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Message from the Chair of the Board
As the chair of the board of CenSES and Pro-Rector
for research at NTNU, I am delighted to observe
the way CenSES continues to play a vital role in the
Strategic Research Area Energy at NTNU and beyond.
To bring the best minds together in strategic
interdisciplinary research is the main idea behind
NTNUs strategic research areas. The interdisciplinary and
cross-disciplinary research conducted within CenSES
in cooperation with the more technological oriented
energy research areas nationally and internationally is a
remarkably good example of how this can be achieved.
Development and integration of a renewable and sustainable
energy supply is a key challenge for the world community.
Norway has a great potential to support both the production
of environmentally friendly energy and to build up the
knowledge base required for getting on with the transition
to more sustainable energy production and energy use.

Research carried out in CenSES, on innovation and new
ways of thinking to promote sustainable transformation
of the Norwegian energy system, including design of
effective political strategies, an extended knowledge base
for innovation, commercialization in enterprises, knowledge
transfers from research to business, and involvement of the
public, is of utmost importance for such a development to
happen – and probably more important today than ever
before!
Thus, in the following years I look forward to see a steady
number of publications coming out of CenSES that may
create a better knowledge base for how we should proceed
with the transformation from oil economy to low carbon
society. I have great expectations that research carried
out in CenSES will influence future political decisions and
solutions through its results.
Research done in close cooperation with CenSES partners
from industry, and private and public domains of society
will be decisive to meet these ends and important for a
broad audience.

Kari Melby
Chair of the Board, CenSES
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Report from the Centre Director
CenSES’ objective is to conduct research that supports
public and private decision makers in strategic decisions
and policies that will promote environment-friendly energy
technologies and lead to a sustainable energy system.
During the first 5 years more than 100 people have been
involved in CenSES, including both participating research
partners and user partners. Below are some of the highlights
of what we have achieved.
Within the topic energy and climate policies national policy
instruments in Norway have been assessed regarding their
effectiveness, with a particular focus on energy efficiency
in buildings. Studies of learning and innovation in policy
processes have given us a good fundament to understand
how energy policy is made. We developed a model that
describes how the public administration uses or choose
not to use, scientific knowledge in political problem solving
processes combined with experience based knowledge.
Energy citizenship: Public involvement and engagement
with low carbon energy transition are important to the
development of environmentally friendly energy. The
concept of energy citizenship emphasizes responsibility
for climate change and actions with respect to production,
distribution and consumption of energy aiming at mitigating
climate change, and represents political ideals related to
democratic participation.
Work on Innovation and commercialization of technology
has provided a better understanding of drivers and
barriers, and how to identify commercial potential and
enable viable paths towards actual commercialization of
renewable energy technologies in the future. We applied
this work to find success factors for innovation in the
current technological FMEs. The research was conducted
by researchers within various disciplines, with different
theoretical and methodological approaches, that may
give a more holistic picture of challenges related to the
innovation and implementation of emergent technologies.
One example is the implementation of CSS, focusing on
which (financial and political) instruments that are needed
to get early implementation as well as public acceptance.
When it comes to learning processes for developing offshore

wind energy in China, our work finds that the Chinese have
a higher willingness to take risks. One characteristic is also
their focus on finding solutions to technological challenges
without learning directly from European companies.
Climate policy and the energy system: When it comes to
understanding how the global climate policy influences the
regional energy systems, a major achievement has been to
link the Integrated Assessment Model GCAM with energy
system models, and to study the impact climate policy has
on the European energy system. Results from this work show
that transition paths towards a low carbon electricity system,
may become much more expensive without CCS technology,
and that renewables and storage alone is not a cost efficient
way to reduce emissions in the electricity sector towards EUs
announced targets for 2050.
We have also studied Norwegian scenarios, in particular
focusing on possible projections for Norwegian energy
demand towards 2050. The need for a publically available
energy demand projection initiated this work. The current
projections based on “top-down” economic models give a
higher demand growth than our “bottom-up” approach
using our long-term energy systems models. We are
currently trying to combine the two approaches to see the
mutual influence between the energy system and the
economy.
The role of Norway in Europe´s transition to a sustainable
energy system: Norway’s potential role will depend on the
European climate and the energy policy. A main challenge
in the transition to a sustainable energy system is how to
manage and operate large volumes of renewable energy
that cannot be controlled. We have conducted different
studies about two Norwegian resources; natural gas and the
hydropower system. Both have their benefits, and together
these two Norwegian resources may be an important part of
the solution for Europe in the future to come.
We are looking forward to studying similar topics and
research challenges of high importance for Norway in the
next following years.

Asgeir Tomasgard
Centre Director, CenSES
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About CenSES
Centre for Sustainable Energy Studies (CenSES) was established in 2011 as a national Centre for Environment-friendly
Energy Research (FME) by the Norwegian Research Council. The objective of the FME initiative is the establishment of timelimited research centres which conduct concentrated, focused and long-term research of high international calibre in order
to solve specific challenges in the field.
FME CenSES will develop fact-based knowledge for strategic decisions, relevant both for government and
industry. The focus is knowledge for a national energy policy, for national and international climate policy, and for strategies of innovation and commercialization.
CenSES research integrates the following disciplines: energy systems and markets, industrial ecology, economics, political
science, sociology, innovation studies and science and technology studies.
The CenSES consortium includes research groups from Institute for Energy Technology (IFE), Institute for
Research in Economics and Business Administration (SNF), Norwegian School of Economics (NHH), Norwegian University
of Science and Technology (NTNU) , SINTEF, Sogn og Fjordane University College, Vestlandsforsking and University of Oslo
(UiO).

Research partners

4
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Main Research Objective
CenSES’ main research objective is to conduct research that supports public and private decision makers in
strategic decisions and policies that will promote environment-friendly energy technologies and lead to a
sustainable energy system.
The research will result in new policy recommendations, tools and models, strategies and scenarios supporting the transition to a sustainable energy system.

Key objectives
Objectives for education and recruitment
•
•
•

Develop master courses and a PhD school in social scientific energy studies
Educate 40 PhD candidates and post docs under the FME budget
Supervise at least 20-30 master students every year

Relevance objectives
•

CenSES will perform a number of scenario studies and
user cases in cooperation with the user partners

Dissemination objectives
•

•
•
•
•

Disseminate results to the public through:
- Yearly conferences
- Workshops and seminars
- Quarterly newsletter
- High visibility in the news media
Establish Innovation Forum in cooperation
with the technology-oriented FMEs
Establish an Energy Strategy Board together
with Technoport
Establish a public website www.censes.no
Establish a blog “Dei bærekraftige” at forskning.no

Publication objectives
•
•
•

Present 150 papers on international conferences
Publish 120 articles in academic journals with peer review
Write 3 scientific books and 40 book chapters in edited books

In addition to strictly academic dissemination through journals and
scientific conferences, CenSES have high goals concerning publishing
results that will be useful tools for energy policy making and can
contribute to creating a better and broader energy discussion in society.
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CenSES in Numbers

2015

Publications
36 articles published in academic journals
11 articles published in
anthologies
9 reports

Events
8 conferences arranged
3 workshops arranged

Presentations
28 conference presentations
31 presentations for project target groups
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Research
3 new research projects
10 post docs with external funding
24 PhD students in additional projects
9 post docs funded by CenSES
23 PhD students funded by CenSES
6 PhD Dissertations

Partners
18 user partners
8 national research partners
10 international research partners

CenSES annual report 2015
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Leadership
CenSES Management Group

Asgeir
Tomasgard
NTNU

Marianne
Ryghaug
NTNU

Knut H.
Sørensen
NTNU

Carlo Aall
Vestlandsforskning

Stefan
Jaehnert
SINTEF

Olav Wicken
UiO

Kari Aamodt
Espegren
IFE

Kjetil
Midthun
SINTEF

Gunnar
Eskeland
NHH

Roger
Sørheim
NTNU

Erling
Holden
HiSF

Stine Mari
Skeide
NTNU

Kristin
Klokkervold
NTNU

Tove
Svenning
NTNU

CenSES Board

Kari Melby
Pro-Rector
for Research,
NTNU

Mette
Bjørndal
Professor,
NHH

8

CenSES annual report 2015

Andreas
Enge
Head of
Strategy and
Analysis Unit,
Enova

Frode Rømo
Research
Director,
SINTEF

Ola Lingaas
Vice President,
SFE

Fulvio
Castellacci
Centre
Director, UiO

Hilde Strøm
Leading
Business
Developer,
Statoil

Lasse
Torgersen
Head of
Department,
Norsk Hydro

Arve Holt
Research
Director, IFE

Organisational chart

General Assembly
All partners
Board
Chair: Kari Melby

Centre Management
Asgeir Tomasgard, NTNU
Centre Director
Marianne Ryghaug, NTNU
Deputy Director
Stine Mari Skeide, NTNU
Centre Coordinator
Kristin Klokkervold, NTNU
Centre Coordinator
Tove Svenning, NTNU
Project Controller
PhD School
Marianne Ryghaug
NTNU

RA 1
Policy making
and transition
strategies
Knut H. Sørensen
NTNU

RA 2
Energy
system and
markets
Kari Aamodt
Espegren
IFE

User Cases
Kjetil Midthun
SINTEF

RA 3
Economic
analysis
Gunnar
Eskeland
NHH

RA 4
Innovation and
Commercialization
Roger Sørheim
NTNU

RA 5
Scenario
development
Stefan Jaehnert
SINTEF

Olav Wicken
UiO
Erling Holden
HiSF
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Partners
National research partners

User partners

International research partners

Joint Global Change
Research Institute
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Main Research Areas
CenSES is divided in five major research areas, which includes policy recommendations, tools and models,
strategies and scenarios. Each research area consist of several specific work packages.
Research Area 1: Policy making and transition strategies
Research Area 2: Energy systems and markets
Research Area 3: Economic analysis
Research Area 4: Innovation, commercialization and public engagement
Research Area 5: Scenario development
Scenario development is an arena of integration where policy and framework conditions, technology strategies,
investment strategies and impacts are to be coupled in a consistent way. In addition, selected user cases are
implemented across the research areas.

12
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Research Areas and Work Packages
RA 1
Policy making and transition strategies
WP 1
Low carbon energy
transition policies in
Norway - assessments and
strategies

WP 2
Comparative analysis of
governance and public
policy for energy system
transformations

WP 3
Public engagement to
build energy citizenship

WP 4
Synthesis and interaction
with the other research
areas

RA 2
Energy systems and markets
WP 1
Modelling technology
learning, energy demand
and energy efficiency

WP 2
Including new functionality in energy system
and market models

WP 3
Analysis of European,
Norwegian and regional
energy system

RA 3
Economic analysis

WP 1
Electricity market design and
Economic Incentives

WP 2
National policy: Regulation,
incentives and efficiency

WP 3
Regional economic
Implications of Energy Policies

RA 4
Innovation and Commercialization
WP 1
Commercialization of
research based
technology

WP 2
Innovation systems and
processes

WP 3
Local and regional
barriers and strategies

RA 5
Scenario development

WP 1
Scenario definition and
user interaction

WP 2
Scenario analysis and
supervision

WP 3
Combined LCA and
energy scenario
modelling

WP 4
Scenario dissemination
and networking
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RA 1 Policy Making and Transition Strategies
RA 1 consists of four work packages:
RA 1 consists of four work packages:
• WP 1.1. Low carbon energy transition policies in Norway –
assessments and strategies.
• WP 1.2. Comparative analysis of governance and public
policy for energy system transformations.
• WP 1.3. Public engagement to build energy citizenship.
• WP 1.4. Synthesis and interaction with the other research
areas.
The work packages were revised and reconfigured during
2014, based on achievements and experiences. WP1.3 was
moved from RA 4 to RA 1.

