the algorithm for the Battery Operation Cycle Management (BOCM) is required. It includes the design of BOCM monitoring 
and control rules and the build-up of a Li-ion battery aging model; finally enabling the optimal life time and state of health 
(SoH) of the entire switchable battery pool.
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Barbara SEIXAS DE SIQUEIRA
ALSTOM (Levallois-Perret, 92)
The enhancement of EHS management and reporting systems in ALSTOM Holdings

ALSTOM is a world leader company in strategic markets as transport infrastructure, power generation (renewable and 
thermal) and transmission. The company maintains and develops a pro-active Environment, Health and Safety culture 
throughout the Group.

The company has been developing its own reference document for assessment of EHS performance called the ALSTOM 
EHS Roadmap. This tool has been largely deployed on manufacturing sites and some construction activities and has 
proven to be efficient. For the upcoming years, ALSTOM set up some ambitious EHS goals and it is currently pursuing 
those targets, in order to make its activities more environmental friendly and safer for its employees and contractors.

The thesis focuses on the enhancement of EHS management and reporting systems supporting the managerial decisions 
at Group level. The project also includes the utilization of specific software’s and management tools to access and analyze 
the environmental and safety performance of the group.

Vanessa MCGRATH
Clean Impact in collaboration with KTH University (Stockholm, Sweden)
Entrepreneurship Master Thesis: Company Market Research and an in-depth review of cross 
sectorial water issues and sustainability in the Transport and Machinery/Equipment sectors

Clean Impact is a new and exciting company formed by four ME3 students. The company aims to integrate sustainability 
and innovation into the core of small and medium size manufacturing companies through workshops and crowd 
sourced problem solving.

This thesis involves two sections: business development and technical research. The business development work focuses 
on company market research including local and global market trends, consumer insights, customer analysis and how 
the company will be positioned in the market. The technical research work explores sustainability issues in two ways: 
cross sectorial water issues and in depth study of sustainability in the Transport and Machinery/Equipment sectors.

Janne WOICKE
LichtBlick AG (Hamburg, Germany)
E-Mobility: An Energy Procurement Strategy for an EV Pool Offering Ancillary Services to the Grid

LichtBlick is an independent German utility based in Hamburg. LichtBlick’s vision promotes ‘clean energy for a clean 
price’. LichtBlick was founded following the energy market liberalization in 1998 and has risen to a company which 
supplies over 600 000 customers with renewable energy today. LichtBlick is actively working towards a regenerative 
energy supply supported by intelligent decentralized power units.

The INEES project is the newest innovative endeavour targeting the e-mobility sector. Unique challenges are being faced 
when aiming to offer ancillary services to the grid with stationary electric vehicles (EVs).

This work develops a procurement strategy for a pool of electric vehicles (EVs) with electric energy purchased on the 
open market. Four key factors are analysed: the physical limitations of the EV infrastructure, the mobility patterns of 
customers, the existing market structure and the requirements on ancillary services. Key challenges are found to lie 
in a reliable forecast of the qualitative and quantitative energy demand of the EV pool. Thus a suitable control approach 
resulting in an effective procurement strategy is developed.
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Lucia IZQUIERDO
ALSTOM (Baden, Switzerland)
Environmental strategy development and implementation

The Power sector has developed a set of environmental targets to comply with its 3-year plan objectives. The project’s 
objective will be to adapt these targets to the unique characteristics of the Thermal Services Business in a lean, fast and 
cost-effective way. 

Therefore, Thermal Service Business aims at establishing measurable, realistic and achievable targets that are in line 
with ALSTOM Corporate objectives. Through interaction across Product Lines, Areas and Functions, key stakeholders 
of the Environmental initiatives will be identified. A pilot will be done to assess the potential for reduction of water and 
energy consumption and waste generation. Then, targets will be set and a Reduction Plan will be drawn up to specify 
how targets can be met.

David CAMPBELL
Clean Impact in collaboration with KTH University (Stockholm, Sweden)
Entrepreneurship Master Thesis: Development of Clean Impact Services and research into 
cross sectorial energy issues and sustainability in the Steel and Construction sectors

Clean Impact is a new and exciting company formed by four ME3 students. The company aims to integrate sustainability 
and innovation into the core of small and medium size manufacturing companies through workshops and crowd 
sourced problem solving.

