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Preface 
 
Welcome to the Master’s programme Energy Science.  
 
The Master’s programme Energy Science is part of the Graduate School of Geosciences and is 
organised by the Department of Innovation, Environmental and Energy Sciences, Copernicus 
Institute. 
 
We hope this course catalogue will help you to find the relevant information you need as a 
student in the Master’s programme easily. First you will find a general description of the 
programme, the structure, the components and some organisational matters are presented. 
This is followed by a description of all courses of the two year programme. Information about 
procedures, a list of staff members, and the UU-time table is also included in the catalogue. The 
Teaching and Examination Regulations 2013-2014 (OER) and the Regulations of the Board of 
Examiners will be published separately on the UU website. 
 
At any time during your studies you will need two course catalogues: one of the year you 
started your Master’s programme in Energy Science (this shows the exam programme that you 
need to follow) and one of the most recent academic year, which shows the current rules and 
regulations.  
 
You can find more information on the website at: http://studenten.geo.uu.nl. 
Still, if you have some (personal) questions, you can contact the student advisor of the 
programme or contact the programme leader/coordinator. 
 
On behalf of the staff we wish you an inspiring, pleasant and successful new academic year! 
 
 
Prof. dr. K. Blok, Programme Leader Master Energy Science 
Dr. W.G.J.H.M. van Sark, Programme Coordinator Master Energy Science 
Dr. M.C. Bootsma, Director of Education Innovation, Environmental and Energy Sciences 
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1 Content of the programme 

 
1.1 Introduction 
 
Energy is of paramount importance to society. The development of the global energy system is 
closely linked to the economic and technological development of society. There are enormous 
challenges ahead of us, such as mitigating climate change, securing our long term energy 
supply and providing access to clean and efficient energy for everyone. There is broad 
consensus that, in the coming decades, we will need to work on a transition to a sustainable 
energy system, of which energy efficiency and renewable energy are key components.  
 
The Master’s Programme Energy Science will provide you with a deep understanding on how 
energy systems work, and how they can be analysed and modeled. Your will also get detailed 
insight into current and future energy technologies However, the scope of the programme is 
much broader: you will also learn about energy economics and energy and climate policies. 
 
1.2 Mission of the Master’s programme 
 
The aim of the Master’s programme Energy Science is: 

To educate natural scientists to be able to contribute to the transitions towards 
sustainable energy systems, by doing applied research, by working in the energy 
industry, doing consultancy work or being employed in governmental organisations 
dealing with energy and environmental issues. 

 
1.3 Relation between the Master’s’ programme and the Copernicus Institute 
 
The Master’s programme is closely affiliated to the Copernicus Institute of Sustainable 
Development, which is part of Utrecht University. The research conducted at the Copernicus 
Institute covers a wide range of issues related to sustainable development and innovation. The 
starting point of all research is the source-impact chain that links economic activities with 
ecological values. For more information on the research programme and its clusters of the 
Copernicus Institute, see: 
http://www.uu.nl/faculty/geosciences/en/research/institutesandgroups/researchinstitutes/coperni
cusinstitute/Pages/default.aspx.  
Most of the energy-related research in the Copernicus institute is carried out in the group 
Energy and Resources, led by prof. dr. André Faaij and prof. dr. Ernst Worrell. The research of 
this group covers a variety of topics, including energy efficiency in manufacturing industry, bio-
energy, biomaterials, carbon-capture-and-storage, and solar photovoltaic energy. Most of the 
teachers in the Energy Science programme are part of this group.  
 
1.4 Competence profile and occupational perspectives 
 
After having completed the Master’s programme, students  
 

• have knowledge on how society produces and uses energy  
• have knowledge of the consequences of energy production and energy use for people, 

the economy, the environment and future generations 
• are familiar with the most important research methods for energy system analysis and 

can apply these methods in research on energy systems. 
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• are able to design strategies to make energy systems sustainable are able to conduct 
new multidisciplinary research on energy systems at various scales (micro, regional, 
national and international) in a creative and independent way  

• are able to work in a multidisciplinary setting and communicate research results and 
conclusions to a public of specialists and non-specialists. 

• have insight in the science-society interface and are able to reflect critically upon the 
roles of science and technology in society. 

 
Career perspectives 
The sustainable development of energy systems is one of the main global challenges of this new 
century. Research institutes and both governmental and non-governmental organizations are 
active in the quest for more energy efficiency and more renewable energy sources. Many 
existing and new companies are taking up the challenge to develop new business in this area 
and there is already a large demand for energy and resources specialists, which will certainly 
increase. Job opportunities include: 

• Academic occupations: Graduates are able to find employment in the private sector 
(energy and gas companies, such as Shell, NAM, Gasunie, Vattenvall, Essent, Eneco); 
public sector (Ministry of Economic Affairs, Ministry of Environment; Tennet, Provinces, 
energy agencies); consultancy (Ecofys, DNV-Kema, Jacobs, KPMG, DHV, Arcadis) and 
NGOs (Greenpeace, WWF Stichting Natuur en Milieu). Graduates can also find positions 
at international bodies, such as the European Union, the Environment Foundation for 
Africa, the Organisation of American States and the International Energy Agency. 

• Scientific occupations: The programme prepares students for a Ph.D., ultimately leading 
to professions in scientific research. Graduates of the programme must be capable of 
writing a Ph.D. dissertation. Possible employers: Universities, ECN, RIVM, TNO and 
similar institutes in other countries. 

 
Alumni network 
The Energy Science programme likes to stay in touch with its alumni. A LinkedIn group has been 
created and is named “Energy Science Utrecht University”. Students are invited to subscribe.  
The student association NRG organises alumni events once per year. 

 
1.5 Curriculum 
 
Energy Science is a 2 year full-time Master’s programme (120 EC), consisting of 52,5 EC 
mandatory courses, 7,5 or 15 EC elective courses, 22.5 EC other elective in the System Analysis 
variant and 30 or 60 EC of research projects and practical work, depending on the variant.  
 
Two tracks exist:  

• Systems Analysis. In this track the student receives an all-round training in all aspects of 
energy systems, including technology, economics and policy. 

• Natural Science. In this track, the students get familiar with energy systems and energy 
systems analysis, but the focus is more on the scientific and technological aspects. 

 
1.6 Systems Analysis track 
 
Mandatory courses 

• Energy in the Context of Sustainability      7.5 EC 
• Energy Conversion Technologies I (thermal/chemical) (ECT-I)   7.5 EC 
• Advanced Energy Analysis (AEA)       7.5 EC 
• Energy Conversion Technologies II (physical/mechanical) (ECT-II)  7.5 EC 
• Energy Systems Modelling        7.5 EC 
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Research projects and practical work 
• Consultancy project (CP) (Year 1, period 4)     15 EC 
• Master’s thesis (Year 2)       30 EC 

 
Elective courses 
Students should select courses for a total of 37.5 EC. Rules for choosing electives are described 
in section 3.4. 
Students can choose between an internship (22.5 EC), the course Writing a scientific article 
(GEO4-2516, by invitation only), the course Advanced topics in Energy Analysis (GEO4-2517) or 
other additional elective course(s). 
 
In the course calendar 2013/2014 the courses are scheduled as follows:  
 
Bold and underlined = obligatory course 
Normal = free optional 
 
    Year 1 (intake 2013) 

Period 1  
 

(A) Energy in the 
Context of 
Sustainability, GEO4-
2514, Ramirez/Patel 

(C) Energy Conversion 
Technologies I, GEO4-
2502, Nieuwlaar 

Period 2  (D) Advanced Energy 
Analysis GEO4-2508, 
Nieuwlaar 
 

(A) Energy Conversion 
Technologies II, GEO4-
2503, van Sark 

Period 3  (B) Energy Systems 
Modelling, GEO4-
2515, van den Broek 

Optional course (7.5 EC) 

Period 4  (C) Consultancy Project ES, GEO4-2501 (15 EC), 
Junginger 
 

 
 
    Year 2 (intake 2013; i.e. year 2014/2015) 

 
 
Period 1 - 4 

Master’s thesis, GEO4-2510 (30 EC), van Sark 
 
Internship Energy Science (22.5 EC), van Sark 
and Additional optional course(s) (7.5-15 EC) 
Or: 
Additional optional course(s) (30-37.5 EC) 

 
    Year 2 (intake 2012) 

 
 
Period 1 - 4 

Internship Energy Science SA, GEO4-2509, 
(18,75-26,25 EC), van Sark 
 
Research Project SA/Master’s thesis, GEO4-2510 
(30 – 37,5 EC), van Sark 
 

 

Research project and internship in the systems analysis track 
In the last stage of the Master’s programme Energy Science, Systems Analysis track, a research 
project (master’s thesis) is conducted. An internship can be conducted as an optional course. 
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The main differences between the research project and the internship are summarized in the 
table below. 
 
 Research Project (thesis) Internship 
Main aim Learn how to do research Learn to be a professional 
Location Internal at UU, at another 

university or at a research 
institute or another 
environment with sufficient 
academic level 

External , in general not a 
research institute 

 
 
1.6.1 Master’s thesis Systems Analysis track 
 
This is a research project in which the student will learn to conduct research independently, 
whereby new methods are developed and/or accepted or existing methods are applied to a new 
problem. The research should be relevant from both a scientific point of view (it should expand 
the body of scientific knowledge) and a societal point of view (it should produce knowledge 
that can contribute to a better understanding or the solution of societal problems in the area of 
energy). Information on procedures, entrance requirements, place of research, output etc. can 
be found in the course description in this catalogue and in the course manual Master’s 
thesis/internship ES. 
 
1.6.2  Internship Systems Analysis track 

The internship is an opportunity to become acquainted with the practices one will later 
encounter in the work place. It is an applied research or consultancy project that contributes to 
solving a problem in the field of energy and materials and at the same time is relevant to policy 
and/or management.  
The internship should meet the following criteria: 

• The internship has a weight of 22.5 EC, which is equivalent to 15.75 fulltime working 
weeks (40 hours per week). 

• During the internship, you must work on one single assignment (instead of a number of 
small tasks for the host institution), which results in a report that is in principle 
supported by the host institution and the university research group responsible for the 
supervision. 

• A staff member of the Department (the responsible lecturer or “academic supervisor”) 
and a person at the host institution (the “daily supervisor”) are responsible together for 
guiding and supervising the student.  

• The final responsibility for grading is always with the supervisor at Utrecht University 
 
Information on procedures, entrance requirements, place of research, output etc. can be found 
in the course description in this catalogue and in the course manual Master’s thesis/internship 
ES. 
 
1.6.3  Combining the Master’s thesis with an internship 

The internship can be connected with the Master’s thesis. It may have added value to do more 
in-depth research on a topic that you encountered during the internship. Or an internship may 
be an opportunity to explore the practical side of a topic that you work on in a research project. 
In any case, the thesis and the internship each should have two distinct deliverables and will be 
graded seperately. 
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For further questions you can contact the coordinator of the Master’s thesis: dr. W.G.J.H.M van 
Sark, w.g.j.h.m.vansark@uu.nl (tel: 030-2537611). 
 
1.7  Natural Science Track 

 
Mandatory courses 

• Energy in the Context of Sustainability      7.5 EC 
• Energy Conversion Technologies I (thermal/chemical) (ECT-I)   7.5 EC 
• Advanced Energy Analysis (AEA)       7.5 EC 
• Energy Conversion Technologies II (physical/mechanical) (ECT-II)  7.5 EC 
• Energy Systems Modelling        7.5 EC 

 
Mandatory electives 
At least two of the following four courses: Solar Energy Physics (GEO4-2513), Adsorption, 
Kinetics and Catalysis (SK-MAKC), Synthesis of Complex Nanostructures (SK-MSYNA) or Solids 
and Surfaces (SK-MSOLS) of which the latter three are from the Science Master Curriculum. 
 
Research projects and practical work 
Natural Science Research Project       30 EC 
Master’s thesis          30 EC 
 
In the course calendar 2013/2014 the courses are scheduled as follows: 
 
Bold and underlined = obligatory course 
Italics and underlined =obligatory choice: 2 out of 4 courses 
Normal = free optional 
 
    Year 1 (intake 2013) 

Period 1  
 

(A) Energy in the 
Context of 
Sustainability, GEO4-
2514, Ramirez/Patel 

(C) Energy Conversion 
Technologies I, GEO4-
2502, Nieuwlaar 

Period 2  (D) Advanced Energy 
Analysis GEO4-2508, 
Nieuwlaar 
 

(A) Energy Conversion 
Technologies II, GEO4-
2503, van Sark 

Period 3  (B) Energy Systems 
Modelling, GEO4-
2515, van den Broek 

Optional course (7.5 EC) 
Or: 
(A) Adsorption, Kinetics 
and Catalysis,  
SK-MAKC, de Jong 
 

Period 4  Natural Science Research Project, GEO4-2518, 
(30 EC), van Sark 
Or: 
Optional course (7.5 EC) 
Per. 4: (A) Solar Energy Physics, GEO4-2513, van Sark 
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    Year 2 (intake 2013; i.e. year 2014/2015) 

 
 
Period 1 - 4 

Natural Science Research Project, GEO4-2518, 
van Sark, (30 EC) 
Per. 1: (B+C) Synthesis of Complex Nanostructures, 
SK-MSYNA, Bitter   
Per. 2: (C) Solids and surfaces, SK-MSOLS, 
Vanmaekelbergh 
Per. 3: (A) Adsorption, Kinetics and Catalysis,  
SK-MAKC, de Jong 
Per. 4: (A) Solar Energy Physics, GEO4-2513, van Sark 
Or: 
Optional course (7.5 EC) 
 
Master’s thesis, GEO4-2510 (30 EC), van Sark 

 
Year 2 (intake 2012) 

Period 1 (B+C) Synthesis of Complex Nanostructures, SK-
MSYNA, Bitter 
 
  

 
Period 1 - 4 

Per. 2: (C) Solids and surfaces, SK-MSOLS, 
Vanmaekelbergh 
Per. 3: (A) Adsorption, Kinetics and Catalysis,  
SK-MAKC, de Jong 
Per. 4: (A) Solar Energy Physics, GEO4-2513, van Sark 
 
Natural Science Research NS, GEO4-2511, 
(22,5 - 30 EC), van Sark 
 
Energy Science Research NS, GEO4-2512, (22,5 – 
30 EC), van Sark 

 
 
1.7.1 Natural Science Research Project/Master’s thesis in the Natural Science track 

Within the track Natural Science two different periods of research are obligatory. Firstly, a 
Natural Science Research Project is to be performed in the field of natural science and amounts 
to 30 EC. It is a research project in which the student will learn to conduct research 
independently in an energy-related natural science field.  
The research should be relevant from both a scientific point of view (it should expand the body 
of scientific knowledge) and a societal point of view (it should produce knowledge that can 
contribute to addressing energy-related problems in society). Many groups in the Science 
Faculty and the Faculty of Geosciences perform basic and/or applied research related to energy, 
and the variant Natural Science offers students an opportunity to take advantage of this. The 
research could also be performed at another (inter)national Science Faculty. 
 