Research in 2015
The efforts in 2015 have above all been directed at the
conclusion of PhD projects. Four candidates successfully
defended their thesis:
• Marius Støylen Korsnes: “Chinese Renewable Struggles:
Innovation, the Arts of the State and Offshore Wind
Technology” (December 1, 2015).
• Robert Lorenzo Jomisko: “Under utredning. Om
læreprosesser og kunnskapshåndtering i klima-, energiog miljøpolitikk” (Under investigation. About processes of
learning and management of knowledge in climate, energy,
and environmental policy). (September 4, 2015).
• Eirik Frøhaug Swensen: «Kjærlighet og forviklinger» ‐
Snublesteiner for utviklingen av karbonfangst og -lagring

(CCS) i Norge (“Love and intricacies” – Stumbling stones
for development of carbon capture and storage (CCS) in
Norway). (May 13, 2015).
• Bente Johnsen Rygg: “Energy as a Community Concern.
How Local Communities Face the Challenge of Increasing
Use and Production of Renewable Energy”. (April 17, 2015).
The main focus in RA 1 is on sustainability transitions with
respect to energy. In 2015 we developed an actionoriented
approach as an alternative to the system perspective that
dominates in sustainability transition studies. This has
allowed an explicit focus on how transitions are done, and
which strategies that are being pursued.
One result from 2015 is Heidrun Åm’s paper on solar scientists
as transition actors, published in Environmental Innovation
and Societal Transitions. She found that solar scientists
pursue mainly two lines of action: improving efficiency, and
challenging negative hegemonic representations of solar
energy.
Much effort has also been put into issues related to public
engagement and energy citizenship. Two of our published
papers were focused upon users of smart grid technologies.
William Throndsen and Marianne Ryghaug’s paper in Energy
Research & Social Science argue that smart grid technology
holds promise as a technology of participation because it
brings forward engaging devices that may act as vehicles of

Renewable Energy as a Community Concern: How Local Communities Face the
challenge of Increasing Use and Production of Renewable Energy
Local governments are important actors in low carbon
energy transitions. Bente Rygg’s recent dissertation studies
in detail how local governments engage in development of
renewable energy, what strategies they use and how this can
be understood theoretically.
The core of the dissertation is structured in three papers.
1. “Wind power—an assault on local landscapes or an
opportunity for modernization? “ Energy Policy 48:167175, 2012. This paper studies local governments who have
developed wind power parks, and the arguments used by
the involved actors in the debates concerning wind power
park developments.
2. “Paving the way for heat. Local government policies for
developing bioenergy in Norway.” International Journal of

14
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Sustainable Energy Planning and Management, 2014 (4):
57-70. This second paper analyses how local governments’
technology policies affect the development of bioenergy
projects.
3. “Adjusting, adapting or advancing: the role of local
governments in the development of renewable energy”.
To appear in Energy Research and Social Science. The
third paper examines the role of local governments in
development of renewable energy, emphasizing how
different renewable energy technology offers different
options for local government action.
The dissertation highlights the role of local governments
as transition actors, focusing on their efforts in four
areas: (1) support for innovation, (2) infrastructure

democratization. Tomas Moe Skjølsvold and Carmel
Lindkvist have explored how users were imagined in a
project that set out to involve what was perceived as active
and competent users in the design of feedback technologies.
In their paper in Energy Research & Social Science they found
that the idea of active user participation was overshadowed
by an ambivalent and paradoxical view of users as knowledge
deficient and incompetent.
A related point is made by Sara Heidenreich in a paper in
Environment and Planning A. vol. 47 where she examines

offshore wind scientists’ constructions of their public(s). The
dominant narrative of these scientists conveys a positive
public, expectations of public resistance and constructions
of public sentiment as NIMBY (‘not in my backyard’) are
present in the research environments.
This continued presence of narratives of irrational public
resistance in the scientists’ imaginings could be understood
as an act of othering the public, with the possible implication
of a disembodied technology development.

developments, (3) enacting regulations, and (4) local
democracy and public engagement.
Local governments’ actions are clearly shaped by national
policies, like the Planning and Building Act, and the
request for local energy and climate plans. However, a
main finding is that local governments pursue
technology policy and use policy instruments distinctly
different from the national government, above all by
their active, direct participation in and support of
concrete development projects.
Most of the analyzed local governments did not
consider themselves as transition actors, but their actions
still contributed to sustainable energy transitions in
important ways.

PhD student Bente Johnsen Rygg defended her
dissertation April 17th 2015.
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RA 2 Energy Systems and Markets
Work related to the Work Packages in RA 2
The research in RA 2 is ranging from analysis of details in
the energy system or in the electricity market, to analysis
of global energy systems. Research groups from CenSES
have been actively involved in the analysis performed by
the European Energy Modeling Forum (EMF) and in IEAs
Energy Technology Systems Analysis Program (ETSAP).

Research in 2015
In WP1 Modelling of technology learning, energy demand and
energy efficiency has been related to making a new energy
projection towards 2050, which was finalized in 2015,
and presented in a CenSES Position Paper “CenSES Energy
demand projections towards 2050”. A detailed study has
been performed to be able to develop a baseline projection
(reference path) and alternative scenarios for future energy
demand in Norway. Further work was discussed with user
and research partners at a workshop in combination with
analyses of historical development in energy use and
future scenario analyses. Efforts have been put on how to
incorporate modelling of energy efficiency in the energy
system analyses. A global status review of methodologies
used by other energy modelers has resulted in possible
ideas, but has not yet been crystallized in new projects.
In WP2 Including new functionality in energy system and market
models a variety of energy system and market models have
been used by researchers and PhD-students. The research
has been focused on improvement of the models. The
energy system models TIMES, EMPIRE and MultiMOD, have
been further developed. EMPIRE is a long-term investment
model for energy systems where the impact of short-term
variability on long-term investments in energy production
is included. The model was used for analysis for the Zero
Emission Platform (ZEP). This analysis is described in more
detail in RA 5 scenario analysis.
In WP3 Analysis of European, Norwegian and regional energy
systems analysis of climate targets and the impact on the
energy system has been performed. For Norway, analysis of
the impacts of prohibiting fossil fuels for heating in buildings
was performed. IFE used the TIMES-Norway to analyze the
consequences of such a ban. In addition to the base scenario,
two policy scenarios were included in this work:
• Scenario 1: For households, the use of fuel oil and kerosene
is prohibited from 2020. For the service sector, fuel oil can
still be used for peak load situations.
• Scenario 2: Total ban of the use of fuel oil and kerosene
from 2020 for all kind of buildings.

16
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The results from scenario 1 show an increase in the use of
district heating, electricity, ambient heat (for heat pumps)
and pellets for the household sector, while the use of fuel oil
and kerosene is completely phased out by 2020 and almost
completely by 2050 for LPG. According to the model results,
most of the actions take place from 2018 and outwards. For
the service sector, there is still some use of fuel oil for peak
load situations after 2020.
For scenario 2, the use of electricity, district heating and
pellets increases towards 2050 for the service sector. In
addition, the use of fuel oil was phased out completely by
2020. The CO2 emissions eventually become zero as also the
LPG boilers are phased out towards the end of the model
horizon. Differences in total system costs for the two policy
scenarios were also compared with the base scenario. The
results showed an increase in total system costs for both
scenarios, mainly due to additional investment in new
technologies. However, the fuel costs decreased due to the
use of cheaper energy carriers.
In addition the work with making a Position paper on the
common Norwegian-Swedish green electricity certificate
market was initialized, by arranging a workshop where
CenSES research partners presented recent research. The
work with preparing the position paper will continue in
2016.

The impacts of extensive implementation
of Zero Energy Buildings
Two CenSES PhD candidates, Karen B. Lindberg and Pernille
S. Seljom, have cooperated on a study on an extensive
implementation of Zero Energy Buildings (ZEBs) in the
Scandinavian energy system. ZEBs are identified as one
of the remedies to meet the 20-20-20 goals of the EU, and
according to the EU directive on buildings (EPBD), all new
buildings shall be nearly ZEBs from 2020. A ZEB is a high
energy efficient building that produces, on an annual basis,
as much renewable energy as it consumes. Mostly, the onsite renewable energy production comes from solar power
(PV) integrated in the roof and façade of the buildings. As
ZEBs in a nordic climate also consumes electricity during
winter when PV production is low, the electricity market
will act as a seasonal storage which serves the building
with electricity in winter, and receives electricity from the
building in summer. The aim of the work is to investigate
the impact of ZEBs on investments in the Scandinavian
energy system, and it is performed by using the TIMES
energy system framework, which covers investments and
operational decisions in the building, transport, industry,
electricity and district heat sector.
The findings show that the reduced heat demand of ZEBs,
and their increased PV electricity production, lowers the
electricity price within the Scandinavian countries. This
makes investments in wind and CHP less profitable, but
increases the use of electricity for heating purposes. The
results show that the Scandinavian region will increase
its net export towards Europe. Overall, the findings of this

research indicate that on an aggregated system level, we
see no large challenges of introducing ZEBs. However,
further analysis of grid implications on regional and
distributional grid level is needed.

International cooperation 2015
Nordic researchers, IEA and Nordic Energy Research
cooperate on the second edition of Nordic Energy Technology
Perspectives (NETP). The NETP project started in 2014,
continued in 2015, and the publication will be launched in
May 2016. The project provides in-depth analysis on how the
Nordic countries can decarbonize the Nordic energy system.
In addition the project has two focus areas: 1) the urban
level by looking at how to achieve smarter and sustainable
utilization of energy in cities, and 2) the international level
by analyzing how the Nordic energy system can interplay
with Europe, with focusing on electricity integration.
The project aims to:
• Develop Nordic research competencies and cooperation.
• Provide research-based analysis to inform Nordic
decision-makers.
• Share knowledge to inform decisions on decarburization
outside the Nordic region.
The partners:
• Norway: IFE
• Sweden: IWL and Profu
• Denmark: DTU Risø and EA Energianalyse
• Finland: VTT
• Iceland: University of Iceland.

CenSES PhD candidates Karen Lindberg (left) and Pernille S. Seljom.
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RA 3 Economic Analysis
RA 3 consists of three work packages:

Research in 2015

• WP1 Electricity market design and economic incentives
• WP2 National policy: Regulation, incentives and
efficiency
• WP3 Regional economic implications of energy policies

Postdoc Johannes Mauritzen’s position was completed at
the end of 2015. Mauritzen is a true product of CenSES and
ENE at NHH, first as a PhD, then as a postdoc, and he is now
established as a reputed and well-published researcher. He
writes op-eds in newspapers and publishes in international
refereed journals on topics such as energy, climate change
and policy.