This thesis involves two sections: business development and technical research. The business development work 
focuses on building the Clean Impact business model and developing the company’s services including workshops and 
the open innovation platform. The technical research work explores sustainability issues in two ways: cross sectorial 
energy issues and in depth study of sustainability in the Steel and Construction sectors.

Andrea DAVILA
European Institute for Energy Research (Karlsruhe, Germany)
Comparing different Life Cycle Impact Assessment (LCIA) frameworks for selected power 
generation techniques

EIFER is a widely recognized research institute, with more than 110 employees from 14 different nationalities. Together 
with high level scientific and industrial partners, the institute is developing multidisciplinary know-how around the 
topics of Sustainable Cities and Distributed Energy. EIFER is currently contributing to several national and European 
publicly funded projects.

Life Cycle Assessment (LCA) is an environmental management technique used to evaluate the environmental 
performance of goods and services by quantifying their impacts on the environment, including humans. To this end, 
different Life Cycle Impact Assessment (LCIA) frameworks exist, such as ReCiPe or Eco-Scarcity 2006. Choosing one or 
the other framework, however, leads to different results. This was observed particularly for the nuclear power life cycle, a 
main concern of one of EIFER’s clients. Therefore, the work being carried out in EIFER is to compare both LCIA frameworks 
with a focus on prioritized impact categories (e.g., resources, or waste).
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Ebru SUSUR
KMO Information Systems (Ankara, Turkey) as a member of the consortium led by Royal Has-
koning (The Netherlands) and formed by DHI (Denmark), Trasys (Belgium), ICC (Turkey)
A Study on Developing a Roadmap and Follow-up Actions for the Implementation of REACH 
(Registration, Evaluation, Authorization and Restriction of Chemicals) in Turkey

KMO Information Systems is a management and technical consultancy company delivering services to public / private 
institutions on the international scale by integrating requirements and technology with high level of quality standards. 
KMO is the key local partner of  the consortium led by Royal Haskoning and formed by DHI, Trasys  and ICC to execute 
EuropeAid “Technical Assistance (TA) for Implementation of REACH Regulation in Turkey” Project, which is the main 
input of this thesis.

EU fully enforces REACH, which is a key reform of its chemicals policy. Turkey on its path to EU membership is trying 
to increase the institutional REACH implementation capacity by implementing various projects and currently carrying 
out this TA Project. The thesis is a study on developing a roadmap for competent authorities and industry and follow-up 
actions for the purpose of implementing REACH in Turkey.

Lintang ADI PRADANA
Clean Impact in collaboration with KTH University (Stockholm, Sweden)
Entrepreneurship Master Thesis - Development of Clean Impact Financing and Marketing 
Strategy and Research into Crowd Sourced Innovation Platform and Sustainability in Chemical 
and Electronic Sectors

Clean Impact is a new and exciting company formed by four ME3 students. The company aims to integrate sustainability 
and innovation into the core of small and medium size manufacturing companies through workshops and crowd sourced 
problem solving.

This thesis involves two sections: business development and technical research. The business development work 
covers the development of Clean Impact financing and marketing strategy to penetrate the market. The technical 
research focuses on the technical development of the crowd sourced innovation platform as well as an in depth study of 
sustainability in the chemical and electronic sectors.

Rochelle MORRISON
Royal Institute of Technology, KTH (Stockholm, Sweden)
Look at the contribution to Sustainable Development through biofuels in Jamaica with special 
focus on climate, land, energy and water

KTH is one of the largest academic institutions of higher education in technology in Scandinavia. KTH collaborates with 
several international institutions to address some of the most pressing global energy issues. One such issue is that of the 
interactions of Climate- Land use-Energy-Water (CLEWs) for different nations. The focus has especially been channeled 
towards small island developing states (SIDS) given their vulnerability to climate change due to their relatively small size, 
limited resources and challenges with changes in global energy supply. 

Studies for this thesis will be focused on the small island of Jamaica and will explore the connections in these resources. 
It will cover an investigation into proposals suggested in a recent report on Biofuels Development as an additional 
renewable energy source. The project aims to provide practical information that will help policy makers in deciding the 
best option for the country as it relates to biofuels.
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Hakan KARAOSMAN
ENVIU (Rotterdam, The Netherlands)
TEXTILES4LIFE - Creating Transitional Shelters and Insulation Materials From Textile Waste

ENVIU develops sustainable and innovative solutions for social as well as environmental issues. It is based in the 
Netherlands but has an international network in order to create value for future generations, planet as well as 
environmental sources.