Secondly, a topic in the field of Energy Science must be selected to complete the Master’s 
Programme with a Master’s thesis, amounting to 30 EC.  
 
Information on procedures, entrance requirements, place of research, output etc. can be found 
in the course description in this catalogue and in the course manual Master’s thesis/internship 
ES. 
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1.8  Elective courses 

 
Elective courses Systems Analysis track 
Students should select courses for a total of 37.5 EC.  
Students can choose between an internship (22.5 EC), the course Writing a scientific article 
(GEO4-2516, by invitation only), the course Advanced topics in Energy Analysis (GEO4-2517) or 
other additional elective course(s). 
 
Elective courses Natural Science track 
Students should select one free optional course of 7.5 EC.  
Furthermore, students in the Natural Science track should choose at least two of the following 
four courses: Solar Energy Physics (GEO4-2513), Adsorption, Kinetics and Catalysis (SK-MAKC), 
Synthesis or Complex Nanostructures (SK-MSYNA) or Solids and Surfaces (SK-MSOLS). 
 
The following rules should be taken into account: 
 
The elective course should always be approved in advance by the Board of Examiners. The 
procedure is described in Appendix I of this course catalogue. 
The elective course should be at Master level and should be related to the subject of energy or 
relevant for the Research Project/Master’s thesis. 
 
In the programme’s planning room has been scheduled for taking electives. However, the 
student is free to deviate from this planning, e.g. because (s)he wishes to take an interesting 
elective course taught in another period. If this causes delay in study planning, the responsibility 
is for account of the student! Students are therefore strongly advised to take their electives in 
the reserved periods and timeslots, or use a part of these timeslots for the first part of the 
research project/master’s thesis.  
 
 
1.9  Entrance requirements 
 

Some courses carry entrance requirements and/or recommended prerequisites. The table below 
show which courses in the Energy Science programme carry which requirements. 
 
Course Entry requirements/recommended prerequistes 
Energy 
conversion 
technologies I 
(GEO4-2502) 

Recommended: Knowledge of Elementary thermodynamics and 
calculus 

Energy 
conversion 
technologies II 
(GEO4-2503) 

Recommended: Knowledge of Elementary thermodynamics and 
calculus 

Advanced 
Energy analysis 
(GEO4-2508) 

Recommended: Knowledge of Energy Analysis and calculus 

Internship 
Energy Science 
(SA) (GEO4-
2509)  

- Letter of acceptance MSc Energy Science 
- At least 45 EC passed within the programme Energy Science 

including Advanced Energy Analysis (GEO4-2508) 
Recommended: Consultancy Project (GEO4-2501) 
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Master’s 
thesis/ 
Research 
Project SA 
(GEO4-2510)  

- Letter of acceptance MSc Energy Science 
- At least 45 EC passed within the programme Energy Science 

including Advanced Energy Analysis (GEO4-2508) 

Natural 
Science 
Research NS 
(GEO4-2511)  

- Letter of acceptance MSc Energy Science 
- At least 45 EC passed within the programme Energy Science 
- At least two of the following four courses: Solar Energy 

Physics (GEO4-2513) (or Device Physics (NS-NM426M)), 
Adsorption, Kinetics and Catalysis (SK-MAKC), Synthesis of 
Complex Nanostructures (SK-MSYNA) or Solids and Surfaces 
(SK-MSOLS) of which the latter three are from the Science 
Master Curriculum 

Energy Science 
Research NS 
(GEO4-2512)  

- Letter of acceptance MSc Energy Science 
- At least 45 EC passed within the programme Energy Science 

including Advanced Energy Analysis (GEO4-2508) 
- At least two of the following four courses: Solar Energy 

Physics (GEO4-2513) (or Device Physics (NS-NM426M)), 
Adsorption, Kinetics and Catalysis (SK-MAKC),  Synthesis of 
Complex Nanostructures (SK-MSYNA) or Solids and Surfaces 
(SK-MSOLS) of which the latter three are from the Science 
Master Curriculum 

Solar Energy 
Physics (GEO4-
2513) 

Recommended: Basic knowledge on solid state physics or condensed 
matter physics 

Energy in the 
Context of 
Sustainability 
(GEO4-2514) 

- Letter of acceptance MSc Energy Science 
 

Energy 
Systems 
Modelling 
(GEO4-2515) 

- Knowledge of energy analysis 
 
Recommended: Advanced Energy Analysis (GEO4-2508) 

Writing a 
scientific article 
(GEO4-2516) 

- Letter of acceptance MSc Energy Science 
- Minimum mark of 8.0 for Master’s thesis or Natural Science 

Research Project OR  
- approval from Master’s thesis or Natural Science Research 

Project’s supervisor. 
Adv. Topics in 
Energy Science  
(GEO4-2517) 

- Letter of acceptance MSc Energy Science 
- Energy in the Context of Sustainability (GEO4-2514) 
- Advanced Energy Analysis (GEO4-2508) 

 
Recommended: Energy Systems Modelling (GEO4-2515) 

Natural 
Science 
Research 
Project (GEO4-
2518) 
 

- Letter of acceptance MSc Energy Science 
- Advanced Energy Analysis (GEO4-2508) and at least 3 out of 

the following courses: Energy in the Context of Sustainability 
(GEO4-2514), Energy Conversion Technologies I (GEO4-2502), 
Energy Conversion Technologies II (GEO4-2503), Energy 
Systems Modelling (GEO4-2515) 

 
Recommended: At least two of the following four courses: Solar 
Energy Physics (GEO4-2513) (or Device Physics (NS-NM426M)), 
Adsorption, Kinetics and Catalysis (SK-MAKC),  Synthesis of Complex 
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Nanostructures (SK-MSYNA) or Solids and Surfaces (SK-MSOLS) of 
which the latter three are from the Science Master Curriculum 

Consultancy 
project (GEO4-
2519) 

- Letter of acceptance MSc Energy Science 
- knowledge of energy analysis (e.g. course Energy Analysis) 

Recommended prerequisite: 
- Advanced Energy analysis (GEO4-2508) 
- Energy Systems Modelling (GEO4-2515) 

Writing a 
competitive 
PhD proposal 
(GEO4-2003) 

• Letter of acceptance MSc Sustainable Development or MSc 
Science and Innovation Management or MSc Energy Science. 

• The student has started with the Master’s thesis.  
• Approval to enter this course by a proposed supervisor, e.g. a 

staff member holding a PhD of 
- the Innovation Studies Group (for SIM students), or 
- the Energy & Resources Group (for SUSD, track E&M students 

and Energy Science students), or  
- the Environmental Sciences Group (for SUSD, track GCE 

students), or 
- the Environmental Governance Group (for SUSD, track EG 

students), or 
- the International Development Studies Group (for SUSD, track 

ID students), 
and (if the proposal call requires this) an (associate) professor of one 
of the above-mentioned Groups who will serve as applicant.      
 

• Students are motivated to do a PhD at one of the above-
mentioned research groups. 

 
Students can enquire to participate through their supervisor or be 
invited to the course by their supervisor or the course coordinator.  
Recommended prerequisites: 

• Having finished the research proposal of the Master’s thesis.  
• Having high grades ( weighted average > 8) 

 
optional 
course 

code  Entry requirements 

Solids and 
Surfaces 

SK-MSOLS - Knowledge of basics of solid-state chemistry or 
physics (e.g. B.Sc. course: Molecules and 
Materials) 

- the B.Sc. course: Advanced Structural, Surface 
and Scattering Methods. 

- Completed an undergraduate quantum 
mechanics course 

Adsorption, 
Kinetics and 
Catalysis 

SK-MAKC none 

Synthesis of 
Complex 
Nanostructures 

SK-
MSYNA 

- Physical Chemistry 2 (SK-BFYCH) 
- Inorganic Chemistry 
- Solid Surfaces (SK-BANVA) 
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1.10 Conversion of former courses  
 
Please notice that some of the courses from the programme 2012-2013 and before have been 
replaced or renamed. 
 
The following courses from 2012-2013 and earlier are replaced or renamed as follows: 
Old course  New course 2013-2014 
Energy & Sustainable Development (GEO4-
2505)* 

Individual arrangement; contact 
programme coordinator 

Energy Economics (GEO4-2504)** Individual arrangement; contact 
programme coordinator  

Energy Modelling (GEO4-2506)** Individual arrangement; contact 
programme coordinator  

Energy & Climate Policies (GEO4-2507)* Individual arrangement; contact 
programme coordinator  

Device Physics (NS-NM426M) Solar Energy Physics (GEO4-2513) 
Consultancy Project (GEO4-2501) Consultancy Project ES (GEO4-2519) 
 
* if the student has not passed both courses he/she has to take Energy in the Context of 
Sustainability (GEO4-2514) 
** if the student has not passed both courses he/she has to take Energy Systems Modelling 
(GEO4-2515) 
 
1.11 Annotation Sustainable Entrepreneurship & Innovation, Climate 
KIC Scholar Programme and Young Leaders League 
 
 
1.11.1  Annotation Sustainable Entrepreneurship & Innovation 
 
The Master Annotation Sustainable Entrepreneurship & Innovation is a university wide Master 
track that aims to deliver world leading change agents in the area of sustainability. Students 
enrolled in the Master’s programme Energy Science can qualify themselves for the annotation 
Sustainable Entrepreneurship & Innovation next to their Master’s degree ES and will obtain an 
additional certificate. In order to qualify for the annotation, the following requirements must be 
fulfilled: 

1) having passed the examinations of two elective courses: 
- Technology Related Venturing (GEO4-2268; 7,5 EC) with an assignment regarding a 
sustainability subject. 

- Sustainable Entrepreneurship (ECMSE; 7,5 EC). 
2) having conducted a research project of ≥15 EC on the start and implementation of new 
activities in the area of sustainability within new or established organizations. Sustainability 
is defined as the fulfillment of basic human needs without undermining the capacity of the 
environment to fulfill the needs of present and future generations. 

 
The requirements for the research component are: 
• It is about newly developed or to be developed sustainable production processes, 

products, and/or services created by firms (within established and/or new start-ups);  
• These activities need to be new to the current business activities of these firms; 
• It needs to include some form of data collection about these new business activities; 
• This research component should be at least 15 EC of the master programme. 
 
In the research proposal students have to stipulate the fit of their research proposal to these 4 
requirements in a separate section. 
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If you decide to undertake the annotation, please indicate this on the form for choosing elective 
courses: 
http://www.uu.nl/faculty/geosciences/EN/studying/informationforstudents/masterprogrammas/pr
acticalmatters/documentation/Pages/Forms.aspx?refer=/EN/faculties/geowetenschappen/studyin
g/informationforstudents/masterprogrammas/practicalmatters/documentation/Pages/Forms.aspx 
 
In order to qualify for the second requirement, you should indicate the choice for the 
annotation on the Master’s thesis research proposal information form. Once you have 
completed the Master’s thesis, it will be checked whether it meets the requirements. If you have 
met all requirements for the annotation, you will be awarded an annotation certificate together 
with your Master’s degree certificate. 
 
1.11.2   Climate-KIC Scholar Programme 
 
For a small number of selected excellent students, the Climate-KIC programme of the European 
Institute of Innovation and Technology (EIT) offers a complementary Climate-KIC Scholar 
Programme.  
 
For UU master students, this programme consists of: 
o The Contextual Learning Journey, a six-week summer school held at 2 European universities 

(Zürich, London, Paris, Berlin, Wageningen/Utrecht/Delft). 
o A 30 EC mobility, e.g. internship or research preferably abroad 
o 5 SPARK lectures 
o Annotation Sustainable Entrepreneurship & Innovation. 
 
Students who complete the Climate-KIC Scholar Programme will receive an EIT certificate. It is 
not possible to receive both the EIT certificate and the annotation certificate. More information 
on the programme and the enrolment procedure is available at: http://www.climate-
kic.org/education/programmes-degrees/masters-education/.  
 
 
1.11.3  Young Leaders League 
 
Utrecht University offers the Young Leaders League to high-achievers with leadership 
potential. Young Leaders League is a selective 15 EC honours course at graduate level, to be 
taken on top of any Master's programme. This course is about leadership and innovation skills, 
about responsibility and ethics, and it is structured around major challenges of modern societies 
in a globalizing world: 

• Sustainability and Growth 
• Globalization and Identity 
• Entrepreneurship and Ethics 
• Stability and Change 

  
These multifaceted themes demand the joint efforts of experts from the sciences, social sciences 
and humanities. They require knowledge of energy, climate dynamics, food, technology, and 
health. But insight into the dynamics of societies, law and economics, languages and cultures, 
or history and philosophy are just as essential. 
The issues transcend national and cultural borders. Therefore the programme is conducted 
entirely in English and aims at a substantial participation of international students. 
  
Participants will: 

• become part of a community that serves as an inspiring learning environment and will 
provide the basis for a professional network; 
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• work in interdisciplinary teams on topics within the themes above; 
• participate in monthly seminars on various topics and aspects of leadership ranging from 

leadership styles and ethics to entrepreneurship and innovation; 
• participate in 2 Master’s classes per semester by leaders in the corporate world and 

public governance 
• receive coaching for personal development; 
• present their work at a final conference 
• enhance their international profile by taking part in a Summer School at a university 

abroad 
  
Interested in this programme? Learn more about the admission requirements? 
http://www.uu.nl/university/international-students/en/yll/Pages/default.aspx 
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2 Didactics, study management and practical matters  
 
 
2.1 Educational format 
 
Activating education 
The educational philosophy of the Master’s programme is problem-orientated, which calls for a 
proactive teaching format. Problem-orientated education takes a concrete problem as the point 
of departure for the learning process. The acquisition of knowledge and skills is related to the 
analysis and/or solution of the problem in question. “Activating education” is a form of 
teaching whereby the students themselves are largely in control of the learning process. They 
take their education into their own hands by doing individual or group assignments, taking part 
in debates or simulation games, and applying the methods they have learned. A proactive 
educational format calls for intensive back-up on the part of the instructor in the form of study 
guidelines, instructions, manuals, and feedback on the students’ performance. The students 
mainly work in small groups. 
 