The three work packages of RA 3 Economic Analysis,
all proceeded well in 2015. WP1 Electricity market
design and economic incentives, and INTREPED
(Intermittent Renewables, Balancing Power and Electricity
Market Design) did a joined efforts. Some activities
are also further pursued as sole CenSES activities.
In WP2, work on sectors such as transport and energy are still
proceeding. In WP3 models with Regional Dimensions, work
on urban, renewables, forestry, and transport has reached
fruition, and new activities are initiated.
A major undertaking for NHH/SNF as a CenSES partner and
for the RA 3 team, is the international conference of the
International Association of Energy Economics, from June
19th to the 22nd 2016, consisting of both workshops and
summer schools.

Victoria Gribovskaya, Sahar Babri and Tunc Durmaz also
finished their PhDs in 2015. Gribovskaya and Babri have
both published on transport and logistics, and Durmaz has
written papers about energy technology and change on the
economy wide level, on energy storage and intermittency,
and on environmental policy.
Among ongoing PhDs are Shiyu Yan, who is working on
policy instruments and changes of the Norwegian vehicle
stock. Lisa Assmann works on maritime shipping and
emissions, Evangelos Kyritsis works on energy markets and
Yuanming Ni on forestry and natural resources. She had also
a paper published in 2015 about global carbon storage in
forestry.

The domination of road transport in different country’s energy use
One highly motivating finding, based on IEA data,
is that domestic transport represents as much as
a quarter of countries’ energy use (see table 1).
Road transport dominates in the domestic transport’s
share in different country’s energy use. Countries with a
high percentage of the population living in poverty and/or
countries with coastlines, also use more energy because of it.
Likewise was the situation if the population lived in more
wealthy conditions; the energy use for aviation rose.
Countries who were small, poor and/or agricultural had lower
energy use. Transnational transport would add a couple of
percentage points for aviation and maritime globally, where
aviation was important for passenger movements, maritime
transport important for goods (especially bulk commodities
such as oil, coal, ore, grains, and more valuable cargo in
container vessels).
Eskeland and Lindstads findings emphasize that in the
broader picture of transport and environment, it is not
only alternative technologies, such as fuels and filters
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that matter: it also helps when goods and passengers
are transported in larger ‘vehicles’, such as buses, trucks,
vessels, trains and planes. Higher capacity utilization
(fuller trucks, buses, etc), and slower speeds in more
slender hulls – especially at sea, also contributes.
These broader aspects of environmentally friendly responses
– broader than brought about by emission standards, for
instance – lend support to the role of policy instruments
such as fuel taxes, vehicle taxes, differentiated toll rings. For
co2 emission reductions (see table 2 ) it will be important
to bring transport from air to surface, from road to rail and
from rail to sea. In maritime shipping, where much reliance
presently is on standards for new vessels, one risk to do little
with the size distribution, little to slow down transport, and
in addition one risks to slow down vessel renovation and
modernization. Low emission technologies and initiatives
which are reasonable in costs and meet market needs can
be more important to reduce emissions than more radical
changes, since environmental contributions to a great extent
will depend on commercial success.

PhD candidate Tunc Durmaz (left) together with his mother and RA 3 leader Gunnar Eskeland.

Table 1

Table 2
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RA 4 Innovation and Commercialization
CenSES RA 4’s overall aim is to create knowledge on
the process of making a transition to sustainable and
renewable energy sources. Such a process is complex
and multifaceted, and implies the development of novel
technologies and user practices, the introduction of policy
measures and regulations, as well as the entry of new firms
and industries that produce and adopt new technologies.
RA 4 uses insights from the field of innovation and
entrepreneurship studies to examine how new technologies
emerge; how they become commercialized, produced and
marketed; and how they are used in Norway or internationally.
We address questions such as: How do innovation processes
in Norway contribute to the ongoing energy transition
nationally and internationally? How does this open up new
industrial opportunities? In which sectors are Norwegian
research communities and industry internationally
competitive? How can energy projects balance their
impacts on local economies, local communities, and local
environments in pursuing a sustainable energy policy?
These questions relate to how multi-scalar energy transition
processes involve change on several levels. These changes
encompass the entry of new firms, formation of new
industries and embedding new technologies in differing
regional (local), national and supranational contexts. RA
4 approaches these challenges empirically by focusing
on three elements of the wider transition process.
The first line of study analyses how emerging firms and
organizations develop, produce and market new energy
technologies. Empirical studies focus on commercialization
of research projects as entrepreneurial processes, especially
the role of dynamic business models for market entry and
success. We pay particular attention to innovation potential
from the technological FMEs (both existing and forthcoming
ones), as they constitute core policy instruments for
promoting new energy solutions. We provide knowledge for
discussing the opportunities and challenges with this type
of policy instrument.
The second line of study uses insights from the innovation
systems literature to examine the emergence of energy
technologies, emphasizing the complexity of embedding
new technologies in society. National borders do not
limit this type of innovation system, and we particularly
concentrate on the internationalization of innovation
processes and systems. We analyse how Norwegian actors
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enter into learning processes with foreign companies and
markets in other countries where better opportunities for
diffusion of new energy technologies exist.
The third line of study analyses how local communities
promote or hamper development of renewable energy
projects. The objective is to impart new knowledge of how
renewable energy projects impact local economies, local
societies, and local environments in pursuing a sustainable
energy policy. Policymakers must make decisions that
balance the consequences for the economy, society, and
the environment. We develop knowledge that can assist
policymakers in such decision-making, while simultaneously
providing new theoretical and empirical contributions to
real options theory, social theory, restoration ecology, and
local sustainable development.

A possible future in the emerging marine
energy industry

important contributions are when investors, actively or
passively, help attract new resources.

Several RA 4 PhD candidates finished their PhD thesis
in 2015. PhD candidate Øyvind Bjørgum, NTNU did his
research in the context of the emerging marine energy
industry, which consists of firms developing devices to
harness energy from ocean waves and tides. His thesis
“New firms developing novel technology in a complex
emerging industry. The road towards commercialization of
renewable marine energy technologies”, focuses on the role
of new, resource-constrained firms in the development
of a complex and technology-based emerging industry.
The thesis consists of four papers studying how new firms
interact with potential suppliers, investors and public
agencies to acquire necessary resources and overcome
technological, financial and organizational challenges
towards commercializing their technologies.

The third paper, ‘Configuration of supply chains in
emerging industries: a multiple-case study in the waveand-tidal energy industry’, addresses challenges and
opportunities in the technology development process. The
study proposes three supply chain configurations for new
firms in emerging industries and highlights how difficult
it can be to engage suppliers when operating in the early
stages of an emerging industry. The fourth paper, ‘The
entry of MNCs into an emerging industry: the choice of
entry mode and the role of uncertainty’, studies the entry
of large multinational companies (MNCs) into the tidal
energy industry. More specifically, it focuses on why MNCs
choose different entry modes such as internal development,
acquisition or minority investment, and how their entry
affects small tidal energy firms.

The first paper, ‘New ventures in an emerging industry:
access to and use of international resources’, studies how
new firms use internationalization to access resources
such as funding and technology competence through
investors, companies and public programs, and how this
help them to further develop their technology towards
commercialization. The second paper, ‘The funding of
technology firms in an emerging industry—the role of smart
capital’, focuses on the positive non-financial contributions of
different types of investors such as business angels, Venture
Capitalists and larger corporations. The paper suggests that
for new technology firms in an emerging industry, the most

Based on the findings of the individual papers, the thesis
discusses how strategic decisions and interactions with
external stakeholders can help new firms in complex
emerging industries to commercialize their technology.
Especially, how different investors and strategies related to
internationalization and supply chain configuration might be
important for new technology firms in overcoming specific
technological and financial gaps in the commercialization
process. Øyvind Bjørgum is defending his PhD thesis in
June 2016 at the Department of industrial economics and
technology management.

Image: pelamiswave

Image: Atlantis Resources
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RA 5 Scenario Development
The main objective of RA 5 is to provide scenario driven
knowledge and analyses to policy- and decision makers to
aid in the development and evaluation of sustainable energy
strategies. RA 5 underwent an update during the mid-term
evaluation of CenSES in 2015. So far the scenario work has
been based on, and integrated with, a number of other
relevant projects. In order to provide additional funding for
the development of the CenSES scenarios, external projects
are necessary. The KPN project “Norwegian Energy Road
Map 2050” (with SINTEF, NTNU and IFE) has been applied for
within the EnergiX program. The application was granted
and the project is expected to be starting up in the first half
of 2016, having a strong collaboration with CenSES RA 5.
Furthermore, the scenario development process within
RA 5 in CenSES was started. On that occasion an internal
workshop was held in March. In conjunction with the
annual CenSES conference in December a meeting with
the CenSES user partners took place in order to ensure their
participation in the scenario development process. A review
of relevant studies and inputs to the scenario work was
done, forming a basis for the development process. Finally,
the NorStrat (Nordic Energy Research) project was finalised,
which provides great value and importance to the scenario
development.
The work of the NTNU Industrial Ecology Programme
(IndEcol) within WP3 of RA 5 in CenSES in 2015 comprised
several kinds of research activities. IndEcol researchers Edgar
Hertwich, Thomas Gibon, Evert Bouman and Anders Arvesen,
partially supported by CenSES, contributed to finalizing the
report “Green Energy Choices” for the UNEP International
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Resource Panel . The report presents future-oriented life
cycle assessments of electricity generation technologies, and
of global electricity supply scenarios. Mutually supported
by CenSES and NTNU, Bouman and Arvesen worked on
addressing options to deal with the intermittent energy
supply from renewables in a life-cycle perspective. This
work has led to one published journal article, and several
articles under review. The ongoing PhD research project
of Linda Ellingsen assesses the environmental impacts of
electric vehicles. Stefan Pauliuk and Edgar Hertwich wrote
a book chapter on the use of industrial ecology models in
prospective assessments. Pauliuk presented this work in an
invited plenary talk at the international conference for the
International Society of Industrial Ecology in July 2015. He
also lead-authored a conceptual research article, published
in 2015, on studying the biophysical basis of human societies.
Finally, two articles lead-authored by Arvesen were published
in 2015, presenting a life cycle assessment of electricity
transmission and distribution, and a discussion and critique
of energy indicators used in life cycle assessment.
Within CenSES RA 5 scenario work has been done for the
Zero Emission Platform. It was contributed to the report
“CCS for industry - Modelling the lowest-cost route to
decarbonising Europe”. The objective of the report is to draw
a route of significantly reducing greenhouse gas emission
including the European power and industry sectors. This
work included further development of the EMPIRE model
under RA 2, and scenario analyses within RA 5, comprising
six different scenarios targeting the future deployment of
CCS in Europe.