The thesis project, Textiles4Life, aims to tackle two issues with one sustainable solution: using textile waste (environmental 
issue) to create transitional shelters for displaced people (social issue) and to produce insulation material to trigger 
sustainable insulation. ENVIU has developed a technology that is able to sort the non-reusable clothes by material and 
color, which brings a revolution to the textile recycling industry. Our research shows that the recycled materials made of 
textiles have strong insulating and also water-resistant properties, while being environmental friendly. 

The job description is to accomplish the feasibility analysis considering environmental and technical aspects. The tasks 
include the business development, planning and partnerships as well as performing a life cycle analysis for shelter 
concepts and insulation materials.

Kevin RIDDER
Clean Impact in collaboration with KTH University (Stockholm, Sweden)
Entrepreneurship Masters Thesis: Business Strategy Development and research into cross 
sectorial solid waste issues and sustainability in the Food & Beverage and Packaging sectors

Clean Impact is a new and exciting startup company formed by four ME3 students. The company aims to integrate 
sustainability and innovation into the core of small to medium sized manufacturing companies through workshops and 
crowd sourced problem solving. 

This thesis involves two sections: business development and technical research. The business development work 
focuses on the formation of Business Strategy, including business road-mapping, strategic partnerships and risk 
management. Technical research work explores sustainability issues in two ways: cross sectorial solid waste issues 
and in depth study of sustainability in the Food & Beverage and Packaging sectors.

Temidayo Odun ADEGBAIYE
KTH Royal Institute of Technology (Stockholm, Sweden)
Modelling of an electricity expansion plan for the Central African Power Pool

Royal Institute of Technology, KTH in Stockholm is the largest, oldest and most international technical university in Sweden. 
No less than one-third of Sweden’s technical research and engineering education capacity at university level is provided 
by KTH. The Division of Energy System Analysis (KTH-DESA) specializes in research that involves the development and 
application of quantitative models to answer difficult policy and investment questions.

The project involves the development of an electricity expansion plan for the Central African Power Pool. This project 
includes the projection of the growth in demand for electricity in each country in the Power Pool. It then estimates an 
effective mix of power plants (and operation) required to meet the projected demand. To do this, both the historical 
stock of existing power plants in each country as well as new options was considered. This project reports the type, 
capacity of power plants and investments that should be made in these countries. The main aim is to find the least cost 
option for these countries to meet their electricity needs. The advantages of an increased transmission integration 
(electricity trade), as well as potential of renewable energy options, were also considered. The model considered a  
20 -30 year period into the future.
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Jessica HERNANDEZ
University of Edinburgh (Edinburgh, UK)
Materials for oil spills clean-up

3.2 million m3 of hydrocarbons are yearly released to the sea from industrial and urban discharges, tanker and shipping 
accidents, exploration, production, and natural processes. The usage of materials integrated within floating structures is a 
low-energy-demand and cheap solution to prevent or clean-up and hence reduce the accumulated oil on the sea surface.

The scope of this project is to study different hydrophobic materials for their suitability for oil-spill clean-ups using molecular 
simulations. Molecular simulation allows relating the molecular level properties of a porous material to its macroscopic 
adsorption performance. The competitive adsorption of hydrocarbons is simulated on a molecular level in various porous 
materials (e.g. metal organic frameworks, zeolites, etc.). The information obtained makes it possible to set design criteria 
for what makes a good material for oil-spill clean-ups, reducing the need for costly-experimental screening.

Damaris FRANCO
The Shift Project (Paris, France)
Energy Scenarios Analysis

The Shift Project is a think tank which focuses on the transition to a carbon-free economy. It seeks to guide decision-
making in the private and public sectors by bringing forward proposals built on scientific fact. It acts as an interface 
between businesses, the academic world, civil society, and public and institutional authorities.

The thesis has two main objectives; the first one is to participate in the development of an in-house tool for modeling 
autonomous, long-term, global scenarios in which the energy demand and supply are independent. The second one is 
to elaborate the different hypothesis that will support the scenarios to be modeled in order to find the energy gap for 
the year 2100.

During the internship period, several workshops will be held with the scientific community and energy experts for 
divulging, discussing and enriching the main results and assumptions used for developing the energy scenarios.