Active input of instructors and students 
The objective of the Master’s programme is to offer an inspiring and high-quality environment 
for study. The goal is to work together with the student to maximise the transfer of knowledge. 
All of the instructors and support staff involved in the programme operate on the assumption 
that if the student is fully dedicated to the study, they can offer the greatest possible guarantee 
that the student will pass all of the individual courses.  
 
Required attendance  
For various parts of the study, attendance is mandatory. This applies to working groups, field 
trips, simulation games, etc. The course manual for each course stipulates exactly which 
sessions the student is required to attend. As stated in article 4.4 of the Education and 
Examination regulations, exceptions to mandatory attendance can only be made if the student 
can prove that his absence is due to reasons beyond his control (special circumstances due to 
e.g. illness or family circumstances).  
 
Report ill in time 
If you cannot attend an obligatory preliminary or other exam, lecture or working group, please 
phone the department’s secretariat prior to the meeting, and by 9.30 a.m. at the latest: 030 – 
253 2359 or 030 – 253 1625.  

As soon as you are back you have to hand in some proof of illness or other special 
circumstances (e.g. a doctor attest or a copy of the medical file) to the secretariat’s office. Only 
then you can make the exam at a different time or during the re-sit. 

Absence or illness does not relieve you of your obligation to perform to the best of your ability. 
In other words, if you have not been able to complete a paper or give a presentation, contact 
the Course Coordinator to find out if it can be rescheduled for another date.  
If the quality or quantity of your attendance has been insufficient, the Course Coordinator may 
exclude you from the remainder or part of the course. 
 
Testing 
There are multiple points during a course in which the student is tested. Thus, the final 
evaluation for a course does not depend solely on a final exam. As a rule, there are 
opportunities for feedback and improvement, depending on how the course is designed. These 
opportunities are set forth in the course manual. If during the course the student satisfies all the 
effort requirements and does not receive a satisfactory grade but does receive a final grade of 
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at least 5.00 before rounding, he or she will be given one opportunity to take a supplementary 
test. The specifics can be found in the Teaching and Examination Regulations and the course 
manuals. 
 
Plagiarism, Code of Originality 
Energy Science is a research oriented Master’s programme, which means that its students are 
taught how to perform scientific research and which demands their approach and results need 
to meet. Since science is about developing new knowledge, in all phases of the Master’s 
programme, much attention is paid to the originality of the students' achievements, for instance 
with the aid of advanced software. All scientific research, including that of a student, builds on 
the results of the work of other researchers, either in positive or in negative sense. Those other 
researchers deserve the credits for their work, in the form of a correct acknowledgement. 
In short: quoting is allowed (and even necessary), but copying other researchers' work and 
presenting it as if it were one's own, is plagiarism: a huge sin in science, and therefore students 
have to sign a Statement of Originality when they submit the Master’s thesis. Students, who 
plagiarise, run tremendous risks: in the worst case scenario they are expelled from the 
programme for a year. The Teaching and Examination Regulations of the programme lists the 
sanctions with which a student who is caught plagiarising will be confronted. 
 
 
2.2 Study planning and advice 
  
Two individuals play a key role in planning and supervising a student’s study: the programme 
coordinator (dr. Wilfried van Sark) and the student advisor, drs. Pieter Louwman1. 
 
The programme coordinator advises students on the programme they will be taking and on the 
choices that can be made within it. These choices pertain to optional courses and options for 
internships and thesis research, for instance. If you would like to receive advice first, you can 
contact the Student Advisor.  
 
The Study Advisor of the ES programme is drs. Pieter Louwman. You can turn to the Study 
Advisor for confidential meetings about everything that might hold you back from a sound 
study progress, or for mediation in possible disputes with one of your professors. You can also 
turn to him for any questions about your study planning, for instance if you wish to follow part 
of the programme abroad or when you want to engage in a side activity that might influence 
your studies. 
The Study Advisor has insight in your registration and study results and he occasionally receives 
feedback from professors. He can take initiative to invite you for a meeting, when he comes 
across something worrying or unclear. The purpose is to find out if there is a (potential) problem 
and if so, what can be done to solve it. Often you are able to resolve the matter with the Study 
Advisor, but he can also advise you to consult a student counselor, student psychologist, or 
contact the university’s Centre for Study Choice. 
When you encounter personal circumstances, such as long-term illness or extraordinary family 
affairs that might cause your studies to stagnate, it is often mandatory to consult the Study 
Advisor in order to receive special concessions. As a rule, the earlier you involve the Study 
Advisor, the more options you will have. 
 
The Study Advisor is located in the Van Unnik building, room 10.27. No appointment is 
necessary: You can see him on a drop-in basis on Mondays and Wednesdays from 13.00 till 

1 Ir. Monica Gorska is temporarily filling in for Pieter Louwman. Any questions about study advice and planning can be addressed to 
her. She has the same office and telephone number as Pieter Louwman. 
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14.30 hours for short questions. Outside these hours, or in case of more complex questions, an 
appointment is recommended. Feel free to take initiative to make such an appointment at the 
secretary’s office (room 10.20) or by phone: 030-253 1625/2359.  
 
The Study Advisor is a member of the Dutch National Society of Study Advisors and works 
according to the code of conduct of this professional society, see www.lvsa.nl for details.  
 
The Study Advisor is in regular contact with other Study Advisors of the Faculty and University, 
which makes peer feedback and cooperation possible. If the Study Advisor is not available due 
to illness or holiday and you urgently need a confidential consult, please feel free to contact any 
of the other Study Advisors of the Faculty of Geosciences. You can find their contact details via 
the website of the Studiepunt Geosciences (http://studenten.geo.uu.nl/). 
 
 
2.3  Course registration and automatic graduation 
 
2.3.1 Semesters and blocks 
 
Classes take place during two semesters, each of which can be divided into two blocks, or 
periods of 10 or 11 weeks. In Appendix III and IV you will find the start and end dates of each 
block for this academic year. 
 
2.3.2 Timeslots 
 
At Utrecht University a so-called timeslot model is used to schedule courses to fit into fixed parts 
of the week. Using this model prevents overlap in a schedule. In this way it is easy to see if two 
courses can be taken in the same period.  
 
The Utrecht University timeslot model consists of five slots (A, B, C, D, E). 
 
Timeslot A = Monday morning and Wednesday morning 
Timeslot B = Tuesday morning and Thursday afternoon 
Timeslot C = Monday afternoon and Thursday morning 
Timeslot D = Wednesday afternoon and Friday 
Timeslot E = Monday evening until Friday evening 
 
Morning = 09.00-12.45 hours, afternoon = 13.15-19.00 hours, evening = 18.00-21.45 hours. 
 
Periods and timeslots have been put into the course schedule (5.1). Changes to the course 
schedule are still possible. The final scheduling (time and lecture room) of each courses will be 
made public via studenten.geo.uu.nl > roosters.  
 
2.3.3  Course registration 
 
In order to participate in a course, you need to be registered for it: if you are not, you will not 
have access to the course and its supporting facilities such as Blackboard; neither will results be 
registered. No registration = no participation = no result. 
 
As a student, course registration is your own responsibility! You decide which (optional) 
courses you want to take in each block. Keep in mind possible entrance requirements to a 
course; students that do not adhere to entrance requirements cannot register for the course 
and/or will be removed from the course. 
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Course registration is only possible via internet, www.uu.nl/Osirisstudent and only within 
the official registration periods, which usually fall in the beginning of the previous block (for 
the dates of the Faculty of Geosciences, please see Appendix IV). You can register for no more 
than 2 courses of the Faculty of Geosciences per period (code GEO*-*). 
If you want to register for a course outside the Faculty of Geosciences, there could be different 
registration dates; at some Faculties, students register only once per semester. Students that 
register on time are generally secured of a place in the course; however, courses that have a 
limited capacity have certain placement rules. 
 
Just before the start of the block, there are 2 days for late registration, in case you want to 
switch courses. Please note: this is only possible for courses that are not full yet; participation is 
therefore not guaranteed. 
 
Each period you can register for a maximum of two courses of the Faculty of Geosciences via 
Osiris (code GEO*-*). Any student that wants to take a third course, needs permission of the 
programme. If the 3rd course is a course of one of the Master’s programmes of the department 
of Innovation, Environmental and Energy Sciences (SUSD, SIM, ES, SBI or WSM; GEO4-22**, 
GEO4-23**, GEO4-25**, GEO4-26** and GEO4-60**), you can send your request to the 
education director IEES, by way of the education coordinator, ms. drs. Erika Dijksma: 
e.b.dijksma@uu.nl.  
 
Your request needs to be handed in before the start of the regular registration period. 
After that and during late registration periods, no requests for taking a 3rd course will be dealt 
with and therefore they will always be denied. Only as an exception and based on sufficiently 
important reasons will the programme allow a student to take three courses in one period. 
 
A request for taking a 3rd course will need to address the following criteria  

- Motivation: what is the student’s motivation? 
- Circumstances: are there any special, personal circumstances? 
- Urgency: is it, at this point in time, necessary that the student takes three courses at 

once? 
- Feasibility: can the student handle taking three courses at the same time? The following 

issues will be looked at in order to check this criteria: 
o Study progress. 
o Study results so far. 
o Has the student taken three courses before and if so, were they all completed 

successfully? 
- Is the Master’s thesis or Research Project one of the three courses the student wishes to 

take? If this is the case, the request will not be granted. 
 
If the course is one of another (geo-) programme, you will usually need permission of the other 
programme. Please take into account that not all programmes will grant such a request, 
especially not during late registration periods. 
 
Students that do not adhere to the registration periods can only under very special 
circumstances be placed in a course after permission from the Board of Examiners, which can 
be reached via examencommissie.geo@uu.nl. Always give your student number when 
communicating with the Board of Examiners. The Board of Examiners (NOT the lecturer of the 
course) decides whether you have a valid reason for not registering during the registration 
periods. If the Board of Examiners decides you do not have a valid enough reason, you cannot 
attend a course and no course results will be registered. 
 
In other words: register early, as early as possible, for the courses that you want to take in the 
next block! This also applies to the obligatory courses! 
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2.3.4 Grade Point Average 
 
The final Grade Point Average (GPA) is stated on the International Diploma Supplement, and  
represents your academic performance. The final GPA is the average figure from the results  
achieved within the course’s examinations programme, weighted by course credits and  
expressed on a scale of 1 to 4 with two decimals.   
 
The calculation of the final GPA works as follows: 

-     all applicable examinations achieved as part of the examination programme of the 
Master’s degree, are converted into quality points;  

-     quality points are the applicable examination result times the number of course credits 
(EC) for the section in question; 

-     the total number of quality points achieved divided by the total number of course 
credits obtained (EC) gives the average examination result;  

- the average examination result is converted into the final GPA as shown in the table 
below: 

 
Dutch exam grades Corresponding letter grades Grade Points 

From 8.60 to 10 A+ 4 
8.00 8.59 A 4 
7.70 7.99 A- 3.7 
7.40 7.69 B+ 3.3 
7.00 7.39 B 3 
6.70 6.99 B- 2.7 
6.40 6.69 C+ 2,3 
6.00 6.39 C 2 
5.60 5.99 C- 1.7 
5.40 5.59 D+ 1.3 
4.50 5.39 D 1 

0 4.49 F 0 
 

Students who want a statement showing their GPA ranking in comparison to the Energy 
Science graduate population, may send a request to the Board of Examiners, at least 2 months 
before the graduation date. 
 
2.3.5 Automatic graduation 

When you are due to finish your programme, you will receive a message from the student 
administration about your graduation. After it has been verified that you have fulfilled all 
requirements of your programme, the Board of Examiners will be asked to judge your file. 
Please note: in order to graduate, you need to have fulfilled all requirements: all grades are 
known and registered in Osiris, you have paid all tuition fees, hard copies of any earlier 
decisions taken by the Board of Examiners have been handed in to the Studiepunt Geosciences 
(if applicable), the required number of copies of your thesis have been handed in at the IEES 
secretary’s office and you have uploaded your thesis to Igitur. Under certain conditions, it is 
possible to postpone your graduation, see article 6.1.6 of the Teaching and Examination 
Regulations 2013/2014. 

In order to actually receive your degree certificate or to pick it up at the Studiepunt, you need to 
fill out an exam-registration form. If you want to attend a graduation ceremony, strict deadlines 
regarding registration and handing in of any documents will be maintained.  
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Automatic graduation does not mean you will be de-registered automatically from the 
programme. You will need to take care of this yourself and this cannot be done until you have 
received formal confirmation of your graduation from the Board of Examiners. 

2.4 Study abroad 

Studying abroad means broadening your horizon, meeting new people, exploring different 
cultures, and expanding your field of study. If you are interested in going abroad there are 
many possibilities. You can follow courses, do an internship or conduct research. Make use of 
what the university in general, but the Faculty of Geosciences in particular, has to offer you.  

A lot to organise?!  
Don’t worry, just make sure to start planning your period abroad in time. Do you want to study 
abroad? Start via the Faculty International Office Online: www.uu.nl/geo/studyabroad. 

Answer these questions: 

• Where would you like to go to?  
• Does this university have an agreement with UU?  
• Which courses would you like to attend? 
• When would you like to go? 

Once you have found an answer to these questions, contact your Study Advisor to connect your 
period abroad to your study plan in Utrecht. 

Besides, please visit our study association EGEA (Ruppert Building). EGEA members generally 
have a lot of experience with studying abroad. They can help you out with a lot of practical 
matters (such as housing, experiences and tips & tricks).  

In October and November several orientation meetings take place organised by the International 
Office. Find out more on: www.uu.nl/geo/studyabroad. 

Practical matters 
Once you’ve decided to study abroad, you can apply through the regular procedure. Please do 
keep in mind the deadlines for application! More information about how to apply and which 
deadline to bear in mind can be found on the General International Office website: 
www.uu.nl/students/exchange (UU partners) and the Faculty International Office website: 
www.uu.nl/geo/studyabroad.  

Good to know 
- Eligible for studying abroad during their master are all students with formal permission 

from their programme coordinator. To obtain permission please use the ‘study plan for 
studying abroad’ (available via: www.uu.nl/geo/studyabroad). 