Zero-Emission platform (ZEP)
After previously modelling the lowest-cost route for
decarbonising Europe’s power sector, ZEP has in this report
turned its attention to the industry. With direct industryrelated emissions accounting for a quarter of EU’s total CO2
emissions, it is clear that Europe must look beyond the power
sector and likewise include core industries such as refining,
steel and cement. CCS is the only option for substantially
reducing CO2 emissions in these industries. Also the costs of
CO2 transport and storage,10-30% of the total CCS costs, can
be significantly reduced by clustering power and industrial
emitters. Power production alone accounts for a third of
Europe’s GHG emissions, with a single power plant emitting Table 1: Extra cost of decarbonisation on top of Business as Ususal,
cumulated from 2010 to 2050 (flat electricity consumption).
~1-5 million tonnes of CO2 every year.
In order to realistically study the development of the power
system, including the effect of intermittent renewable
power production and deployment of storage, the EMPIRE
model corporates both strategic and operational decisions
andcosts . The developed model has the following key
features illustrated: (See table 2).
1. Costs of investment in new generation capacity in each
node and year
2. Costs of investment in new storage capacity, divided into
power and energy.
3. Operative costs of generation including the cost of
running generators, emitting CO2 as well as capturing and
transporting the CO2
4. Operative costs due to load shedding.
The reports key conclusions were:
• Energy-intensive industries account for a quarter of EU CO2
emissions and cannot reduce them substantially without
CO2 Capture and Storage (CCS).

• The absence of CCS support measures in the model
(upfront public investment in CO2 transport and storage +
incentives for energy-intensive industries) not only delays
CCS deployment to 2040, but leads to a CO2 reduction of
only 68% by 2050 – well below EU targets of 80-95% for
power and industry.
• Investment in CO2 transport and storage infrastructure must
start now in order to deploy CCS widely from 2025 – a delay
of even 10 years will cost power and industry an extra €200
billion to reach these EU targets. It will also result in a forced
doubling of the annual CCS deployment rate to 15-20 GW
for power alone which is unrealistic given supply constraints
for the delivery of power plants, CCS infrastructure and the
necessary skills. Hence delaying CCS deployment until 2035,
while possible to model, risks severely limiting its optionality.
• When CCS is not part of the portfolio, the cost of reaching
the EU’s CO2 reduction target for power increases by at least
€1-1.2 trillion. The EU’s target for industry, on the other hand,
is not achievable – in any scenario.

Table 2: EMPIRE models the European countries generation capacities and import/export capacities between them.
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User cases and Position papers
The user cases in CenSES bring together researchers across
the defined Research Areas to address specific research
topics. The topics are decided upon in cooperation
with the user partners in CenSES, and all user partners
can suggest new user cases. The end result of the
user cases will be a Position Paper that will be made
publicly available and launched at open workshops.
There are currently five ongoing user cases in CenSES:
• Flexible Norwegian energy as a green service to Europe
• Policy instruments for energy efficiency
• Decarbonization of the transport sector by large scale
electrification
• The common Swedish - Norwegian elcertificate market
• Nurturing new technologies
One user case was finalized in 2015:
• Energy demand projections in Norway towards 2050.
This user case was started in 2013 and led by Kari Espegren,
Institute for Energy Technology (IFE). You can find the
position paper online on www.ntnu.no/censes.

Flexible Norwegian energy as a green
service to Europe
Renewable power sources play a greater role in the
European energy mix, increasing the need for a stable but
flexible source to counter the unpredictable nature of
wind and solar power. We investigate Norway’s capabilities
to provide such flexible services and, in this way, to act as
a green battery for Europe. Our study includes both direct
export of energy and balancing services. The user case is
done in cooperation with FME CEDREN.
Contact person: Kjetil Midthun (SINTEF T&S)

Policy instruments for energy efficiency
This position paper provides an outline and a critical
discussion of policy instruments for energy efficiency in
Norway, with a particular focus on buildings. Increased
energy efficiency has been a political goals since the mid1970s, but the achievements have been limited and with
diverging results. The main policy instruments have been
market based, highlighting economic features of energy
efficiency efforts. Based on previous and ongoing CenSES
research, we propose the need for a different framing of the
issues and greater emphasis on non-market based policy
instruments.
Contact person: Knut H. Sørensen

Decarbonization of the transport sector by
large scale electrification
This user case will consider aspects of a large scale
electrification of the transport sector. This includes
power transmission, distribution networks, the need for
instantaneous power and power balance. Public perception
and attitudes towards electrification of transportation
services will also be discussed. Additionally, gaining an
understanding of various rebound effects by following the
transport behaviour of different groups will be included.
This incorporates questions such as: How does transport
behaviour change a) for those not buying an e-car, b) those
having acquired an e-car recently and going through a
transition phase, and c) those who have been using an e-car
for some time? In addition, life-cycle analysis in general and
recycling of batteries is planned as a part of the user case.
Contact person: Peter Ahcin (SINTEF Energy)
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The common Swedish - Norwegian
elcertificate market
The user case will summarize our research on the properties
of green certificates. This will include a discussion of the
background and motivation for the introduction of green
certificates, analyses and discussions of the expected
and planned development of power production and
transmission capacity due to the certificates as well as a
comparison between the two countries included in the
green certificates: Norway and Sweden. The work was
started in November 2015 with a researcher workshop, and
then a combined researcher- and user partner workshop
was arranged in March 2016.
Contact person: Kari Espegren (IFE)

Nurturing new technologies
In the work with the user case we have discussed the
efficiency and properties of different incentive schemes for
promoting renewable energy. Which incentive schemes and
regulatory frameworks will stimulate long-term technology
development and the introduction of new technologies in
the market? The work will cover a broad range of
technologies and incentive schemes such as green
certificates, feed-in tariffs and CAPEX-support for CCS
installations. Moreover, we will discuss selection mechanisms
for incentive schemes – why are certain mechanisms chosen
in certain settings and what is the motivation behind these
mechanisms?
Contact person: Markus Steen (SINTEF T&S)
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International Cooperation
CenSES has nine international partners and we are in the
process of involving our international partners more in our
research. At the same time we also want to give our own
researchers international experience. Here you will find some
of the highlights from our international cooperation in 2015.

as well as social movements and energy consumers. The
Summer School of 2015 investigated the energy landscape
and solutions proposed by relevant actors, thus involving
students in critical debates and discussions.

NorRen Summer School 2015
The Norwegian Research School in Renewable Energy
(NorRen) hosted a summer school in August in partnership
with the Environmental Research Center (FFU) at the Freie
Universität Berlin. 27 students from more than ten nations
and with very different backgrounds worked together for
seven days on an interactive course aimed to understand
energy transformation.
Students participated along with international
academics, and experts from civil societies in lectures, field
trips and debates. One of many highlight was the visit to the
coal mine Geisendorf where participants could observe how
coal is produced, and how this affects the environment.
The Summer School offered insight into ways of analyzing the
ongoing transformation of energy systems – with a particular
focus on the example of the German Energiewende. The
transition involves social, technical, and political processes
and affects industrial, political and scientific stakeholders,

EERA Joint Program - The New European
Energy Research Alliance (EERA) program
E3s

Joint program are among others: Technalia, DTU, Austrian
Institute of technology, UKERC, VTT, Aalborg University,
Enea, Vito, and Karlsruhe Institute of Technology.

EERA Joint Program - The New European Energy Research
Alliance (EERA) program E3s was approved in June 2013. The
purpose of the joint program is to coordinate research within
European research institutes and universities in the following
subprograms:

Climate KIC

• Public perception and engagement
• Analysis of policies and R&D choices
• A life-cycle approach for evaluating the sustainability
performance of energy technologies
• Energy models for a system assessment of European
low-carbon energy futures: markets, environmental and
economic impacts
• Sustainable low carbon platform
CenSES coordinates the subprogram on Public perception
and engagement, lead by Asgeir Tomasgard. The program
has continued on in 2015. International partners in the EERA
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PhD students attending summer school in Berlin.
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NTNU recently became a member of Climate KIC, of
several knowledge innovation communities established
by the EU. So far climate KIC has provided a platform
that CenSES researchers have participated in through
workshop presentations, networking, as judges in pitching
competitions for climate related start-ups, and to a minor
degree through teaching in climate KIC courses. In the
following years NTNU will be part of many climate KIC
initiatives, which might produce opportunities both for
CenSES students and staff. Students might participate
in the climate KIC summer school; similar opportunities
might be available for PhD candidates. CenSES staff from
RA 4 innovation will be particularly involved in the Climate
KIC entrepreneurship activities over the coming years,
including incubators and accelerators for start-up
companies.

International cooperation

NESS 2015 – Contested Natures – new strategies, ideas and dialogues?
The Nordic Environmental Social Science Conference 2015
was arranged 9-11 June in Trondheim. As climate change,
commodification of natural resources, land deprivation,
biodiversity loss, pollution and other issues pertaining to
nature and natural resources are making themselves felt and
seen in our daily life, the purpose of this conference was to
come together and find new ways to deal with environmental
challenges and changes, that are yet to come.

The conference was considered a huge success with more
sessions proposed than the conference could take, and over
200 researchers from a great number of nations taking part.
All in all, 15 working groups were organized covering
topics from “Sustainable transitions: policy and practice»,
Sustainable consumption, practices and devices», «Emergent
technologies – Innovation in renewable energy» to «Energy
Systems and Markets», all of whom led by CenSES researchers.

The conference welcomed researchers from all social
sciences, humanities and other relevant fields to present their
latest research related to aspects and interactions of social,
cultural, and environmental changes.

Talks from these key note speakers were some of the biggest
highlights from this years conference:
Mike Hulme, on “Climate Change: One, or Many?”, Marina
Fischer-Kowalski on “The Anthropocene: humans lock-in
with fossil fuels, and their lock-out”, Katrina M Brown on
“Taking animal-human (co)agency seriously in nature-society
conflicts” and Paul Robbins on “Producing Wildlife: Labor and
Nature in the Indian Anthropocene”.

The NESS 2015 conference was arranged in Trondheim as a
collaboration between Norwegian University of Science and
Technology (NTNU) and Centre for Rural Research.

Espen Moe introducing one of the key notes Marina Fischer-Kowalski

Questions from the audience.

The welcome reception was held at The Nidaros Cathedral with a mini organ
concert.

This was the 12th NESS Conference arranged since the starting point of the
conference in 1993.
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International cooperation

Visits and research stays
Asgeir Tomasgard has had a special visitor grant under the
«Science without borders program» in Brazil. He has since
the start of the cooperation stayed several weeks every year
at UFSC in Florianopolis, and at IMPA in Rio de Janeiro. The
cooperation is about developing decision support models for
combined planning of hydropower and thermal resources in
the Brazilian energy system. The cooperation will continue
throughout 2016.