Ashreeta PRASANNA
Paul Scherrer Institute (Villigen, Switzerland)
Environmental evaluation of future passenger vehicle technologies. A Life Cycle Assessment 
with focus on electric drivetrains

The Paul Scherrer Institute (PSI) is the largest research centre for natural and engineering sciences within Switzerland. 
At the Institute, world-class research is carried out in three main subject areas: Matter and Material; Energy and the 
Environment; and Human Health. By conducting fundamental and applied research, the Institute works on long-term 
solutions for major challenges facing society, industry and science.

This thesis involves a life cycle assessment of future electric vehicles and is part of a larger project called Technology-
centered Electric Mobility Assessment (THELMA), which is aimed at an integrated assessment of a significant penetration 
of electric vehicles into the Swiss transport sector, and the impacts on both the Swiss electric grid and Switzerland as a 
whole.

The objectives of this thesis are to model the environmental inventories associated with production, use and end-of-life 
(EOL) of electric vehicles from a life cycle perspective. This will be done for different years (today, 2015, 2030 and 2050). 
In addition, the environmental life cycle impacts (climate change, energy demand, air pollution, resource depletion) 
per km of transport are calculated. Finally, the LCA results of electric cars equipped with batteries are compared with 
conventional reference technologies (ICE cars fuelled with fossil fuels) and other new mobility technologies (ICE cars 
fuelled with biofuels).
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Robert BORZYCHOWSKI
SolarNow (The Netherlands / Uganda)
Market Analysis for Household Solar Systems in Uganda.

SolarNow is a social enterprise based in Nijmegen, Netherlands, which seeks to provide high quality and low cost 
household solar systems in sub-Saharan Africa. In Uganda SolarNow is the country’s leading provider of solar systems, 
with over 700 customers after one year of operations. SolarNow has combined a high quality standardized solar product 
with micro-asset financing, providing a solution is suitable for the 80% of the sub-Saharan population that is off-grid.

The market analysis has looked at a large group of existing SolarNow customers as well as the general population to 
assess and refine the approach used by SolarNow. The research focused on the needs, financial ability, marketing 
approach, payment solutions and aspirations of clients and potential clients. Research was done using various interviews 
and surveys of users and industry professionals combined with analysis of the available publications on the fast growing 
African solar market.

Zulifqar AHMAD
KTH Royal Institute of Technology (Stockholm, Sweden)
Electricity power pools studies in Africa

Eastern part of African continent (the East African Rift valley) includes 12 countries: Burundi, Comoros, Djibouti, 
Democratic Republic of Congo, Eritrea, Ethiopia, Kenya, Malawi, Rwanda, Tanzania, Uganda and Zambia, as categorized 
by International Renewable Energy Agency (IRENA). In this region, insufficient amount of electricity generation is mainly 
because of inefficient power generation plants with high operation and maintenance cost, lack of effective and stable 
governmental energy policies, conflicts of interest and dearth of cooperation in terms of electricity trade among East 
African countries. The “load shedding” i.e. power rationing for hours, or even longer period, are now common in Burundi, 
Rwanda and Uganda. The current electricity production mainly based upon natural coal, biomass and hydro resource.

This thesis will be a part of the research work ‘Energy modeling for Africa’. The project aims to develop quantitative models 
for projecting & meeting future electricity requirement in African region. The thesis work will be based on energy modeling 
software called MESSAGE – (Model for Energy Supply Strategy Alternatives and their General Environmental Impacts), The 
Long-range Energy Alternatives Planning System (LEAP) and other analytical methods.

The thesis works starts with the introduction & training of “MESSAGE” along with necessary literature review about 
African power energy system, Power generation plants and primary energy resources. Using best available data for GDP 
& Population of the region’s countries, electricity consumption is projected up till 2030 based upon present trends and 
conditions, by using excel regression function using GDP and Population as independent variable.

The modeling part of the project will be carried out for a single country & multiple regions and different scenarios will be 
considered when using MESSAGE or other available modeling tools. Accordingly a quantitative model shall be developed 
that can be used to investigate different scenarios, so that more sustainable alternatives can be introduced in the African 
power generation system. This aims to increase energy efficiency and generation without creating rebound effects, 
inopportuneness, inconvenience or health losses. To conclude, a report analyzing the outcomes of the research will be 
formulated and will be presented in the form of a final report and presentation.
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