- Credits obtained at partner universities can quite often easily be transferred to your 
academic record in Utrecht: study abroad doesn’t necessarily cause delay in your 
programme!  

- If your destination is within Europe, either for courses (exchange) or an internship, you 
are eligible for an ERASMUS grant. Monthly financial support to make your study 
abroad easier than it already is. 

- If your destination is outside Europe, please have a look at www.beursopener.nl and 
find out if you are eligible for the options mentioned. 

22 

http://www.uu.nl/geo/studyabroad
http://www.uu.nl/geo/studyabroad
http://www.uu.nl/students/exchange
http://www.uu.nl/geo/studyabroad
http://www.uu.nl/geo/studyabroad
http://www.beursopener.nl/


 

- If you’re going abroad, you’d better put your OV student chip-card on hold (public 
transport card for Dutch students). By doing this, you can apply for a monthly travel 
allowance. Forms for this allowance are to be signed by the Studiepunt. 

2.5 Responsibility for the programme 
 
Board of Studies 
Within the Utrecht Graduate Division (UGD) the Master’s programme Energy Science is part of 
the Graduate School of Geosciences, to which all Master students and PhD-students of the 
Faculty of Geosciences belong. The School supervises the quality of the programme and the 
admission of its students. All Directors of Education and Directors of Research of the Faculty of 
Geosciences are members of the Graduate Board of Studies, as well as a PhD student and a 
student from one of the MSc programmes of the Faculty. Chairman is the dean of the Faculty, 
prof. dr. Ronald van Kempen; the Board’s secretary is mr. Diederik Gussekloo 
(d.gussekloo@uu.nl).  
 
Master Education Committee 
This is a joint committee of chosen students and lecturers appointed by the dean to advise on 
the Rules on Teaching and Examination and its implementation and about other matters 
concerning the study programmes. Its secretary is mrs. drs. Erika Dijksma (e.b.dijksma@uu.nl). 
  
Board of Examiners 
The Board of Examiners is responsible for the examination of students. The Board of Examiners 
will determine the examination results as soon as the student has submitted sufficient proof of 
the tests taken. This Board also decides about deviations (e.g. exemptions) in the programme 
and the approval of optional courses (see appendix I of this catalogue). Requests about 
exemptions or optional courses can be addressed to the secretary of the Board’s chamber for 
Innovation, Environmental and Energy Sciences, mrs. drs. Erika Dijksma 
(examencommissie.geo@uu.nl).  
 
Teaching Institute 
The Teaching Institute Innovation, Environmental and Energy Sciences is responsible for the 
organisation, coordination and quality assurance of the educational elements of the various 
courses offered by the department. The Director of Education, dr. Margien Bootsma, is the 
Teaching Institute’s head and is assisted by a management team, which includes the 
programme leaders of the Bachelor’s and Master’s programmes. The programme’s leader, prof. 
dr K. Blok is responsible for the management of the programme Energy Science. Daily matters 
are dealt with by the programme coordinator dr. W.G.J.J.M. van Sark. 
 
2.6 Evaluation and quality assurance 
 
The Faculty of Geosciences values the high quality of its programmes and has therefore set up a 
quality assurance system. Quality assurance provides information about the quality of individual 
courses and the programme as a whole, study climate and students’ progress and performance. 
Its most important goals are improving education and organization, and increasing the visibility 
of the quality of the programme. 
 
One part of quality assurance with which you as a student will be dealing regularly is 
evaluations. Every course is evaluated afterwards and the results of this course evaluation are 
discussed in the Education committee and the Management team of the programme. 
Evaluations provide important information for the course coordinator and lecturers to improve 
his/her course. All Geosciences students are allowed to view the evaluation results of the Faculty 
of Geosciences on Blackboard. 
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During the course, we also work on improving quality. Since 2010, course feedback groups may 
be active in each course in order to mend any problems in an early stage. For each course, such 
a group consists of 4-5 students who will be meeting the lecturer in the break and will be 
talking about the course so far. The purpose is to find out what is appreciated, what is going 
well and what practical issues can be improved. This does not concern aspects which are 
already fixed, such as the choice of literature, set up of tutorials or class times. It is all about 
fine-tuning, e.g. are the lecture slides readable, can everyone hear the lecturer, has information 
been put on Blackboard on time, etc. In the study guide of the course you can find further 
information about the course feedback group in your course. 
 
Finally, at the end of each academic year (May/June) a written year evaluation will be carried out 
among the students. The year evaluation it is not about an individual course but about issues 
that transcend the course, such as coherence/set-up of the programme, electives, workload and 
effort, level, thesis supervision, challenge, atmosphere and lecturers. 
 
The results of the year evaluation will be discussed in panel meetings with the education 
director, programme leaders and a student delegation. 
 
 
2.7 NRG, ES’s study association 
 
NRG is the study association of the Master’s Programme Energy Science. NRG was founded in 
2010 to connect students with each other, the University and energy related companies. 
Interesting lectures from professors and companies, excursions, NRG drinks and evaluation of 
the educational system are organised by them. NRG can be contacted via info@nrg-utrecht.nl or 
visit the website: www.nrg-utrecht.nl. 
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3. Course descriptions  
 
 
Course title ES - Energy Conversion Technologies I (thermal/chemical) 
Code GEO4-2502 
Programme ES 
Level M 
Status Obligatory 
Credits 7,5 EC 
Period (slot) 1 (C) 
Coordinator dr. E. Nieuwlaar 

E-mail  e.nieuwlaar@uu.nl 
Phone 030-253 7607 
Language English 
Open to other 
students  

Yes 

Entrance 
requirements 

None 

Recommended 
pre-requisites  

Knowledge of Elementary thermodynamics and calculus  

  
Objectives After completion of this course students will be able to perform 

thorough analyses of thermal and chemical energy conversion 
technologies and systems on the basis of scientific principles that 
underlie these technologies. The technologies covered are: 
1. Power cycles (steam turbines, gas turbines, Otto, Diesel, etc.) 
2. Fuel cells 
3. Electric/hybrid vehicle technologies 
4. Heat transfer (heat exchangers, heat pumps, refrigeration) 
5. Biomass production & conversion 
6. Thermochemical conversions (combustion, gasification, …) 
7. Carbon dioxide Capture & Storage 
8. Hydrogen technologies 

Content The relation between design of energy conversion systems and 
their performance is the core of this course. In order to 
investigate this relation you need to open up the “black box” of 
energy conversion systems. Instead of characterizing a system by 
inputs and outputs, as is done in many other courses, you need 
to study the scientific principles on which the system is based, 
and which lead, in the end, after having closed the black box, to 
the system-specific inputs and outputs. Applying basic principles 
will allow you to define maximum theoretical conversion 
efficiencies, and comparing these to actual efficiencies shows 
that many improvements (still) are possible. 
This course is subdivided in three parts: basics, examples of 
thermal and chemical energy conversion technologies, and one 
detailed energy conversion technology case. In the basics part 
general thermodynamic principles common to energy conversion 
technologies are treated. 
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The conversion technologies covered include 
• Refrigeration and heat pumps 
• Gas and steam turbines 
• Diesel and Otto engines 
• Fuel cells 
• Biomass production and conversions 
• Carbon capture and storage. 
• Hydrogen technologies 

A case study will be performed by the students, and these will be 
presented to other students in a mini-symposium. These case 
studies are based on recent literature. 
Note: the course Energy Conversion Technologies – II 
concentrates on physical and mechanical energy conversions. 
Together, they constitute a wide overview of energy conversion 
technologies. 

Modes of 
instruction 

Lectures, tutorials 

Assessment 2 exams and a presentation during the minisymposium 
Literature Course reader, Lecture notes 

Thermodynamics, an engineering approach, 7th Edition in SI 
Units, by Y.A. Çengel and M.A. Boles (McGraw-Hill, 2011, ISBN 
978-007-13111-3). 
Renewable Energy Resources, 2nd edition, by J. Twidell, T. Weir 
(Taylor and Francis: 2006, ISBN 978 0-419-25330-3) 
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Course title ES - Energy Conversion Technologies II 
(physical/mechanical) 

Code GEO4-2503 
Programme ES 
Level M 
Credits 7,5 EC 
Period (slot) 2 (A) 
Coordinator dr. W.G.J.H.M. van Sark  
E-mail  w.g.j.h.m.vansark@uu.nl 
Phone 030-253 7611 
Language English 
Open to other 
students  

Yes 

Entrance 
requirements 

None 

Recommended 
pre-requisites  

Knowledge of Elementary thermodynamics and calculus 

  
Objectives After completion of this course students will be able to perform 

thorough analyses of physical and mechanical energy conversion 
technologies and systems on the basis of scientific principles that 
underlie these technologies. The technologies covered are: 
1. Solar energy conversions (thermal, photovoltaics) 
2. Wind energy 
3. Hydropower 
4. Geothermal energy and Ocean Thermal Energy conversion 
5. Saline power 
6. Tidal and wave power 
7. Nuclear fission and fusion 

Content The relation between design of energy conversion systems and 
their performance is the core of this course. In order to 
investigate this relation you need to open up the “black box” of 
energy conversion systems. Instead of characterizing a system by 
inputs and outputs, as is done in many other courses, you need 
to study the scientific principles on which the system is based, 
and which lead, in the end, after having closed the black box, to 
the system-specific inputs and outputs. Applying basic principles 
will allow you to define maximum theoretical conversion 
efficiencies, and comparing these to actual efficiencies shows 
that many improvements (still) are possible. 

 
This course is subdivided in three parts: solar energy based 
energy conversion technologies, other technologies such as 
wind, nuclear, geothermal, hydropower conversion, one detailed 
energy conversion technology case.  

 
The case study will be performed by the students, and these will 
be presented to other students in a Minisymposium. These case 
studies are based on recent literature. 
Note: the course Energy Conversion Technologies – I 
concentrates on thermal and chemical energy conversions. 
Together, they constitute a wide overview of energy conversion 
technologies. 
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Modes of 
instruction 

Lectures, tutorials 

Assessment The final grade is based on one intermediate exam, one final 
exam, and the presentation on a recent paper during the 
minisymposium. 

Literature Course reader, Lecture notes 
Renewable Energy Resources, 2nd edition, by J. Twidell, T. Weir 
(Taylor and Francis: 2006, ISBN 978 0-419-25330-3) 
B. Malmfors et al., Writing and Presenting Scientific Papers. 
Nottingham: UP, 2004 (2nd edition). 
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Course title ES - Advanced Energy Analysis 
Code GEO4-2508 
Programme ES 
Level M 
Status Obligatory 
Credits 7,5 EC 
Period (slot) 2 (D) 
Coordinator Dr. E. Nieuwlaar 
E-mail  e.nieuwlaar@uu.nl 
Phone 030-253 7607 
Language English 
Open to other 
students  

Yes 

Entrance 
requirements 

None 

Recommended 
pre-requisites  

Knowledge of Energy Analysis and calculus 

Objectives After completion of this course students: 
- have insight in the most important research methods for 

energy science and are able to apply them themselves. 
- have insight in the strong and weak points of these 

research methods and understand the level of 
uncertainties in using them. 

- can apply these research methods to analyse and 
evaluate options in the field of energy science. 

Content This course covers: 
• Understanding and using the concept of technological 

learning for analyzing and prediction the development 
and performance of technologies over time 

• Process analysis by setting up energy and mass balances 
and performance calculations of complex technologies, 
using principles from Life Cycle Assessment and process 
technology. 

• Economic analyses of technologies and systems, using  
knowledge from cost engineering. 

• Proper use of energy and other statistics for comparing 
and analyzing performance of e.g. economic sectors. 

• Using Input/Output analysis as a tool to evaluate impacts 
on a national economy, e.g. impacts on GDP and 
employment generated by deploying different 
technologies 

• Using life cycle assessment  to analyse  and evaluate the 
environmental performance of energy technologies. 

• Using (simple) Multi-Criteria Analysis as a system to 
combine very different types of information to provide an 
integrated evaluation 

Modes of instruct. Lectures, computer classes 
Assessment Assignment for each research method: Peer review and grading 

by staff and students.  
Final assignment (individual) covering all methods. 

Literature Course reader 
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Course title ES - Internship Energy Science (cohort 2012 and earlier) 
Code GEO4-2509 
Programme ES 
Level M 
Status Obligatory (SA) 
Credits 18,75 or 26,25 EC 
Period (slot) - 
Coordinator dr. WG.J.H.M. van Sark 
E-mail  w.g.j.h.m.vansark@uu.nl 
Phone 030-253 7611 
Language English 
Open to other 
students  

No 

Entrance 
requirements 

- Letter of acceptance MSc Energy Science 
- At least 45 EC passed within the Master’s programme Energy 

Science including Advanced Energy Analysis (GEO4-2508) 
Recommended 
pre-requisites  

Consultancy Project (GEO4-2501) 

Objectives The main aim of the internship is to train students working in a professional 
organisation that is active in the field of energy and materials. 

Content The internship should be carried out in a professional organisation outside 
the university where you can expect career opportunities. Examples are 
private companies, consultancies, governmental institutions, NGOs etc. 
During the internship you should carry out one single project that will result 
in a report supported by the hosting organisation and the university. The 
internship project should contribute to solving a problem in the field of 
energy, climate and materials and it must be relevant for policy or 
management. The internship can be combined with the Research 
Project/Master’s thesis but each will always have two distinct deliverables 
which will be graded seperately.  
 
The student delivers two outputs: an internship report and an  oral 
presentation 

Modes of 
instruction 

Individual supervision 

Assessment Practical work (70%), report (20%) and presentation (10%) 
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Course title ES - Master’s thesis (prev: Research Project SA) 
Code GEO4-2510 
Programme ES 
Level M 
Status Obligatory (SA) 
Credits 30 EC (cohort SA-2012 and earlier may extend this to 37,5 EC) 
Period (slot) - 
Coordinator dr. WG.J.H.M. van Sark 
E-mail  w.g.j.h.m.vansark@uu.nl 
Phone 030-253 7611 
Language English 
Open to other 
students  

No 

Entrance 
requirements 

- Letter of acceptance MSc Energy Science 
- At least 45 EC passed within the Master’s programme 

Energy Science including Advanced Energy Analysis 
(GEO4-2508)  

 
Objectives The main aim of the Master’s thesis/Research Project is to train 

students in independently conducting research in the energy 
science field.  