Dr. Vitor Luiz de Matos, Dr. Claudia Sagastizabal, prof. Asgeir Tomasgard and
Prof. Erlon Cristian Finardi while modelling Hydro-thermal scheduling under
uncertainty

Research exchange with École
Polytechnique de Montréal, Canada
PhD-student Sara Séguin, from Quebec, Canada, visited
CenSES in the period 23. March to 23. July. She studies the
optimal operation of hydropower dams and cooperates

Bergen Economics of Energy and Environment
Research (BEEER) conference
NHH hosted the 6th annual Bergen Economics of Energy
and Environment Research (BEEER) conference in May
2015. The event was a great success, bringing together the
research community to focus on the economics of energy
and environment with participants from all over Norway
and Europe. The keynote speaker was Geir Asheim from the
University of Oslo who presented research demonstrating the
necessity of global cooperation to tackle climate change if we
care enough about the future of our children and our
grandchildren. Among the many diverse topics in the program,
Linda Nøstbakken presented research showing strong link
between innovation in renewable energy and storage using
global patent data. The conference also attracted several
international contributors from institutions in Ireland,
Denmark and Germany.
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with the power energineering group of Rio Tinti Alca, a large
aluminium producer. She studies short term load allocation
based on optimizing under insecurity. Local host is Stein-Erik
Fleten, Institute of Industrial Ecology.

Visiting researcher from University of
Bergamo
CenSES had a visiting researcher, Francesco Piu, from the
University of Bergamo for three months at the center. He
works on a project about electricity transmission with post
doc Alois Pichler, Prof. Asgeir Tomasgard and Prof. MariaTeresa Vespucci.
The research group employs stochastic programming
to combine the analysis of operational and investment
decisions required for creating switching devices (switches).
The switches investment problem is a two stage (inner
and outer), nonlinear stochastic optimization problem.
Given the solution of the Optimal Transmission Switching
(OTS) problem (inner problem) we can solve the optimal
investment problem (outer problem). Piu is working
on the solution of the (OTS) problem by identifying the
switching actions that minimize the power production
cost. The OTS is often computationally intractable, thereby
Piu have implemented a heuristic solution of the OTS. The
researchers successfully tested the heuristic on medium and
large networks. The aim is to solve the switches investment
problem on real-life networks, therefore creating a model of
the Nordic transmission grid.

Japan Norway Energy Science Week in Tokyo
Together with the University of Bergen and the Norwegian
Research Council, CenSES professor Vivian Lagesen arranged
a session on «Energy, Environment and Society» at the Japan
Norway Energy Science Week in Tokyo. CenSES professors
Knut H. Sørensen, Marianne Ryghaug and Vivian A. Lagesen
all presented papers under the conference; Sørensen on «The
Norwegian energy regime: The troubled co-production of
economic efficiency, climate concerns, and an oil economy»,
Ryghaug and Lagesen on «Creating energy citizenship in
an oil economy». The session was focused on the fact that
a transition to a more renewable energy system, and a low
carbon society both in Japan and Norway will not only
demand development of a larger scale infrastructure, but
also cultural and political transformations. The presentations
included a broad specter of topics and perspectives from
different climate sciences, mathematics, laws, political science
and sociology.

International cooperation
Winter school 2015 in stochastic programming with applications in energy and natural
resources
In March 2015 about 100 participants gathered in Kvitfjell,
Norway to participate in the 4th PhD winter school arranged
by CenSES. This years focus was on modelling energy
systems and markets. Of the 100 participants, 80 were PhD
students coming from all over Europe, South-America, USA,
Oceania and Asia. CenSES and the Norwegian research
school in business economics and administration (NFB)
sponsored the school.
The lecturers were: Mette Bjørndal (NHH), Endre Bjørndal
(NHH), Stein-Erik Fleten (NTNU), Sjnur Flåm (UiB), Abdel
Lisser (Université Paris Sud), Paolo Piciella (University of
Bergamo), Anthony Papavasilou (Université Catholique de
Lovain), Georg Pflug (University of Vienna), Andy Philpott
(University of Auckland), Alois Pichler (NTNU), Claudia

Sagastizábal (IMPA), Leif Sandal (NHH), Afzal Siddiqui (UCL),
Ramteen Sioshansi (Ohio State University), Yves Smeers
(Université Catholique de Lovain) and Asgeir Tomasgard
(NTNU).
A collection of some of the presentations given at the winter
school:
• Introduction to energy markets (Bjørndal)
• Stochastic dynamic programming and energy storage
(Sioshansi)
• Integration of deferrable demand in energy markets with
intermittent renewable energy (Papavasilou)
• Modelling energy and climate policy using stochastic
programming (Tomasgard).

Ramteen from Ohio State University lectured on the topic of Stochastic
Dynamic Programming and Energy Storage at the 2015 Winter School.

There was in total 30 hours of lectures in the winter school.

Anthony Papavasilou from Université Catholique de Lovain, lectured on
Integrating Deferrable Demand in Electricity Markets: an SDDP Approach at
Kvitfjell.

PhD students attending winter school in Kvitfjell.
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Dissemination
Annual conference

Day 2 started off with a session on the future power grid.
Velaug Mook from NVE presented the current status
about work on network tariffs, while Knut Hornnes from
Statnet gave insights in secure operations of the grid and
load management. This was supplemented by research
presentations on the demand side management, peak
management and Zero Emission Buildings (ZEB) pointing
out the relations to operations of the future power grid.
At the end of the conference, two parallel workshops
related to two of the position papers in work were arranged:

Måns Nilsson from Stockholm Environment Institute.

CenSES, as usual, organized its annual conference in early
December 2015. This years topic was climate and energy
policy. The key-note speaker was Måns Nilsson from
Stockholm Environment Institute (SEI), speaking about the
New Climate Economy related to green economic growth,
arguing that the transition to a more environmentally
friendly society also has an economical potential. A
number of talks about the Norwegian energy system with
focus on transition strategies, policy instruments and their
efficiency, rebound effects, as well as forward-looking
scenario studies supplemented this. One example are
studies that are looking at welfare distribution effects of
green certificates and cost efficient CO2-reductions in
Europe.

• Nurturing new technologies organized by Markus Steen
and
• Public engagement related to environmentally friendly
energy, organized by Knut Holtan Sørensen.

Elin Økstad (Norwegian Environment Agency) (left), Kari Epsegren (IFE) and
Karen Byskov Lindberg (NVE/NTNU)

New book: Energy Technology and Climate
How can Norway contribute to making sure the world
population have access to sufficient energy resources in
the future? And how can Norway meet our environmental
and climate obligations, and at the same time make sure
we contribute to actual global reductions of climate gas
emissions?
The Norwegian Academy of Technological Sciences (NTVA)
published the debate book «Energi, teknologi og klima –
utfordringer og handlingsrom» in 2015. The book (written
in Norwegian) consist of 11 chapters where different
authors presents and discusses energy related challenges
from their point of view. The book does not aim to present
consensus, but is rather aiming to include and present
different opinions and perspectives to the public debate on
the topic. CenSES director Asgeir Tomasgard has written
the last chapter in the book, where he discusses different
political instruments for the energy system transition
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and the possible actions for Norway using examples
such as energy efficiency actions, electrical vehicles and
electrification of the continental shelf.

Dissemination
Exploiting global renewable energy growth – A CenSES report on opportunities and
challenges for internationalisation in the Norwegian offshore wind and solar energy
industries

Håkon Endresen Normann (left) & Jens Hanson.
In February 2015, researchers at the TIK Centre for Technology,
Innovation and Culture (UiO) surveyed Norwegian firms
delivering products and services to the solar PV and offshore
wind power markets. The motivation for executing the survey
was that these two industries represent large industrial
potential for Norwegian firms and high global growth in
deployment and investment levels. However, the growth
in these markets has occurred in international markets and
not domestically. The purpose of the survey was therefore to
investigate barriers and opportunities for internationalisation
by Norwegian firms in these industries.

compete without a home market for smaller firms. This might
represent a more fundamental barrier for the offshore wind
industry considering that many of the firms are rather small.
Nevertheless, around half of the firms reported a growth in
number of full-time equivalents dedicated to solar PV and
offshore wind over the past years. More than three-quarters
expected increased turnover from these industries in the
next three years.

Findings from the survey were published in a CenSES report
in December 2015. The report bases its responses from
151 solar PV and offshore wind firms, and it presents that
most firms are small, or have only minor activities in these
industries. Many of the firms have their main activities in
other industries, for instance oil and gas. Further, we found
that activities in these industries build on established and
closely related industries. More than half of the offshore wind
firms base their activities in offshore wind on experience
from the oil and gas industry, and about one-third of solar
PV firms base their activities in solar PV on experience from
industry and materials.
One key challenge identified from the survey is that firms
find it demanding to demonstrate products and services
without a home market. Three-quarters of the offshore wind
firms explained that it is challenging to internationalise
without a home market. It is particularly challenging to
CenSES annual report 2015
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Dissemination

CenSES position paper on Energy demand
projections
As opposed to most other European countries, Norway
has no official, public energy projection. CenSES has
therefore developed an energy projection towards
2050, with openness to data and detailed discussions
of parameters and resulting energy demand. It is not a
prediction, but a projection, with assumptions based on
discussions among the CenSES partners. The objective
is to have a platform for further analyses within CenSES
and other interested users, where assumptions can
be openly presented. The intention is to develop
alternative paths based on future discussions, as a
way of improving the knowledge of how to achieve a
sustainable future energy system. The work was led by IFE
with support from Høgskulen i Sogn og Fjordane, Uio and
NTNU.

efficiency measures including heat pumps can reduce
the energy consumption in 2050 by about 23 TWh.
Illustrations of this, and several other scenarios are included
in this paper as “stories” describing literary how possible
futures might become.

In the reference path, final energy consumption will
increase by 30 TWh to about 250 TWh in 2050. The
increased electricity consumption is 21 TWh to 134 TWh
in 2050. Implementation of profitable energy efficiency
measures can reduce the final energy consumption by 4
TWh in total while the electricity use increase by 7 TWh
(-2% and +6% respectively). In total, profitable energy

UngEnergi

Some of the members in UngEnergi. From left to right: Kristine Klock
Fleten, Anna Solberg, Erling Gjeset, Kari Postmyr Jystad, Martine Klock
Fleten

UngEnergi is a group of students who seeks to improve
secondary school students understanding and interest
in renewable energy. Our main focus area is to engage
teachers to include information about the value of
renewable energy in their teaching lessons. This has also
been our top focus in 2015. To do so we have worked
on a number of projects, such as: school projects (build
your own solar powered car), school “packages” (pre-built
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materials to be used in class, i.e. about solar power) and
exercises directly related to the texts and materials found
on our website.
A marketing tool that UngEnergi has used with great results
in 2015, has been to attend seminars and various gatherings.
This has been a great way to market the website both towards
teachers and students. In 2015 UngEnergi participated in
“Trondheim Maker Faire”, “Trønderenergi-dagen”, “Juba
Juba-festivalen” and a regional gathering for science and
mathematics teachers. The project also partook in a science
conference in Oslo, proving to be relevant also outside the
region of Trøndelag. A milestone in marketing was also
reached when the regional newspaper Adresseavisen wrote
about the project in February.
Another exciting area that UngEnergi has worked on in 2015,
has been to develop new content and design for our webpage. To be able to convey what renewable energy is, and
why it is important, our website needs to cover all aspects of
the subject. The result of this will be unveiled in 2016.
Be sure to check out www.ungenergi.no in the following
months as new and exciting material will be revealed.

Dissemination
The Lerchendal Conference 2015

Marianne Ryghaug (left) deputy chairman in CenSES together with Jonas Gahr Støre (Leader of the Labour party), and Ylva Lindberg (Board member in Norsk
Gjenvinning Group.

The Lerchendal conference 2015 was arranged 3 - 4
February in Trondheim. The conference gathered 240
politicians, business leaders, academics and representatives
under the theme of “Change Agents for Green Growth”. The
purpose of this conference was to engage and discuss the
fact that climate change, destruction of biodiversity and
globalization confronts us with a number of major societal
challenges.
Marianne Ryghaug, deputy chairman in CenSES, participated
in the conversation about “Green growth in Norway” along
with Vidar Helgesen (EU / EEA minister), Jonas Gahr Støre
(the party leader, Labour,) Måns Nilsson (Deputy Director
& Research Director, Stockholm Encironmental Institute),
Bjorn K. Haugland, Chief Sustainability Officer, DNV GL and
Steinsmo, President, SINTEF.
Among many highlights were Gahr Støre’s speach about
EV policy. Gahr Støre emphasized that: “The vision of a zero
emission transport sector within 15-20 years is realistic”.

Marianne Ryghaug together with Per Espen Stoknes (BI Klimastrategi).

Ryghaug highlighted the link between research and the
green shift. Research may provide new creative technology
solutions in the future, and she pointed out that if we are to
achieve a successful integration of smart energy technologies
and more distributed energy solutions, we need active
consumers who engage in technology. Ryghaug also argued
that it will be interesting to see which technologies have the
potential to create engagement and commitment among
the consumers, and engagement is needed to create a green
shift.

Tweet tweet
At the end of 2015 CenSES had 557 followers, and we were
following 853, all key national and international stakeholders such as industry decision makers, politicians,
scientists and researchers.

We use twitter to present our research and to communicate
with people that are sharing the same passion about
sustainable energy.

Follow us on twitter! @FMECenSES
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Education
Master students
In 2015 approximately 44 master students wrote their thesis
on environmentally friendly energy systems and markets in
CenSES. Key researchers, post docs and phd students from
the center supervised the master students.

PhD students
There were 23 PhD students funded by CenSES in 2015.
Six of these students finished their thesis during the year,
Xiaomei Cheng (NHH), Mads Dahl Gjefsen (UiO), Robert
Jomisko (NTNU), Bente Johnsen Rygg (HiSF, NTNU), Eirik
Swensen (NTNU), Hans Jakob Walnum (Vestlandsforsking).
Further to this, an additional 24 PhD students were
employed in related projects with funding from other
sources. These students were invited to participate in events
organized by CenSES, and some of them presented their
work at the annual conference in December. Six of these
students finished their thesis during the year: Sahar Babri
(NHH), Victoria Gribkovskaia (NHH), Marius Korsnes (NTNU,
China Project), Marianne Steinmo (HBS), Tunc Durmaz (NHH)
and Steinar Veka (NFR).

Master thesis: “Entering a Developing
Country with a Solar Cooker: Strategies for
Start-ups, NTNU”
This master thesis by Even Sønnik Haug Larsen and Guro
Grytli Seim investigates how start-ups can acquire change
agents to overcome barriers to adoption when entering a
developing country market with a solar cooker. Today, 2.7
billion people rely on biomass as their primary cooking fuel,
leading to severe health and environmental impacts in many
developing countries. Solar cooking represents a
technologically viable alternative to the use of biomass,
but scaling up the market has failed despite many years
of efforts, mostly by non-profits, donor agencies and
governments. There are several barriers to the adoption of
solar cookers, where factors such as disruptiveness of the
technology, high complexity and low purchasing
power impede the adoption rate. This thesis provides a
recommendation and a tool kit to start-ups in the solar
cooking industry, to help them choose the most appropriate
entry strategy, thus facilitating the diffusion of such
environmentally friendly technologies.
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Master thesis: “Revenue Models and
Pricing Strategies in Solar-Based
Decentralized Micro-Grid Rural
Electrification Companies in India, NTNU”
This master thesis by Stian Angelsen and Dag Håkon Andre
Åsmundhavn Haneberg focuses on revenue models and
pricing strategies in the context of solar-based
decentralized micro-grid companies operating in rural India
and investigates how a revenue model can be developed
in this context. There is a need to develop financially
sustainable solutions that can provide 450 million people
in rural areas of India with electricity. In order to attract
more investors, and speed up the electrification process,
decentralized micro-grid operators in rural India strive for
higher operational profits to attract more investors. This
thesis contributes by developing a tool for revenue model
development that consists of two parts; the revenue model
structure, and a set of revenue model ideas to address
contextual challenges. By incorporating learning into the
model, the thesis provides a handy tool that can be adapted
to different contexts for entrepreneurs in the industry.

Education

State Entrepreneurship and Innovation in
China
2015 dissertation: Marius Korsnes, NTNU
Many people may wonder if something truly novel and
innovative can originate from China. In my PhD thesis about
China’s offshore wind industry I seek to better understand
innovation in a Chinese context, and whether Chinese
innovation and entrepreneurship may eventually lead to
a transition towards more renewable energy. Here I briefly
present my recently defended PhD dissertation entitled
‘Chinese Renewable Struggles: Innovation, the Arts of the
State and Offshore Wind Technology’.
We know that China has an authoritarian government,
with a dominating Chinese Communist Party. To what
extent does innovation happen in an authoritarian
system, and how, if at all, does the Chinese government
accommodate for innovation activities? One way of
understanding this question is to use Mazzucato’s concept
of the ‘entrepreneurial state’. Mazzucato (2013) defines
entrepreneurs as actors who are willing and able to take on
risk and genuine uncertainty. She finds that the courage,
foresightedness and stability of the government have
been crucial for paving the way for new technological
developments, such as renewable energy technologies. In
my research on China’s offshore wind industry I find that the
Chinese government is an important force in catering for
an environment favourable to innovation and innovation
processes. I describe this as the ‘arts of the state’ in China,
and there are at least two characteristics that promote new,
renewable energy initiatives:
1) Chinese institutions are characterised by flexibility,
supporting or constraining enterprises that to a varying
degree are controlled by the central government;
2) Experimentation is an important learning strategy that
provides competencies and experiences to Chinese firms,
but that involves higher risks. Experimentation is also an
important tool for policy learning and policy development.

In China’s offshore wind industry we observe strong state
support of industrial innovation and manufacturing of
technologies that already exist elsewhere, but we also
observe that the Chinese government and industry actors
are willing and able to take on risk and genuine uncertainty.
This risk is related to the uncertainty of rendering
technologies and practices in China, and whether or not
something new will come out of it in the end. In short,
Chinese actors take risks to learn. Chinese actors appear
to be avid learners, willing to take chances and quick to
seek and create new opportunities. Attempts at innovation
usually fails, which is why innovation activities always are
embedded with risk. But a Chinese innovation environment
as described through studying the offshore wind industry
can be considered a space where experimentation, learning
and exchange of knowledge and experiences eventually
will lead to innovation.
Literature:
Mazzucato, M., 2013. The Entrepreneurial State: Debunking Public vs. Private
Myths in Risk and Innovation, London, New York, Delhi: Anthem Press.

PhD student Marius Korsnes defended his thesis “Chinese
Renewable Struggles. Innovation, the Arts of the State and Offshore Wind Technology” December 1st 2015.
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2015 dissertation: Xiaomei Cheng, NHH

Xiaomei Cheng defended her PhD thesis in December 2015.
Her thesis is titled “Essays on Efficiency and Productivity in
Electricity Networks”.
The Norwegian electricity sector was reorganized and
deregulated in the beginning of the 1990s. The basic idea
behind the restructuring was to unbundle the services in
the value chain and expose some of them to competition.
The competitive part includes generation, wholesale and
retail/supply, while other functions, like transmission and
distribution, remained regulated. Since 1993, different
regulatory schemes have been used by the regulator NVE,
from rate of return regulation in the first years to the present
yardstick regulation. The efficiency incentives for the
network companies have gradually been strengthened, and
NVE has increasingly relied on benchmarking methodology
to evaluate the performance of the companies and to set
reasonable revenue caps.
The thesis contains five papers on topics related to the
performance, i.e., efficiency and productivity, in
Norwegian distribution companies using different
benchmarking approaches. The first paper compares Data
Envelopment Analysis (DEA) to the recently developed
StoNED (Stochastic Non-parametric Envelopment of Data)
method. The latter method can distinguish between
noise and inefficiency, but the paper illustrates that the
distributional assumptions often are inconsistent with
observed data, and that they can have a great effect on the
estimated efficiencies.
The second paper develops a measure of scale elasticities
based on StoNED. The analysis shows that the distribution
companies are predominantly too small, in line with
36
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previous studies. Optimal company sizes decrease when the
analysis is adjusted for local cost drivers like weather and
topology, but this effect is small.
The third paper shows how measurement and
decomposition of Malmquist productivity indexes can
be implemented with StoNED. It also shows that the
distributional assumptions in StoNED will influence some,
but not all of, the productivity indices. The fourth paper
applies the developed method to data for 2004-2013 and
compares the results to those obtained with DEA and
SFA. All methods agree that the average productivity of
the distribution companies increased from 2004 to 2007,
and that it decreased thereafter. This is surprising, since
the efficiency incentives were strengthened with the
introduction of yardstick regulation in 2007. Although
the methods disagree somewhat on the cause for the
negative development, they all agree that there has been
technological regress for the entire period 2004-2013.
The last paper suggests an
alternative distributional
assumption about
inefficiency in order to
accommodate the negatively
skewed distributions that
are sometimes observed for
estimated residuals, and it
discusses the importance
of functional form in the
suggested approach via a
simulation study.

PhD student Xiaomei Cheng.