Content The Master’s thesis is a research project in which the student will 
learn to conduct research independently in the field of energy 
and materials, whereby new methods are developed and/or 
applied or existing methods are applied to a new problem. The 
research should be relevant from both a scientific point of view 
(it should expand the body of scientific knowledge) and a societal 
point of view (it should produce knowledge that can contribute 
to a better understanding or the solution of societal problems in 
the area of energy).  
 
The student delivers two outputs: 
Thesis. The Master’s thesis is written in English. The student is 
encouraged to write the thesis in the form of a scientific article 
that is suitable for publication in a refereed journal.  
Oral presentation. The purpose is to elaborate on the project for 
a scientific audience. This can take the form of a presentation for 
the colleagues in the department or attendees at a scientific 
conference. 

Modes of 
instruction 

Individual supervision 

Assessment Report (70%), process (20%) and presentation (10%) 
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Course title ES - Natural Science Research NS (only for cohort 2012 and 
earlier) 

Code GEO4-2511 
Programme ES 
Level M 
Status Obligatory (NS) 
Credits 22,5 EC or 30 EC 
Period (slot) - 
Coordinator dr. W.G.J.H.M. van Sark 
E-mail  w.g.j.h.m.vansark@uu.nl 
Phone 030 -253 7611 
Language English 
Open to other 
students  

No 

Entrance 
requirements 

- Letter of acceptance MSc Energy Science 
- At least 45 EC passed within the programme Energy 

Science 
- At least two of the following four courses: Solar Energy 

Physics (GEO4-2513) (or Device Physics (NS-NM426M)), 
Adsorption, Kinetics and Catalysis (SK-MAKC), Synthesis 
of Complex Nanostructures (SK-MSYNA) or Solids and 
Surfaces (SK-MSOLS) of which the latter three are from 
the Science Master Curriculum 

Recommended 
pre-requisites  

None 

  
Objectives The main aim of the Natural Science Research course is to train 

students in independently conducting research in the energy 
science related natural science field.  

Content The Natural Science Research course is a research project in 
which the student will learn to conduct research independently 
in the field of energy-related natural science. The research should 
be relevant from both a scientific point of view (it should expand 
the body of scientific knowledge) and a societal point of view (it 
should produce knowledge that can contribute to addressing 
energy-related problems in society).  
The student delivers two outputs: 
Thesis. A thesis is written in English. The student is encouraged 
to write the thesis in the form of a scientific article that is suitable 
for publication in a refereed journal.  
Oral presentation. The purpose is to elaborate on the project for 
a scientific audience. This can take the form of a presentation for 
the colleagues in the department or attendees at a scientific 
conference. 

Modes of 
instruction 

Individual supervision 

Assessment Report (70%), process (20%) and presentation (10%) 
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Course title ES - Energy Science Research NS (only for cohort 2012 and 
earlier) 

Code GEO4-2512 
Programme ES 
Level M 
Status Obligatory (NS) 
Credits 22,5 EC or 30 EC 
Period (slot) - 
Coordinator dr. W.G.J.H.M. van Sark 
E-mail  w.g.j.h.m.vansark@uu.nl 
Phone 030 -253 7611 
Language English 
Open to other 
students  

No 

Entrance 
requirements 

- Letter of acceptance MSc Energy Science 
- At least 45 EC passed within the programme Energy 

Science including Advanced Energy Analysis (GEO4-2508) 
- At least two of the following four courses: Solar Energy 

Physics (GEO4-2513) (or Device Physics (NS-NM426M)), 
Adsorption, Kinetics and Catalysis (SK-MAKC),  Synthesis 
of Complex Nanostructures (SK-MSYNA) or Solids and 
Surfaces (SK-MSOLS) of which the latter three are from 
the Science Master Curriculum 

Recommended 
pre-requisites  

None 

Objectives The main aim of the energy science research is to train students 
in independently conducting research in the energy science field.  

  
Content The Energy Science Research project is the final project in which 

the student will learn to conduct research independently in the 
field of energy science, whereby new methods are developed 
and/or applied or existing methods are applied to a new 
problem. The research should be relevant from both an energy 
science point of view (it should expand the body of scientific 
knowledge) and a societal point of view (it should produce 
knowledge that can contribute to a better understanding or the 
solution of a problem).  
 
The student delivers two outputs: 
Thesis. A thesis is written in English. The student is encouraged 
to write the thesis in the form of a scientific article that is suitable 
for publication in a refereed journal.  
Oral presentation. The purpose is to elaborate on the project for 
a scientific audience. This can take the form of a presentation for 
the colleagues in the department or attendees at a scientific 
conference. 

Modes of 
instruction 

Individual supervision 

Assessment Report (70%), process (20%) and presentation (10%) 
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Course title ES - Solar Energy Physics 
Code GEO4-2513 
Programme ES 
Level M 
Status Elective; for natural science variant this course is one of the 

obligatory optional courses 
Credits 7,5 EC 
Period (slot) 4 (A) 
Coordinator Dr. W.G.J.H.M. van Sark 
E-mail  w.g.j.h.m.vansark@uu.nl 
Phone +31 30 253 7611 
Language English 
Open to other 
students  

Yes 

Entrance 
requirements 

None 

Recommended 
pre-requisites  

Basic knowledge on solid state physics or condensed matter 
physics 

  
Objectives Students will gain knowledge about solar cell physics, technology 

and applications and will thus be able to better appreciate the 
rapid developments in photovoltaic solar energy. The course 
offers insight in solar cell physics and technology by addressing 
semiconductor physics and operation of basic p-n solar cell 
devices, as well as frequently used processing methods, 
preparation and operation of wafer based and thin film solar 
cells. It also offers new developments in this field focusing on the 
application of nanotechnology.  

Content The following topics will be covered:  
1) Basic physics of semiconductors 
2) Metal-semiconductor interfaces (Schottky barriers and ohmic 

contacts)  
3) p-n junctions (including applications in devices such as solar 

cells and LEDs)  
4) Semiconductor processing (chemical and physical deposition, 

etching, oxidation, diffusion, ion implantation) 
5) Thin film solar cells, including tandem cells 
6) Selected other semiconductor materials and devices and new 

development 
7) Solar cell performance 
8) Experience solar cell research in practice by laboratory visit 

Modes of 
instruction 

Lectures and exercise classes 

Assessment Attendance required at least 75 % of all contact hours. Final 
result: 20% exercise solving task, 30% short midterm paper, 
50% final presentation. 

Literature 1) R.S. Muller and T.I. Kamins "Device electronics for integrated 
circuits", Wiley 0-471-42877-9, 3rd Edition (2002).  

2) Lecture slides 
3) Other material on topics not covered in the book will be 

provided in reader. 
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Course title ES - Energy in the Context of Sustainability 
Code GEO4-2514 
Programme ES 
Level M 
Credits 7,5 EC 
Period (slot) 1 (A) 
Coordinator Dr. C.A. Ramírez  
E-mail  c.a.ramirez@uu.nl 
Phone 030-253 7639 
Language English 
Open to other 
students  

No 

Entrance 
requirements 

Letter of acceptance MSc Energy Science 
 

Recommended 
pre-requisites  

None 

  
Objectives The course aims to provide insights into the central role that 

energy plays in the sustainability debate. The course will address 
the key challenges of energy use as well as the policies that have 
been developed to address them.   
 
Upon completion of the course, the participants will be able to:  

• Describe the main trends in energy supply and energy  
• Understand the mechanisms underlying climate change 
• Understand the main policy responses to climate change 
• Understand the influence of anthropogenic and natural 

emissions in the climate system as well as identify the 
main uncertainties and knowledge gaps 

• Understand the impacts of energy use in the environment 
(e.g., air emissions, water acidification, toxicity )  

• Specify the requirements of energy systems from a 
sustainability point of view (e.g, environment, reliability, 
security, accessibility) at different scales (local, national, 
regional and global) 

• Understand the role of policies aimed at improving 
energy efficiency, stimulating the application of 
renewable energy, and reducing greenhouse gas 
emissions 

• Explain the main mechanism underlying policy 
instruments and identify their main strengths and 
weaknesses  

• Evaluate the effectiveness of energy and climate policies 
in quantitative terms 

Content Energy is a strategic commodity, which is fundamental to all 
(economic) activities. The cost, availability and the clean and 
efficient utilization of energy are increasingly strong focal points 
in the strategies and policies of governments world-wide. 
Therefore, it is essential for energy experts to have a good 
overview of the energy trends, the consequences of energy use 
and the effectiveness of policies to optimize energy systems.  In 
fact, energy is and will remain a major challenge both for 
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developing and developed countries for the following reasons:   
• Lack of access to diverse and affordable energy services 

means that the basic needs of millions of people are not 
being met; 

• Energy services are needed to create jobs, develop 
industries, enhance value added activities and support 
income-earnings activities; 

• The environmental effects of energy use can occur at 
many levels, from local to global and include 
consequences such as desertification, acidification, air 
pollution and climate change. 

 
The course will offer a strong combination of the latest energy 
developments, detailed insights into the main challenges of 
energy use and the key principles of policy formulation.  The 
course uses a combination of lectures, tutorials and seminars to 
provide students with balanced and integrated knowledge that 
will allow them to develop critical understanding of the aspects 
involved on promoting sustainable production and use of energy. 
 
The course covers the following topics: 

• Trends in energy production and use  
• Physics of climate change 
• Policy responses to climate change 
• Environmental impacts of energy use 
• Policy responses to air pollution 
• Energy access and security 
• Trends potentials and bottlenecks of renewable energy 

and energy efficiency 
• Renewable and energy efficiency policies 
• Sustainability paradigms 

Modes of 
instruction 

Lectures, tutorials, seminars 

Assessment exam, assignment, seminar work 
Literature Course reader, Lecture notes 
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Course title ES - Energy Systems Modelling 
Code GEO4-2515 
Programme ES 
Level M 
Status Obligatory 
Credits 7,5 EC 
Period (slot) 3 (B) 
Coordinator Dr. ir. M.A. van den Broek, Dr. J.P. van der Sluijs 
E-mail  m.a.vandenbroek@uu.nl; J.P.vandersluijs@uu.nl 
Phone 030-253 2216, 030-253 7631 
Language English 
Open to other 
students  

Yes 

Entrance 
requirements 

Knowledge of Energy Analysis 

Recommended 
pre-requisites  

Advanced Energy Analysis (GEO4-2508) 

  
Objectives After completion of this course students are able to: 

• explain the context in which energy system models are used 
and for what purposes. 

• explain the basic energy and economic principles and methods 
underlying the state of the art energy system models. 

• interpret the results of their own energy system models built 
with basic modelling techniques. 

• evaluate scientific articles and reports based on energy system 
model results considering the strengths and weaknesses of the 
models.  

• understand the uncertainties related to using energy system 
models. 

• apply tools to assess uncertainties in energy system models. 
Content This course covers: 

• The uses of energy system models by among others energy 
and climate policy makers, energy companies, grid operators.  

• Distinction between different type of modelling approaches 
ranging from macro-economic to technology oriented 
approach, simulation to optimisation, static to dynamic.  

• The way processes in the energy system are modelled in 
different types of models. These concern short and long term 
dynamic processes related to energy supply, energy demand, 
population growth, economic growth, economic structural 
change, resource depletion, substitution, innovation, 
intermittent renewable electricity generation, and learning.  

• Uncertainty in energy system modelling 
• Techniques of Computable general equilibrium, System 

Dynamics, Linear programming, power system modelling, 
Monte Carlo analysis, sensitivity analysis, and scenario 
analysis.  

Modes of 
instruction 

The focus of instruction mode will be on computer assignments 
in which students will work with and create simple energy 
system models and tools. The basic principles underlying the 
models and their uses, strengths and weaknesses will be 
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provided in accompanying lectures.  
Assessment Assignments for five energy modelling assignments: Peer review 

and grading by staff and students. Final exam.  
Literature Selection of articles and sections from reports. Lecture slides 
 
 
  

38 



 

Course title ES – Writing a Scientific Article 
Code GEO4-2516 
Programme ES 
Level M  
Status Optional  
Credits 7,5 EC  
Period (slot) flexible, after completion of the Master’s Thesis  
Coordinator Dr. W. G.J.H.M. van Sark  
Supervisor your Master’s thesis supervisor 
E-mail  w.g.j.h.m.vansark@uu.nl 
Phone 030 253 7611 
Language English 
Open to other 
students  

No 

Entrance 
requirements 

- Letter of acceptance MSc Energy Science, and 
- At least 90 EC passed within the programme, including your 

Master’s thesis, and 
- - Approval to enter this course by your Master’s thesis 

supervisor before you finish the Master’s thesis. 
  
Objectives After completion of this course the student is able to:  

• control the process of writing and publishing a scientific 
article;  

• select an international journal and adapt his/her writing to the 
requirements set by the journal;  

• apply general conventions about writing in scientific journals 
into his/her article;  

• review articles of others critically, and  
• write a publishable article. 

Content During this course you will work towards a draft article, ready to 
be submitted to an international peer reviewed journal. You will 
write the article about the results of your Master’s thesis 
research. During the course you will be guided through a series 
of steps, demonstrating the process of publishing scientific work. 

Modes of 
instruction 

Individual supervision.  
Your thesis supervisor will be your coach you through the steps, 
using the Course Instruction Manual, which describes the various 
steps to be set. Your thesis supervisor will also be a co-author. 

Assessment During the course you will produce 3 documents, all to be part 
of the assessment:  
• Your journal selection & writing plan (20%);  
• Your final draft article (70%)  
Reflection on the process of preparation and writing (10%) 

Literature Course Instruction Manual  
Malmfors, B. , Gransworthy, P. & Grossman, M., Writing and 
Presenting Scientific Papers. Nottingham: Nottingham University 
Press, 2004 (2nd edition). 
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Course title ES - Advanced Topics in Energy Science 
Code GEO4-2517 
Programme ES 
Level M 
Status Elective 
Credits 7,5 EC 
Period (slot) - 
Coordinator Dr. W.G.J.H.M. van Sark, Prof.dr. K. Blok 
E-mail  w.g.j.h.m.vansark@uu.nl; k.blok@uu.nl 
Phone 030 253 7611 
Language English 
Open to other 
students  

No 

Entrance 
requirements 

- Letter of acceptance MSc Energy Science 
- Energy in the Context of Sustainability (GEO4-2514) 
- Advanced Energy Analysis (GEO4-2508) 

Recommended 
pre-requisites  

Energy Systems Modelling (GEO4-2515) 

  
Objectives The aim of this course is to give the student the opportunity to 

deepen his/her knowledge on topics in Energy Science that are 
not included in the regular curriculum. 

Content The content will be determined on a case-by-case basis between 
the students and a tutor.  
The content, the literature and the way of assessment need prior 
approval by one of the co-ordinators of this course. 

Modes of 
instruction 

Vis-a-vis tutoring 

Assessment The mode of assessment is determined on a case-by-case basis 
Literature Depends on content 
 
  

40 



 

Course title ES - Natural Science Research Project (cohort 2013 
onwards) 

Code GEO4-2518 
Programme ES 
Level M 
Status Obligatory (NS) 
Credits 30 EC 
Period (slot) You can start in period 4 of year 1. 
Coordinator dr. W.G.J.H.M. van Sark 
E-mail  w.g.j.h.m.vansark@uu.nl 
Phone 030 -253 7611 
Language English 
Open to other 
students  

No 

Entrance 
requirements 

- Letter of acceptance MSc Energy Science 
- Advanced Energy Analysis (GEO4-2508) and at least 3 

out of the following courses: Energy in the Context of 
Sustainability (GEO4-2514), Energy Conversion 
Technologies I (GEO4-2502), Energy Conversion 
Technologies II (GEO4-2503), Energy Systems Modelling 
(GEO4-2515) 

Recommended 
pre-requisites  

At least two of the following four courses: Solar Energy Physics 
(GEO4-2513) (or Device Physics (NS-NM426M)), Adsorption, 
Kinetics and Catalysis (SK-MAKC),  Synthesis of Complex 
Nanostructures (SK-MSYNA) or Solids and Surfaces (SK-MSOLS) 
of which the latter three are from the Science Master Curriculum 

Remarks This course is for students that started the MSc in Energy 
Science, track NS in 2013-14. Students in the NS track that 
started before 2013-14 should do the course GEO4-2511. 

  
Objectives The main aim of the Natural Science Research course is to train 

students in independently conducting research in the energy 
science related natural science field.  

Content The Natural Science Research course is a research project in 
which the student will learn to conduct research independently 
in the field of energy-related natural science. The research should 
be relevant from both a scientific point of view (it should expand 
the body of scientific knowledge) and a societal point of view (it 
should produce knowledge that can contribute to addressing 
energy-related problems in society).  
The student delivers two outputs: 
Thesis. A thesis is written in English. The student is encouraged 
to write the thesis in the form of a scientific article that is suitable 
for publication in a refereed journal.  
Oral presentation. The purpose is to elaborate on the project for 
a scientific audience. This can take the form of a presentation for 
the colleagues in the department or attendees at a scientific 
conference. 

Modes of 
instruction 

Individual supervision 

Assessment Report (70%), process (20%) and presentation (10%) 
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Course title ES - Consultancy project ES 
Code GEO4-2519 
Programme ES 
Level M 
Status Obligatory 
Credits 15 EC 
Period (slot) 4 (C) 
Coordinator dr. H.M. Junginger 
E-mail  h.m.junginger@uu.nl 
Phone 030-253 7613 
Language English 
Open to other 
students  

No 

Entrance 
requirements 

- Letter of acceptance MSc Energy Science 
- knowledge of energy analysis (e.g. course Energy 

Analysis) 
Recommended 
pre-requisites  

- Advanced Energy Analysis (GEO4-2508) 
- Energy Systems Modelling (GEO4-2515) 

Objectives The main objective of this course is acquiring skills to be able to 
carry out research works independently and apply them to a 
project case within the consultancy project. After the completion 
of the course, the student:  

• is able to carry out research independently 
• has learned to rapidly familiarize himself with a new 

research topic  
• is able to present academic research both orally and in a 

written report 
• possesses project management skills 
• has learned to work in a team 

Content The consultancy project is training for doing research on energy 
and material systems. You will acquire the proper skills to carry 
out a research project independently. This course is the link 
between the cursory education of the first year of the Energy 
Science master and the research project in the second year of the 
master.  

 
The course consists of two parts: a general methodological part 
and a case study.  
 
In the first part, students gain knowledge on project 
management and research skills in general, including:  

• project management (general theory and overview of 
approaches)  

• working in a team (including Belbin team roles, meeting 
skills, conflict management and a game to test your 
abilities to work together as a team) 

• defining a research question, making a research plan 
(incl. time schedule) 

• choosing the right research methods and the level of 
detail needed 

• finding (and evaluating) data in scientific and grey 
literature 
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• generating own research data e.g. setting up interviews,  
• presenting your work in public  
• writing a scientific and consultancy reports.  

 
For the second part, students will work on a real consultancy 
assignment. In the consultancy project the students will work in 
groups of approximately 5-6 students to solve a concrete 
problem on energy and/or material use. The projects are carried 
out for real clients. Examples of past assignments are making an 
energy plan for drugstore chain Kruidvat, or investigating the use 
of renewable energy and energy efficiency improvement options 
throughout the entire coffee supply chain of Sara Lee. In a typical 
assignment, groups will carry out a technical and financial 
assessment, may investigate the possibilities for renewable 
energy production, energy saving potentials and other means to 
reduce GHG emissions, use materials more efficiently etc. In 
other words, the students will apply skills mainly acquired during 
the AEA course, but also other courses of the first year. 
  
The course will be given partly jointly with the course consultancy 
project of the Master Energy Science. 
 
It is crucial that students subscribe in time for the course (i.e. in 
February) so that sufficient projects can be prepared. The annual 
projects will be made available two weeks before the start of the 
course, so that students can indicate a preference. 
 
Note that while only one or two time slots will be allocated for 
this course (for group meetings, lectures, presentations, etc.), the 
total course volume is 15,00 EC, so students will have to spend 
significantly more time outside the slot hours to meet the course 
requirements. Also, attendance of the kick-off meeting, the final 
presentations and some of the lectures is mandatory.  

Modes of 
instruction 

Lectures, group work.  

Assessment • Assignments and/or papers in the methodological part. 
• Research plan for the case study  
• Interim and final report (including a grade for the 

individual contribution of the team members)  
• An interim and a final presentation. 

Literature Course reader (digitally available on Blackboard) 
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Course title Writing a competitive PhD proposal  
Code GEO4-2003 
Programme SIM/SD/ES 
Level M  
Status Optional 
Credits 7,5 EC 
Period (slot) Flexible, depending on the deadline for the proposal 
Coordinator Dr. F.J. van Rijnsoever 
E-mail  f.j.vanrijnsoever@uu.nl 
Phone 030 253 7484 
Language English 
Open to other 
students  

No 

Entrance 
requirements 

• Letter of acceptance MSc Sustainable Development or 
MSc Science and Innovation Management or MSc Energy 
Science. 

• The student has started with the Master’s thesis.  
• Approval to enter this course by a proposed supervisor, 

e.g. a staff member holding a PhD of 
- the Innovation Studies Group (for SIM students and), or 
- the Energy & Resources Group (for SUSD, track E&M 

students and Energy Science students), or 
- the Environmental Sciences Group (for SUSD, track GCE 

students), or 
- the Environmental Governance Group (for SUSD, track 

EG students), or 
- the International Development Studies Group (for SUSD, 

track ID students), 
and (if the proposal call requires) an (associate) professor of one 
of the above-mentioned Groups who will serve as applicant.      
 

• Students are motivated to do a PhD at one of the above-
mentioned research groups. 

Recommended 
pre-requisites  

Having finished the research proposal of the Master’s Thesis.  
Having high grades ( weighted average > 8) 

Remarks It is not possible to register for this course via Osiris.   
  
Objectives After completion of this course the student: 

• knows how the process of writing a scientific research 
proposal for a PhD trajectory works. 

• knows how the process of applying for a PhD position 
works. 

• knows how to position his/her Master’s thesis research in 
a broader perspective for a period of three to four years. 

• is familiar with various specific calls for PhD proposals. 
• has written a research proposal for a PhD trajectory, 

which will be submitted in response to a relevant call for 
proposals.  

Content This course is intended for very talented students, who would 
like to follow a PhD trajectory in the Innovation Studies Group, 
the Environmental Sciences Group, the Environmental 
Governance Group or the International Development Studies 
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Group. Following the trend of integrating PhD trajectories in 
graduate schools, funding organizations (for example NWO) 
frequently set out competitive calls for proposals for PhD 
trajectories for students (e.g. MAGW Talent, Mozaiek). In this 
course students are asked to write and submit a proposal in 
response to these calls. The starting date of the course depends 
on the deadline for the proposal. Supervisors will actively scout 
talented students for this course, but students themselves can 
also show initiative by attending supervisors to calls or expressing 
interest.     

The proposal will be submitted and depending on the outcome, 
the student might start as a PhD student in one of the research 
groups mentioned above.  

The exact content and structure of the proposal depends on the 
call for proposals.  

Modes of 
instruction 

Individual supervision. Your supervisor will coach you through 
the steps, in collaboration with the intended promotor of the 
PhD-trajectory. The course coordinator needs to be notified of 
the proposal in order to obtain a grade.  

Assessment Quality of the proposal (100%) 
Literature - 
Academic skills Writing a competitive scientific research proposal.  
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Title SIM-Technology Related Venturing 
Code GEO4-2268 
Program SIM/SBI/ES/SUSD 
Level M 
Status SIM/SBI: Compulsory; ES/SUSD: elective 

Required for the university wide Annotation ‘Sustainable 
Entrepreneurship & Innovation’. 

Credits 7,5 EC 
Period (slot) 1 (C) 
Coordinator Dr. J. Faber 
E-mail  J.Faber1@uu.nl 
Phone 030-2536792/1625 
Language English 
Open to other 
students 

Yes 

Entrance 
requirements 

None 

Recommended 
prerequisites 

Organisations Theory (GEO2-2218), Management of Innovation 
Processes (GEO3-2221). 

  
Objectives The objectives of this course are to make students aware of the 

opportunities and threats of developing innovations within established 
and entrepreneurial companies, to make them acquainted with 
theoretical concepts and models relevant for these subjects and to train 
their academic skills necessary for recognizing, analysing and managing 
innovation problems that emerge in practice from a theoretical 
perspective. 
 
After completion of the course, the student: 
- has advanced knowledge and understanding of the dynamics and 

challenges of Science and Innovation in the context of both 
organizations and society at large,  

- has insight into the complex interactions between science, innovative 
technology and society and is able to reflect critically upon the roles 
of science and technology in society;  

- is able to communicate conclusions, as well as the knowledge, 
reasons and considerations underlying these conclusions, to an 
audience of specialists and non-specialists. 

Content Technology related venturing comprises activities of organizational 
entities (within established firms or as new enterprises), which are 
focused on developing and launching new, better and/or cheaper 
products, services or processes based on new technological insights into 
and knowledge of emerging technologies like biotechnology, clean 
technology (including sustainable energy and transportation 
technologies) and information technology. Ventures engaged in 
innovation will, however, face many problems arising in practice, which 
they have to deal with: lacking resources and complementary assets; 
lacking dynamic capabilities; the prevailing appropriation regime; the 
emergence of a dominant design and standardization; assessment of 
user needs and customer value; and competition. In this course, these 
problems are studied in further details with respect to their causes, 
possible solutions and management. Additionally, empirical cases from 
technological fields like biotechnology, clean technology and information 

46 



 

technology will be analysed in order to provide students with the 
academic skills to apply theoretical knowledge for the solution of 
innovation problems encountered in practice by established as well as 
entrepreneurial firms. 

Modes of 
instruction 

Lectures and Tutorials 

Assessment See course outline 
Literature Reader and list of scientific articles 
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Course title SUSD-Environmental & Materials Policy  
Code GEO4-2311 
Programme SD 
Level M 
Status Obligatory SD, track E&M 
Credits 7,5 EC 
Period (slot) 4 (A) 
Coordinator dr. R. Harmsen 
E-mail  r.harmsen@uu.nl 
Phone 030 253 4419 
Language English 
Open to other 
students  

Yes, only SIM, ES and MSc Earth Sciences with M-profile Earth & 
Sustainability 

Entrance 
requirements 

Letter of acceptance MSc Sustainable Development or MSc 
Science and Innovation Management or MSc Energy Science or 
MSc Earth Sciences (M-profile Earth & Sustainability) 

  
Objectives After completion of this course, the student is able to: 

• apply and synthesise theoretical models on the dynamics 
of energy transition processes 

• analyse and evaluate current policy practices related to 
the transformation of the energy system 

• analyse barriers & drivers for innovative and sustainable 
energy technology deployment 

• analyse and evaluate current energy & climate policy 
targets & instruments 

• design and underpin a monitoring plan for new policy 
instruments 

Content In this course we make a distinction between two policy 
perspectives on the energy system. Both perspectives share the 
underlying notion that the energy system needs to change in 
order to become sustainable. The first perspective focuses on the 
precise dynamics of these change processes. This involves insight 
in sustainable energy innovation processes and factors that 
influence the transformation of the energy system. We label this 
view as the “Energy Transition Perspective”. The second 
perspective is concerned with the impact of the energy system 
on issues like climate change, energy security, employment and 
local air quality, and aims to design policy instruments that push 
or pull the energy system in the desired direction. Both views are 
strongly related and should be well aligned for optimal policy 
outcomes, however in reality they are quite far apart. The 
challenge for policy makers is to develop consistent and well 
aligned policy instruments that contribute to meeting targets, 
ambitions and agreements embedded in the policies. The 
challenge for firms and entrepreneurs in the energy system is to 
develop smart strategies in response to these policies. 

Modes of 
instruction 

Lectures, tutorials, project work 

Assessment Group paper, presentation 
Literature Journal articles and book chapters 
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Title SUSD-Environmental Ethics & Sustainable Development 
Code GEO4-2323 
Programme SD / SIM / WSM / ES 
Level M 
Status Optional 
Credits 7,5 EC 
Period (slot) 1 (A) 
Coordinator Dr. F. van den Berg 
E-mail  f.vandenberg2@uu.nl 
Phone 030-253 5898 
Language English 
Open to other 
students  

Yes 

Entrance 
requirements 

None 

  
Objectives After completion of the course, the student is able to: 

- describe the philosophical dimensions of sustainable 
development. 

- perform an in-depth analysis of the concepts ‘sustainability’ and 
‘development’. 