Education
PhD candidates with financial support from the centre budget

Veronica
Araoz
NHH (2012)

Mads Dahl
Gjefsen
UiO (2015)

Lisa Maria
Assman
NTNU

Ole Inge
Gjerald
Vestforsk/NTNU

Vegar Lein
Ausrød
NTNU

Jens Hanson
UiO (2013)

Øyvind
Bjørgum
NTNU

Daniel
Haugstvedt
NTNU (2014)

Xiaomei
Cheng
NHH (2015)

Linda
Ellingsen
NTNU

Thomas
Gibon
NTNU (2015)

Geoffrey Gilpin
Vestforsk/UMB
(2013)

Robert L.
Jomisko
NTNU (2015)

Karen Byskov
Lindberg
NTNU

Sylvia
Lysgård
NTNU

Johannes
Mauritzen
NHH (2012)

Patrick
Narbel
NHH (2014)

Håkon
Normann
UiO

Hilde
Nykamp
UiO (2015)

Ha Thi Bich
Pham
UiO (2012)

Hilde
Reinertsen
UiO

Bente
Johnsen Rygg
HiSF/NTNU
(2015)

Zhonghua Su
NTNU

Eirik
Swensen
NTNU (2015)

William
Throndsen
NTNU

Trine
Unander
NTNU

Hans Jakob
Walnum
Vestforsk/AAU
(2015)

Tyson
Weaver
HiSF/NTNU

Vivek Sinha
NTNU

Christian
Skar
NTNU

Post docs with financial support from the centre budget

Anders
Arvesen
NTNU

Ekaterina
Bjørnåli
NTNU

Jens Hanson
UiO

Adela Pages
NTNU

Ola Edvin Vie
NTNU

Parmita Saha
HiSF

Stefan
Pauliuk
NTNU

Johannes
Mauritzen
NHH

Gerardo
Perez Valdés
NTNU
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2011
4 142
4 661
0
96
0
1 074
1 794
1 042
2 349
3 178
1 804
2 100
1 407
23 648
947
160
24 755

2012
7 049
6 420
616
247
0
4 140
2 896
1 127
3 089
4 856
2 433
2 047
1 398
36 317
1 127
173
37 617

2013
8 197
6 842
1 496
239
76
4 127
1 852
797
2 688
3 510
2 381
2 032
1 289
35 525
1 006
556
37 087

2014
6 309
6 726
2 161
321
12
3 655
2 194
1 195
2 738
3 207
2 234
2 110
1 551
34 413
1 276
192
35 880

2015
5 540
5 573
2 076
350
40
3 086
8 817
510
3 429
2 909
3 294
2 269
1 289
39 182
765
497
40 444

2016
6 516
8 154
1 287
164
225
2 960
8 985
511
2 837
3 012
1 727
2 060
1 399
39 837
1 100
514
41 451
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TOTAL

BUDGET RA1
BUDGET RA2
BUDGET RA3
BUDGET RA4
BUDGET RA5
BUDGET Management
BUDGET Center

2017
7 193
9 427
450
0
175
2 921
8 659
509
2 887
3 004
1 739
2 070
1 396
40 431
1 100
513
42 044

2018
4 649
7 672
34
0
102
2 922
631
509
2 299
3 032
1 739
2 100
1 395
27 084
1 100
513
28 697

2019All years
120
49 715
758
56 235
36
8 156
0
1 417
0
630
242
25 127
0
35 827
0
6 199
0
22 316
0
26 708
0
17 351
0
16 788
0
11 124
1 156
277 592
0
8 421
0
3 118
1 156
289 132

8 135

506
2 699
1 612
1 634
364
785
535

16 619

3 977
5 036
2 586
2 207
1 050
1 764
0

4 953
5 286
2 851
6 466
1 888
2 256
26

597
3 137
2 093
3 345
2 093
1 046
1 772

4 740
5 205
2 651
6 800
1 622
1 928
58

558
2 333
2 731
3 952
1 868
1 312
652

5 151
4 009
2 778
6 086
2 091
1 861
498

811
2 131
2 983
4 630
2 443
1 262
2 147

3 113
2 458
2 721
10 558
2 650
2 513
23

2 238
2 012
2 219
3 333
2 713
1 512
2 109

3 515
1 909
2 805
12 826
2 489
1 771
0

2 242
1 737
2 215
3 356
2 050
1 523
1 896

4 932
1 919
2 795
12 698
2 865
1 815
0

1 927
1 770
1 576
1 816
1 144
1 571
1 845

3 461
1 893
2 845
4 843
2 143
1 863
0

0
0
0
0
0
0
0

603
0
0
242
36
275
0

10 029
19 284
17 712
25 655
13 727
10 552
11 768

34 446
27 715
22 032
62 726
16 834
16 047
605

13 891

23 726

14 083

23 004

13 406

22 474

16 408

24 036

16 136

25 315

15 019

27 025

11 649

17 048

0

44 474
46 999
39 744
88 381
30 561
26 599
12 373

total

1 156 108 727 180 404 289 131

2011
2012
2013
2014
2015
2016
2017
2018
2019
All years
financial inkind financial inkind financial inkind financial inkind financial inkind financial inkind financial inkind financial inkind financial inkind financial inkind

1 149
3 465
2 282
3 590
1 052
1 542
811

2011
2012
2013
2014
2015
2016
2017
2018
2019
All years
financial inkind financial inkind financial inkind financial inkind financial inkind financial inkind financial inkind financial inkind financial inkind financial inkind total
0
4 015 0
6 236 0
6 391 0
5 315 0
4 348 0
4 631 0
5 371 0
3 785 0
120
0
40 213 40 213
0
3 670 0
3 951 0
4 246
4 601 0
3 018 0
3 903 0
5 345 0
3 901 0
758
0
33 394 33 394
0
0
0
616
0
616
0
674
0
609
0
93
0
75
0
34
0
36
0
2 753 2 753
0
0
0
0
0
22
0
32
0
87
0
0
0
0
0
0
0
0
0
141
141
0
0
0
0
0
18
0
12
0
0
0
25
0
25
0
25
0
0
0
105
105
0
990
0
3 414 0
2 776 0
2 542 0
2 190 0
1 989 0
1 990 0
1 991 0
242
0
18 124 18 124
0
613
0
1 166 0
866
0
952
0
6 536 0
7 804 0
7 363 0
375
0
0
0
25 675 25 675
0
392
0
477
0
797
0
684
0
0
0
0
0
0
0
0
0
0
0
2 350 2 350
0
1 650 0
1 912 0
1 750 0
1 800 0
1 850 0
1 900 0
1 950 0
2 000 0
0
0
14 812 14 812
0
2 179 0
2 362 0
2 039 0
2 166 0
2 049 0
1 610 0
1 605 0
1 637 0
0
0
15 647 15 647
0
964
0
1 265 0
1 277 0
1 219 0
1 384 0
1 060 0
1 000 0
1 000 0
0
0
9 169 9 169
0
700
0
700
0
700
0
700
0
700
0
700
0
700
0
700
0
0
0
5 600 5 600
0
500
0
500
0
500
0
500
0
500
0
500
0
500
0
500
0
0
0
4 000 4 000
0
15 673 0
22 599 0
21 998 0
21 348 0
23 271 0
24 215 0
25 925 0
15 948 0
1 156 0
171 983 171 983
3 900 947
4 025 1 127 2 317 1 006 3 202 1 276 4 832 765
4 118 1 100 3 517 1 100 2 817 1 100 0
0
28 727 8 421 37 149
4 235 0
9 866 0
12 273 0
9 548 0
11 576 0
12 168 0
11 502 0
8 832 0
0
0
80 000 0
80 000
8 135 16 619 13 891 23 726 14 590 23 004 12 750 22 624 16 408 24 036 16 286 25 315 15 019 27 025 11 649 17 048
0 1 156 108 728 180 404 289 132

Cost per Research Area

NTNU IØT
NTNU HF
NTNU Indecol
NTNU Elkraft
NTNU Samfunnsforskning
UiO
HiSF
VF
NHH
Sintef EF
Sintef TS
IFE
SNF
Total research partners
Total user partners
Research Council
Total

Partner

Funding plan

For the tables showing budget and results, the numbers for 2011-2015 are the actual reported costs.
The numbers for NTNU HF includes the costs for the centre management and joint activities.

Partner
NTNU IØT
NTNU HF
NTNU Indecol
NTNU Elkraft
NTNU Samfunnsforskning
UiO
HiSF
VF
NHH
Sintef EF
Sintef TS
IFE
SNF
Total research partners
Total user partners
Abroad
Total

Budget and reported costs

Financial overview
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Key Researchers
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Name

Institution

Main research area

Espegren, Kari

IFE

RA 2

Lind, Arne

IFE

RA 2

Rosenberg, Eva

IFE

RA 2

Seljom, Pernille (16,7 % IFE)

IFE

RA 2

Eskeland, Gunnar

NHH

RA 3

Bjørndal, Mette

NHH

RA 3

Bjørndal, Endre

NHH

RA 3

Sandal, Leif

NHH

RA 3

Andersson, Jonas

NHH/SNF

RA 3

Rud, Linda

NHH/SNF

RA 3

Gaasland, Ivar

SNF

RA 3

Godal, Odd

SNF

RA 3

Heum, Per

SNF

RA 3

Wicken, Olav

UiO

RA 1 & 4

Aall, Carlo

Vestlandsforsking

RA 1 & 4

Simonsen, Morten

Vestlandsforsking

RA 1 & 4

Hille, John

Vestlandsforsking

RA 1 & 4

Holden, Erling

HiSF

RA 1 & 4

Stokka, Arne

SINTEF TS

RA 3

Midttun, Kjetil

SINTEF TS

RA 2 & 3

Torvatn, Hans

SINTEF TS

RA 1

Nilsen, Sverre Konrad

SINTEF TS

RA 5

Graabak, Ingeborg

SINTEF Energi

RA 5

Belsnes, Michael

SINTEF Energi

RA 5

Warland, Leif

SINTEF Energi

RA 5

Fodstad, Marte

SINTEF Energi

RA 5

Voller, Steve

SINTEF Energi

RA 5

Wolfgang, Ove

SINTEF Energi

RA 5

Ahcin, Peter

Sintef Energi

RA 5

Tomasgard, Asgeir

NTNU

RA 2 & 3

Ryghaug, Marianne

NTNU

RA 1 & 4

Lagesen, Vivian A

NTNU

RA 1 & 4

Sørensen, Knut

NTNU

RA 1 & 4

Robert Næss

NTNU

RA 1 & 4

Vie, Ola Edvin

NTNU

RA 4

Hansen, Gard Hopsdal

NTNU

RA 4

Solli, Jøran

NTNU

RA 1

Næss, Robert

NTNU

RA 1 & 4

Westgaard, Sjur

NTNU

RA 2

Fleten, Stein-Erik

NTNU

RA 2

Moen, Øystein

NTNU

RA 4

Widding, Øystein

NTNU

RA 4

Sørheim, Roger

NTNU

RA 4

Hertwich, Edgar

NTNU

RA 5

Strømman, Anders Hammer

NTNU

RA 5

Østerlie, Thomas

NTNU Samfunnsforskning

RA 4

Egging, Ruud

NTNU

RA 3 & 5
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Postdoc researchers with financial support from CenSES
Name

Nationality

Period

M/F

Topic

Arvesen, Anders

Norwegian

01.02.1331.01.15

M

Transition to a Sustainable Energy Infrastructure

Bjørnåli, Ekaterina

Norwegian

01.11.1125.08.16

F

Commercialization processes in entrepreneurial firms: examples from renewable energy

Hanson, Jens

Norwegian

01.10.1310.01.15

M

Pages, Adela (40 %)

Spanish

01.08.1230.09.14

F

Energy system and market modelling

Valdés, Gerardo Alfredo Perez
(LinkS project )

Mexican

01.04.1231.03.14

M

Energy system investment models

Vie, Ola Edvin

Norwegian

01.01.1331.12.14

M

The need for knowledge integration in renewable energy innovation and
commercialization

Saha, Parmita

Bangladeshi

01.09.1131.08.14

F

Identifying barriers to development of hydropower project in Norway

Pauliuk, Stefan

German

10.04.1309.04.15

M

Critical materials and a common modelling framework for Industrial Ecology

Mauritzen, Johannes

Norwegian

01.01.1331.12.15

M

Statistical Modelling in Energy Markets

Postdoc researchers working on CenSES projects with financial support from other sources
Name

Funding

Nationality

Period

M/F

Topic

Andersen, Allan Dahl

RENERGI/
RenTrans

Danish

11.2012 10.2014

M

The role of infrastructure and policy making for transition processes,
focusing on Norwegian renewable energy sector

01.05.1401.05.15

M

IFE

Norwegian

01.08.1231.07.14

M

Energy efficiency through refurbishment, the role of intermediary
actors

Norwegian

01.10.1330.09.17

M

Diego, Garcia
Fyhn, Håkon

NORDSTAR

Haugom, Erik
Heidenreich, Sara

IEE

German

01.04.14 31. 03. 16

F

UseITsmartly

Liste, Lucia M.