- give an overview of contemporary environmental ethics. 
- perform an integral and critical assessment of moral stances on 

environmental problems and sustainable development. 
- write an article for a general audience on environmental issues, 

using philosophical tools & knowledge 
Content The present-day political and economic systems are not sustainable and 

we are heading for global environmental disasters (ecocide). The notions 
‘sustainability’, ‘development’ and ‘sustainable development’ have 
gradually entered political and social debates, and scientific and 
philosophical investigations. It is rooted in concern about environmental 
degradation of our planet. Philosophical reflection about sustainable 
development and the human-nature relationship starts with clarifying 
key concepts of environmental science. Sustainable development should 
at least encompass three dimensions: (1) the environment (conservation 
and preservation), (2) economy (growth vs. steady state), and (3) the 
social structure (equity, welfare). These dimensions form the pillars of 
sustainable development and will be studied from a philosophical 
viewpoint in Blewitt’s book Understanding Sustainable Development.  

This course aims at providing philosophical reflection on sustainable 
development-related issues as part of environmental philosophy. We 
start with reflection on three kinds of relationships from the perspective 
of sustainability: humans-humans, humans-animals, and humans-
nature. During the course key concepts and methods of environmental 
philosophy are dealt with. We will explore concepts such as biodiversity 
and vulnerability, demographic transition and inter- and 
intragenerational (environmental) justice.  

The emphasis of the course is normative deliberation on the 
environmental crises and sustainable development. What insights can 
science and environmental philosophy give to sustain life, future 
generations and a healthy ecosystem of planet Earth? 

49 

mailto:f.vandenberg2@uu.nl


 

Modes of 
instruction 

Lectures and seminars 

Assessment 5 columns (700-1000 words), 5 newspaper comments (200-300 words), 
1 presentation (15 minutes), 1 paper (2500-3000 words) 

Literature - Blewitt, John, Understanding Sustainable Development 
- Curry, Patrick, Ecological Ethics, Polity, 2011  
Recommended reading: 
- Berg, Floris van den, Philosophy for a Better World. 
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Title SUSD-Fossil resources: past, present and future 
Code GEO4-2325 
Programme SD  
Level M 
Status Obligatory track E&M 
Credits 7,5 EC 
Period (slot) 3 (C) 
Coordinator Dr. H. de Bresser (AW) 
E-mail  J.H.P.deBresser@uu.nl 
Phone 030 253 4973 
Language English 
Open to other 
students  

Yes, but only for MSc Energy Science and MSc Earth Sciences 

Entrance 
requirements 

Letter of acceptance MSc Sustainable Development or MSc Earth 
Sciences or MSc Energy Science 

  
Objectives After completion of the course, the student:  

- has obtained an in-depth understanding of the various concepts 
and techniques applied to predict the distribution of 
hydrocarbons in the subsurface; 

- is capable of evaluating the present-day status of hydrocarbon 
exploration and exploitation with an eye on future 
developments; 

- has developed practical skills to interpret hydrocarbon plays; 
- shows a professional and critical attitude towards environmental 

and/or social impacts of fossil resources and is able to formulate 
this opinion in an academic report. 

Content Part 1 Past: 
- Studying the subsurface: Looking through time and space  
- Geological parameters of petroleum systems (trap, charge, reservoir) 
 
Part 2 Present: 
- Current exploration and exploitation of hydrocarbons 
- Environmental impacts and solutions (incl. 
technological  developments and health, safety and environmental 
management) 
- Using empty reservoirs for storage of CO2 (CCS; chances and risks) 
 
Part 3 Future: 
- Expected future supply and demand scenarios 
- Unconventionals: coal bed methane, tight gas and shale gas 
- Alternatives: geothermal energy 

Modes of 
instruction 

Lectures, seminars, assignments  

Assessment Written exam, assignments and essay. Weighing will be outlined in the 
study guide. 

Literature Key papers to be announced in class 
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Title SUSD-Climate Systems and Adaptation 
Code GEO4-2327 
Programme SD  
Level M 
Status Obligatory tracks E&M and GCE 
Credits 7,5 EC 
Period (slot) 4 (D) 
Coordinator Prof. dr. H. Middelkoop 
E-mail  h.middelkoop@uu.nl 
Phone 030 2534050 
Language English 
Open to other 
students  

Yes; only Earth Sciences, Energy Science, SIM and (on request) Science 
Communication 

Entrance 
requirements 

Letter of acceptance MSc Sustainable Development or MSc Earth 
Sciences or MSc Science and Innovation Management or MSc Energy 
Science (MSc Science Communication on request) 

  
Objectives Effective adaptation to climate change requires an in depth knowledge 

of the climate system itself as well as its detrimental effects on our living 
environment. This course thus focuses on climate adaptation strategies, 
but only after a treatment of the various components of the climate 
system, important feedbacks and impacts. After completion of the 
course the student: 
• has knowledge and understanding of the climate system, climate 

forcings and important feedback mechanisms, over a range of time 
scales from glacial cycles to the past century; 

• has knowledge and understanding of the mechanisms and drivers of 
the future climate, the role of humans and climate scenarios for 
impacts studies; 

• understands why and how climate has impact on the functioning of 
rivers, coasts and urban environments; 

• knows main principles of prevention, mitigation and adaptation 
strategies;  

• understands currently available options for adaptation and can apply 
these to fluvial, coastal and urban environments. 

Content Understanding the climate system (4 weeks) 
• Components of the climate system 
• Climate forcings over different time scales 
• Future climate climate and climate scenario’s 
• Feedbacks: soil wetness 
• Feedbacks: atmospheric moisture 
• Acceleration of the hydrological cycle 
• Feedbacks: carbon. 
• Mitigation options 
 
Climate impacts (2 weeks) 
• Rivers 
• Coastal zone, including the coastal lowlands 
• Urban environment. 
 
Adaptation Strategies (2 weeks) 
• Room for rivers 
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• Adaptive coastal management 
• Climate robust cities 
• Policy options and perspectives 

Modes of 
instruction 

• Lectures 
• Practicals (scenarios, perspectives game) 
• Presentations 
• Short paper writing 

Assessment Lectures and practicals are mandatory. Grading based on hand-in 
practical assignments, presentations and short paper 

Literature Lecture handouts plus papers, distributed through blackboard system. 
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Course title Solids and Surfaces 
Code SK-MSOLS 
Programme Chemistry 
Level M 
Status Optional for NS track 
Credits 7,5 EC 
Period (slot) 2 (C) 
Coordinator Prof. Dr. D. Vanmaekelbergh 
E-mail  d.a.m.vanmaekelbergh@uu.nl 
Phone 030-253 2218 
Language English 
Open to other 
students  

Yes  

Entrance 
requirements 

- Knowledge of basics of solid-state chemistry or physics 
(e.g. B.Sc. course: Molecules and Materials) 

- the B.Sc. course: Advanced Structural, Surface and 
Scattering Methods. 

- Completed an undergraduate quantum mechanics course 
  
Objectives On completion of the course the student is able to: 

- understand simple models that describe electrons in solids and 
at interfaces; 
- use the models to explain physical properties of solids, e.g. 
optical, electrical and opto electrical effects; 
- relate the physical properties to device applications; 
- read the current literature 

Content Delocalized electrons in solids play an essential role in many 
important fields of application, e.g. microelectronics (integrated 
circuits, memories), opto-electronics (lasers, solar cells), interfacial 
chemistry (catalysis, electrochemistry) and advanced 
measurement techniques (scanning tunnelling microscopy (STM) 
and spectroscopy). In this course three main themes will be 
considered: 
the theory of electrons in solids and at interfaces (the 
Sommerfeld model for free electrons, the nearly 
- free electron and tight-binding approximations, surface states); 
- the theory of exchange of electrons between a solid and 
another phase, e.g. vacuum (thermionic and field emission, 
photo-emission), or another solid (in a Schottky diode or a p-n 
junction); 
- applications such as lasers, light-emitting diodes, solar cells, 
STM and photocathodes. 

Modes of 
instruction 

Lectures, tutorials and oral presentation 

Assessment Written examination 
Literature Introduction to Solid State Physics, Charles Kittel. There is a 

reader for the Surfaces part  
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Course title Adsorption, Kinetics and Catalysis 
Code SK-MAKC 
Programme Chemistry  
Level M 
Status optional for NS track 
Credits 7,5 EC 
Period (slot) 3 (A) 
Coordinator prof. Dr. K.P. de Jong 
E-mail  k.p.dejong@uu.nl 
Phone 030-253 6762 
Language English 
Open to other 
students  

Yes 

Entrance 
requirements 

None 

Recommended 
pre-requisites  

None 

  
Objectives After completion of the course, the student has:  

• in depth knowledge of several types of catalytic reactions with 
their respective mechanism and applications; 
• in-depth knowledge and use of kinetics of catalytic reactions –
their mathematical description and physical basis; 
• basic understanding on effects of diffusion on catalytic 
reactions; 
•in depth knowledge and insight in physisorption as basis for 
catalyst characterization  

Content This course prepares for research in the field of catalysis, 
nanostructured materials and gas adsorption. Fundamentally 
different mechanisms of catalytic reactions on surfaces (acid- 
base, metals and oxides) are introduced and linked to related 
industrial processes. The first step of all catalytic reactions on 
surfaces involves adsorption. For that reason we discuss both 
physisorption and chemisorption, the former also for the study of 
surface area and texture of porous solids. An introduction into 
kinetics is based on Langmuir-Hinshelwood descriptions as well 
as collision theory and transition state theory. The impact of 
diffusion on the rate of catalytic reactions is presented. The 
students are invited to attend the national course “Catalytic 
Surface Science” organized by NIOK, The Netherlands Institute 
for Catalysis Research (not obligatory).  

Modes of 
instruction 

Lectures, exercises, self-study, literature study 

Assessment Written exam 
Literature I. Chorkendorff, J. W. Niemantsverdriet, “Concepts of Modern 

Catalysis and Kinetics. Second, Revised and Enlarged Edition”, 
Wiley-VCH ; lecture notes. 
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Title Synthesis of Complex Nanostructures 
Code SK-MSYNA 
Programme ES 
Level M 
Status Elective 
Credits 7,5 EC 
Period (slot) 1 (B) 
Coordinator Dr. P.E. de Jongh 
E-mail  P.M.deJongh@uu.nll 
Telephone 030 253 6345 
Language English 
Open to other 
students  

Yes 

Entrance 
requirements 

Physical Chemistry 2 (SK-BFYCH), Inorganic Chemistry and Solid 
Surfaces (SK-BANVA) 

Recommended 
pre-requisites 

None 

  
Objectives Development of fundamental insight into the synthesis of 

inorganic nanomaterials with the focus on catalysts and related 
systems. 

Content Heterogeneous catalysts and related materials play a crucial role 
in today’s society. In general, these materials are synthesized 
from different precursors and via different routes. In this course 
the synthesis strategies and the fundamental processes taking 
place will be demonstrated and discussed. For example: 
Heterogeneous catalysts, i.e., catalysts that are in a phase 
different from reactants and product, often consist of a solid 
matrix (SiO2, Al2 
O3, TiO2, zeolites, etc.) on which a catalytically active phase is 
applied. Active phases can be protons, metal particles, metal 
oxides, immobilized homogeneous complexes or enzymes etc. In 
the course, the fundamentals of the synthesis of the supports 
and of the deposition of metal will be discussed. Also the 
preparation of nano structured materials (zeolites, mesoporous 
materials, metal organic framework) and functional materials 
such as hydrogen-storage materials will be discussed. 

Modes of 
instruction 

Lectures, tutorials and literature study 

Assessment Written exam and written or oral presentations during the course 
Literature Lecture notes, literature, handouts or overheads and reader with 

articles. 
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Course title Sustainable Entrepreneurship 
Code ECMSE 
Programme SBI/SIM/SD/ES 
Level M 
Status SBI: Obligatory; SIM/SD/ES: optional 

Required for the university wide Annotation ‘Sustainable 
Entrepreneurship & Innovation’. 

Credits 7,5 EC 
Period (slot) 2 (B) 
Coordinator Prof. dr. F.C. Stam  
E-mail  f.c.stam@uu.nl 
Phone 030-253 4436 
Language English 
Open to other 
students  

yes  

Entrance 
requirements 

none 

Recommended 
pre-requisites  

none 

  
Objectives This course is designed to provide academic knowledge on the 

development, market introduction and management of new 
sustainable business. The major course objectives include: 

• to provide understanding of (sustainable) 
entrepreneurship (what entrepreneurship is, cognitive 
foundations of entrepreneurship, and entrepreneurial 
opportunities, distinctive characteristics of entrepreneurs), 

• to provide understanding and skills about the processes 
of starting a new sustainable business (business planning, 
resource acquisition, capability development for 
launching a new sustainable business), and 

• to provide understanding and skills about running and 
managing a new sustainable business (marketing 
strategies, operational strategies, growth strategies, and 
exit strategies). 

This necessitates that students understand the concepts of 
sustainability and sustainable entrepreneurship, and that 
students learn about the economic, environmental and social 
problems facing local and global communities and recognize the 
opportunities that arise from this. Finally, students should be able 
to evaluate the risks and rewards of undertaking sustainable 
entrepreneurship, which involves finding ways to measure the 
economic as well as social and environmental risks and rewards 
of a new venture.  

Content Entrepreneurship focuses on identifying new opportunities for 
creating value for customers or users and commercially 
developing those opportunities to establish a profitable business. 
Sustainable entrepreneurship combines the traditional focus of 
entrepreneurship with an emphasis on opportunities to alleviate 
social or environmental conditions. Sustainable entrepreneurship 
is about entrepreneurs striving simultaneously for profit and for 
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improving local and global environmental and social conditions. 
This course is addressed to students interested in exploring the 
challenges of sustainable entrepreneurship, both in SMEs and in 
larger organizations. The course will provide academic insights 
into the entrepreneurial process and in particular: 

• The challenges of launching and sustaining a new 
business; 

• The challenges of keeping the entrepreneurial spirit in 
large organizations. 

• The challenges of aligning profits with social and 
environmental value. 

The course is based on lectures, case discussions and seminars 
with guest speakers. 
The overall objective of this course is to make the students aware 
of the opportunities offered by an entrepreneurial career, the 
skills needed for and academic knowledge about entrepreneurial 
processes, in the context of sustainability. The course emphasizes 
the business & management perspectives to entrepreneurship, 
while the economics perspective is emphasized in the course 
“Economics of Entrepreneurship and Innovation’ (ECMEEI). 

Modes of 
instruction 

This course is an interactive and participatory course that teaches 
students the key concepts in the class by developing a new 
business plan, a business case, or by doing applied research 
related to sustainable entrepreneurship. Students are expected to 
attend and participate in all classes and take part in all group 
discussions. 

• Project / Business Planning: Students are required to 
develop or evaluate a business plan for a new sustainable 
business, to develop a case for an existing business, or to 
conduct applied research related to sustainable 
entrepreneurship. This is a group assignment and 
guidelines will be given to students during the course. 

• Final Exams: The exams consist of open-ended questions. 
The questions are based on the key course concepts that 
are taught and discussed during the course. 

Assessment • Case discussions and (evaluation of) project / business 
planning 40% 

• Written exam 60% 

Literature To be announced: 
Syllabus : Syllabus with academic articles 
Course manual 
Business plan guideline 
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Course title Energy and Environmental Economics 
Code ECMENE 
Programme SD/ES/SIM 
Level M 
Status Optional 
Credits 7,5 EC 
Period (slot) 3 (B) 
Coordinator Dr. M.W.J.L. Sanders 
E-mail  m.w.j.l.sanders@uu.nl 
Phone 06-41243557 
Language English 
Open to other 
students  

Yes. If you want to take this course, please send an email 
before 2 December 2013, to e.b.dijksma@uu.nl stating your 
name and student number. No registration via Osiris. 
Please note: placement is not guaranteed by sending the 
email. 

Entrance 
requirements 

None 

Recommended 
pre-requisites  

None 

  
Objectives At the end of the course the student is able to: 

• combine theory and empirical skills to the issues related 
to energy production and use;  

• critically evaluate work of others on these dimensions;  
• formulate and complete a scientifically based policy 

proposal in energy and environment related topics.  
Content Research on global climate change, geopolitical considerations 

and environmental degradation have established the necessity 
and desirability of a transition towards a more environmentally 
and strategically sustainable energy system. At the other end, 
scientists and engineers have developed many options and 
technologies that would make this transition feasible. Still the 
transition is taking place at a painstakingly slow pace if at all. As 
energy is such a fundamental input in modern economies, the 
challenge of bringing this transition about is huge. In this course 
we study what economics has to offer in understanding this 
challenge. In the first part of the course we follow energy 
resources in their journey through the economic system from 
their point of extraction/production to the point of discharge into 
the environment. We discuss the basics of resource and 
environmental economics, review investment behaviour under 
uncertainty and input-output and productivity analysis and the 
economics of innovation and technical change before turning to 
environmental policy making with a focus on the European 
context. In following energy flows through the economic system 
we will touch upon a wide variety of sub-disciplines, fields and 
topics in economic research. For students in the program 
Competition and Regulation the regulation and functioning of 
network sectors such as electricity will be most interesting, 
students in Economics of Public Policy and Management will be 
more interested in environmental regulation, taxes and subsidies 
and students in Globalization and International Economics will 
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appreciate a focus on the international climate change policies 
and challenges. The course is also open to master students in 
other disciplines. We hope to serve all these interests by 
providing a strong basis in the basic economics of energy and 
environmental resources and then allow for specialization within 
the course. You should be prepared to study quite advanced 
material from less familiar fields in some and explaining concepts 
that are by now basic to you to your fellow students from other 
fields and disciplines in other weeks. 

Modes of 
instruction 

Lectures, tutorials, assignment 

Assessment • Written exam (50%) 
• Written assignment (50%) 

Literature Electronic reader and course manual 
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Appendix I Rules for choosing optional courses 
 
 
1. Students in the Master’s programme choose optional courses from another Master’s 

programme. 
 

2. The student must subject in advance his optional courses to the approval of the Board 
of Examiners. The programme coordinator will advise the Board in this matter. 

 
3. The Board tests the proposed optional course on the following criteria: 

a. They must be thematically linked to the Master’s programme; 
b. The programme coordinator supports the proposition; 
c. It  concerns a course at a master level (M);  
d. Courses that were taken as a necessary component of the student’s admission 

programme will never be approved as an optional in the Master’s programme. 
 
4. Within these bounds students are free to propose any course (even in Dutch) from 

any other programme in the Faculty of Geosciences, the UU or another recognized 
University in the Netherlands (see www.vsnu.nl > universiteiten) or abroad. Useful 
sources to find electives are the Osiris webpage (www.uu.nl/osirisstudent). 
 

5. If the student wishes to choose an optional course, he must do so by a written request 
(form) to the Board of Examiners and he must attach written information on the 
contents, the level, and the study load of the course, preferably by means of a copy of 
the course’s description from the course catalogue. The ‘Application Form Optional 
courses IMEW’ can be downloaded at www.studiepunt.geo.uu.nl.  

 
6. The student can either ask the programme coordinator to sign the application form or 

forwards an email containing the programme coordinator’s approval to the Board of 
Examiners. The form (and email if applicable) and the course description can be sent to 
the Board’s secretary, mrs.drs. Erika Dijksma (room 10.23, pigeon-hole at the 10th floor 
of the Unnik building). 

 
7. Actual participation is only possible if the student satisfies the course’s entrance 

conditions; in case of doubt he should contact the course coordinator first.  
 
8. In the programme’s course schedule, room has been reserved for taking electives. 

However, the student is free to deviate from this planning, e.g. because he wishes to 
take an interesting optional course in another period. If this causes delay in his study 
planning, the responsibility is for account of the student! Students are therefore advised 
to take their electives in the reserved periods and timeslots, or use a part of the time 
planned for their internship and/or Master’s thesis. 
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Appendix II Staff department IEES 
 
Postbus 80115, 3508 TC Utrecht 
Van Unnikgebouw, Heidelberglaan 2, 3584 CS Utrecht 
Tel.: 030 – 253 7600/6842 
Fax: 030-253 2746 
 

Employees Room 

Phone 
number 

030-253… email 
Batidzirai, Bothwell (MSc. B.) 906 7642 b.batidzirai@uu.nl 
Berghout, Niels (MSc. N.A.) 905 7646 n.a.berghout@uu.nl 
Blok, Kornelis (prof.dr. K.) - maandag 911 7649 k.blok@uu.nl 

Brinkman, Marnix (MSc. M.L.J.) 915A 5542 M.L.J.Brinkman@uu.nl 

Broek, Machteld van den (mw. dr. M.A.) 926 2216 m.a.vandenbroek@uu.nl 
Broeren, Martijn (MSc. M.L.M.) 914 7629 m.l.m.broeren@uu.nl 

Brouwer, Anne Sjoerd (MSc. A.S.) 925 7736 a.s.brouwer@uu.nl 
Cok, Benjamin (MSc. B.) 917B 3618 b.cok@uu.nl 

Daioglou, Vassilis (MSc. V.) 912 5392 v.daioglou@uu.nl 
Dekker, Jos (dr. J.N.M.) 909 9153 j.dekker1@uu.nl 

Dudekula, Kareemulla (MSc. K.) 917B 3750 k.dudekula@uu.nl 

Eerhart, Loek (MSc. A.J.J.E.) 929A 5144 a.eerhart@uu.nl 

Eijck, Janske van (mw. ir. J.A.J.) 904 7648 j.a.j.vaneijck@uu.nl 
Elsinga, Boudewijn (MSc. B.) 908 5520 b.elsinga@uu.nl 

Faaij, André (prof.dr. A.P.C.) 903 7643 a.p.c.faaij@uu.nl 
Geraedts, Sjors (MSc. S.) 924 4291 S.Geraedts1@uu.nl  
Gerssen-Gondelach, Sarah (mw. MSc. 
S.J.) 912 5446 s.j.gerssen-gondelach@uu.nl 
Goh, Chun Sheng (MSc. C.S.)                906 7610 c.s.goh@uu.nl 
Graus, Wina (mw. dr. W.H.J.) 1018 1222 w.h.j.graus@uu.nl 
Haaster, Berthe van (mw. MSc. A.K.) 921 2590 a.k.vanhaaster@uu.nl 

Harmelink, Mirjam (mw. dr. M.) 921 7687 m.harmelink@uu.nl 
Harmsen, Robert (dr. R.) 1018 4419 r.harmsen@uu.nl 
Heijnen, Sanne (mw. MSc. S.) 907 7625 s.heijnen@uu.nl 

Hilst, Floor van der (mw. drs.  F. ) 904 7609 f.vanderhilst@uu.nl 
Hoefnagels, Ric (MSc. E.T.A.) 925 7645 e.t.a.hoefnagels@uu.nl 
Jansen, Daan (ir. D.) 901 5145 D.Jansen1@uu.nl 
Jeezer, Rosalien (MSc. R.E.) 927 5205   
Jonker, Gert-Jan (MSc. J.G.G.) 925 3544 j.g.g.jonker@uu.nl 
Junginger, Martin (dr. H.M.) 922 7613 h.m.junginger@uu.nl 
Kermeli, Katerina (mw. MSc. K.) 1015A 6746 a.kermeli@uu.nl 
Knoope, Marlinde (mw. MSc. M.M.J.) 928 4995 m.m.j.knoope@uu.nl 
Koelbl, Barbara (mw. MSc. B.S.) 928 4994 b.s.koelbl@uu.nl 
Laan, Carina van der (mw. MSc. C.) 927 7935 c.vanderlaan@uu.nl 
Lamers, Patrick (MSc. P.) 912 5513 p.lamers@uu.nl 

Louwen, Atse (MSc. A.) 908 7618 a.louwen@uu.nl 

Manda, Krishna (MSc. B.M.) 912A 3145 b.m.k.manda@uu.nl 

Meerman, Hans (dr. ir. J.C.) 915B 7640 j.c.meerman@gmail.com 

Meijden, Erwin van der (E.J.) 307 3758 E.J.vanderMeijden@uu.nl 

Miggiano, Federica (MSc. F) 1006 6746   
Nawaz, Mehboob (MSc. M.M.)  913 7470 m.m.nawaz@uu.nl 
Nieuwlaar, Evert (dr. E.) 919 7607 e.nieuwlaar@uu.nl 
Nijsen, Michiel ( MSc. M) 907 7625 m.nijsen@uu.nl 

Patel, Akshay (MSc. A.D.) 912A 2081 a.d.patel@uu.nl 
Patel, Martin (dr. M.K.) 920 7634 m.k.patel@uu.nl 
Posada, John (MSc. J.A.)  914 5516 j.a.posadaduque@uu.nl 
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Ramirez, Andrea (mw. dr. ir. C.A.) 926 7639 c.a.ramirez@uu.nl 
Rietbergen, Martijn ( drs. M.G.) 917B 5536 martijn.rietbergen@hu.nl 

Roes, Lex (dr. A.L.) 921 5524 a.l.roes@uu.nl 
Rosales Carreón, Jesús (dr.ir. J.) 1009 6708 j.rosalescarreon@uu.nl 

Sark, Wilfried van (dr. W.G.J.H.M.) 918 7611 w.g.j.h.m.vansark@uu.nl 
Schakel, Wouter (MSc. W.B.) 905 7621 w.b.schakel@uu.nl 

Shen, Li (mw. MSc. L.) 913 5505 l.shen@uu.nl 

Spek, Mijndert van der (MSc. M.) 915A   m.van-der-spek@shell.com 

Tsiropoulos, Yannis (MSc. I.) 912A 5535 i.tsiropoulos@uu.nl 
Turkenburg, Wim (prof.dr. W.C.)  911 7606 w.c.turkenburg@uu.nl 
Verstegen, Judith (mw. MSc. J.A.)    907 7625 j.a.verstegen@uu.nl 
Verweij, Pita (mw. dr. P.A.) 910 7605 p.a.verweij@uu.nl 
Waal, Arjen de (ing. A.C.) 908 7619 a.c.dewaal@uu.nl 

Wicke, Birka (mw. dr. B.) 922 4299 b.wicke@uu.nl 
Worrell, Ernst (prof. dr. E.) 1012 6550 e.worrell@uu.nl 
Zhang Shaohui (Msc. S.) 1028 7405 s.zhang@uu.nl  
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Appendix III Teaching periods 2013-2014 
This holds only for courses offered by the department (codes GEOX-21XX, 22XX, 23XX, 25xx and 26xx); this might deviate from courses with other GEO-
codes. 

36 37 38 39 40 41 42 43 44 45    

1 2 3 4 5 6 7 8 9 10    
   

2/9 GEO Intro              break    
             
             

46 47 48 49 50 51 52 1 2 3 4 5  

1 2 3 4 5 6 Xmas 
break  

Study 
week 7 8 9 10  

 
 

22/11 BA 
Information day  3/12 rep. 1 10/12 rep. 1        break  

               
             

6 7 8 9 10 11 12 13 14 15 16   

1 2 3 4 5 6 7 8 9 10 11   
  

3/2 GEO Intro    25/2 rep. 2 4/3 rep. 2      
 Fri 11/4 no 

classes break   
6/2 UU 

Careerday          
 18/4 Good 

Friday   
              

              
17 18 19 20 21 22 23 24 25 26 27 28 

1 2 3 4 5 6 7 8 9 10 11 Break 

21/4 Easter  
5/5 Liberation 

day 13/5 rep. 3 20/5 rep. 3 29/5 Ascension 
day   9/6 Whitsun   Break 7-10/7 rep. 4   

      30/5 break          

IMEW GEOwide 
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Appendix IV UU-time table 2013-2014 
 
Teaching periods 
 
Semester I: 
Period 1:   Monday 2 September – Friday 8 November  
Period 2: Monday 11 November – Friday 31 January  
 
Semester II: 
Period 3: Monday 3 February – Friday 18 April 
Period 4: Monday 21 April – Friday 11 July 
 
Timeslots 
 
A Monday morning and/or Wednesday morning 
B Tuesday morning and/or Thursday afternoon 
C Monday afternoon and/or Thursday morning 
D Wednesday afternoon, Friday morning and/or Friday afternoon 
E Monday evening, Tuesday evening, Wednesday evening, Thursday evening and/or 

Friday evening 
 
Course registration (only via Osiris Student: www.uu.nl/osirisstudent) 
 
• For period 1: 3 June 2013 up to and including 30 June 2013  

- late registration 19 and 20 August 2013 
 

• For period 2: 14 September 2013 up to and including 29 September 2013  
- late registration 28 and 29 October 2013 

 
• For period 3: 4 November 2013 up to and including 1 December 2013  

- late registration 20 and 21 January 2014 
 

• For period 4: 27 January 2014 up to and including 23 February 2014  
- late registration 7 and 8 April 2014 
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