Miljø 2015

Spanish

01.05.15 30. 06. 16

F

Bringing environmental knowledge into action: Environmental knowledge management in Norwegian local governments

Karlstrøm, Henrik

RCN

Norwegian

21.03.1215.11.14

M

Public acceptance of renewable technologies

Molnar, Peter

RENERGI

Slovakian

01.03.1121.10.14

M

How investors in small hydro and wind power plants make their investment decisions

Pichler, Alois

RENERGI

Austrian

15.11.1214.11.14

M

Optimal power network design and operation

Norwegian

27.08.12 23.03.16

M

Skjøtsvold, Thomas Moe
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PhD candidates with financial support from CenSES
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Name

Nationality Period

M/F

Topic

Araoz, Veronica
(Defended 30.05.12)

Mexican

01.08.0830.05.12

F

Essays in Pricing in Deregulated Electricity Markets

Assmann, Lisa Maria

German

15.08.201214.08.16

F

Speed optimization theory and practices In maritime shipping

Ausrød, Vegar Lein

Norwegian

M

Commercialization of renewable energy

Bjørgum, Øyvind

Norwegian

M

Cheng, Xiaomei
(Defended 18.12.15)
Ellingsen, Linda

Chinese

F

New firms developing novel technology in a complex emerging industry. The road towards
commercialization of renewable marine energy technologies
Essays on Efficiency and Productivity in Electricity Networks

F

Life cycle assessment of traction batteries for transport applications

Gibon, Thomas

French

M

Scenario-based life cycle inventory methods to inform climate mitigation

Gilpin, Geoffrey
(Defended 18.01.13)
Gjefsen, Mads Dahl
(Defended 11.05.15)
Gjerald, Ole Inge

Canadian

M

Life cycle analysis of 1st through 4th generation biofuels

M

Discords in Science and Technology Advocacy: Lessons from CCS for Geoengineering

M

Renewable strategies? Implementing and commercializing new energy technologies

Hanson, Jens
(Defended 04.10.13)
Haugstvedt, Daniel
(Defended 17.01.14)
Jomisko, Robert L.
(Defended 04.09.15)
Lindberg, Karen
Byskov (50% CenSES,
50% ZEB)
Lysgård, Sylvia

Norwegian

01.11.1030.06.16
01.10.1009.06.16
15.09.1118.12.15
15.09.13 14.09.16
01.12.11 30.11.15
01.09.0818.01.13
15.03.1011.05.15
01.09.0831.12.15
01.01.0804.10.13
01.06.1017.01.14
01.09.1015.11.15
01.09.11-

M

Solar energy technology, industry and policy

M

Hydropower Scheduling Analysis Using Statistics and Stochastic Programming

M

Under investigation. About processes of learning and management of knowledge in climate, energy, and environmental policy
The impact of zero emission buildings (ZEB) on the energy system through smart grid and
demand side management (DSM)

Mauritzen, Johannes
(Defended 14.05.12)
Narbel, Patrick
(Defended 14.08.14)
Normann, Håkon

Norwegian

Nykamp, Hilde

Norwegian

Pham, Ha Thi Bich
(Defended 09.06.12)
Reinertsen, Hilde

Vietnamese

Rygg, Bente Johnsen
(Defended 17.04.15)
Sinha, Vivek

Norwegian

Skar, Christian

Norwegian

Su, Zhonghua

Chinese

Swensen, Eirik
(Defended 13.05.15)
Throndsen, William

Norwegian

Unander, Trine

Norwegian

Walnum, Hans Jakob
(Defended 23.09.15)
Weaver, Tyson

Norwegian

Norwegian

Norwegian
Norwegian

Norwegian
Norwegian
Norwegian

F

01.05.16
Norwegian

Swiss/Finnish
Norwegian

Norwegian

Indian

Norwegian

American
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23.01.12 27.10.14
01.08.0814.05.12
15.08.1014.08.14
19.03.1230.09.16
01.02.12 16.16.16
01.12.0809.06.12
01.05.1027.04.16
01.02.1117.04.15
01.08.1101.12.16
16.08.1001.05.15
01.03.13 01.12.16
01.09.1013.05.15
01.04.1125.05.16
08.01.13 03.05.18
01.09.1123.09.15
01.09.1128.04.16

F

Hva dreier det seg om? Næringsliv, politikk og praksiser i to norske (miljø)saker

M

Windonomics: empirical essays on the economics of wind power in the Nordic electricity
market
Framework promoting the development of renewable energy in developing countries

M
M
F
F
F
F

New renewable industry formation: The constraining and enabling role of the oil and gas
industry on an emerging offshore wind industry in Norway
Green Innovation in the Norwegian Construction Industry
Transformations in the cement industry - A natural resource based industry in the context
of climate change
Optics of evaluation: Making Norwegian foreign aid an evaluable object, 1980-1992

M

Renewable Energy as a Community Concern: How Local Communities Face the Challenge
of Increasing Use and Production of Renewable Energy
Unleashing the potential of renewable energy for decentralized production: an investigation into organization strategies and system requirements
Modelling of the European power market for low emission scenarios

F

Equilibrium models for energy systems

M

Love and intricacies” – Stumbling stones for development of carbon capture and storage

M

M

Response and Responsibility. Smart meters, end use, and the possibility of a green material
public
Innovation and learning in energy policy: The role of the environmental groups in
rethinking Norwegian energy policy
Fixing or transferring environmental problems in the transport sector

M

Norwegian hydropower international development

M

F

PhD candidates working on CenSES projects with financial support from other sources
Name

Funding

Nationality

Period

M/F

Topic

Arvesen, Anders
(Defended 01.13)

Indecol

Norwegian

01.08.0831.07.12

M

Industrial ecology perspective of offshore wind power industry

Babri, Sahar
(Defended 20.08.15)

NHH

Iranian

08.201220.08.15

F

Essays on Transportation

Bouman, Evert

DION

Dutch

01.06.12 31.05.15

M

Prospective environmental impacts and material requirements
of climate change mitigating technologies and measures

Dahlen, Kai Erik

PURELEC/
RENERGI

Norwegian

01.10.1030.09.14

M

Risk management and assessment for energy markets: Extreme
value statistics

Forminykh, Elena

NHH

Russia

01.10.1030.09.14

F

Godbolt, Åsne Lund
(Defended 13.06.14)

RENERGI

Norwegian

01.08.0813.06.14

F

Building markets, shaping policy? The role of economics in
energy policy and energy use

Gribkovskaia, Victoria
(Defended 08.06.15)

NHH

Belarusian

2007 08.06.15

F

Essays on Pricing in Electricity Markets

Hagfors, Lars Ivar

NFR, RISKYRES

Norwegian

01.10.1330.09.17

M

Building markets, shaping policy? The role of economics in
energy policy and energy use

Haugom, Erik
(Defended 24.10.12)

NFR - Renergi

Norwegian

01.01.0924.10.12

M

Modelling and forecasting electricity prices and volatilities

Heidenreich, Sara
(Defended 24.10.14)

RENERGI

German

15.09.1024.10.14

F

Blowing in the wind: The socialization of offshore wind technology

Helgesen, Per Ivar

RENERGI

Norwegian

01.06.1231.05.16

M

Regional effects of energy policy

Hopaneng, Lina
Ingeborgrud

NTNU/KULT

Norwegian

01.08.14 31.07.17

F

Jakobsen, Siri

NFR, Forskningsløft nord

Norwegian

01.08.1031.07.14

F

Sustainable innovation in the process industry, innovation,
cooperation and technology transfer

Johansen, Ulf

NTNU/IØT

Norwegian

21.03.12 15.11.14

M

Winners and losers in regional economic development

Karlstrøm, Henrik
(Defended 20.03.12)

RENERGI

Norwegian

18.08.0820.03.12

M

Empowering markets? The construction and maintenance of a
deregulated market for electricity in Norway.

Klimek, Alexandra
(Defended 09.12.14)

NFR.RENERGI

German

01.09.0909.12.14

F

Public Engagement in Post Carbon Strategies: Patterns of attitudes and engagement

Kong, Jiehong
(Defended 25.08.12)

NHH

Chinese

14.08.08 25.08.12

F

Integration and coordination of supply chain: Case studies in
forestry and petroleum industries

Korsnes, Marius
(Defended 01.12.15)

NTNU, China
project

Norwegian

21.05.1220.05.15

M

Chinese Renewable Struggles. Innovation, the Arts of the State
and Offshore Wind Technolog

Lauvås. Thomas

RFF-Nord/
Helgeland
Sparebank

Norwegian

19.09.1318.09.17

M

Technology entrepreneurship and university- industry technology transfer

Ottesen, Stig

NCE Halden

Norwegian

01.01.1130.06.16

M

Techno-economic modelling of smart energy systems

Seljom, Pernille

RENERGI

Norwegian

01.01.1131.12.14

F

The future Norwegian energy system in a European context

Shiyu, Yan

NHH

Chinese

01.09.13 01.09.17

M

Using CO2 differentiated vehicle tax to improve new vehicle
fuel economy: evidence from Norway

Skjeret, Frode

NECCI

Norwegian

01.11.1201.03.15

M

Regulation of electricity markets

Skjølsvold, Tomas Moe
(Defended 24.08.12)

RENERGI

Norwegian

01.08.0824.08.12

M

Innovation and commercialization in bioenergy

Steen, Markus

RSO/SVT

Norwegian

01.06.1030.05.15

M

Green industrial restructuring and the emergence of novel
production networks in new renewable energy

Steinmo, Marianne
(Defended 27.03.15)

HBS

Norwegian

01.08.1027.03.15

F

How Firms use University-Industry Collaboration to innovate:
The role and development of Social Capital and Proximity
Dimensions

Toftaker, Marit

RENERGI

Norwegian

01.01.1023.04.14

F

EV User Preferences and User Strategies
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Name

Funding

Nationality

Period

M/F

Topic

Søraa, Roger

NFR/KLIMAFORSK

Norwegian

01.01.14 01.01.17

M

Crafting Climate Transitions from Below

Toftaker, Marit

NFR, Renenergi

Norwegian

01.01.10 01.12.15

F

EV user preferences and user strategies

Tunc, Durmaz
(Defended 01.09.15)

NHH

Turkish

01.08.09 01.09.15

M

Essays in energy, environment and technology

Veka, Steinar
(Defended 21.08.15)

NFR:ElcarbonRisk/Renenergi

Norwegian

01.08.12 21.08.15

M

Essays on price formation and risk assessment in energy
markets

Xiaozi, Liu
(Defended 09.11.12)

NHH

Chinese

14.08.10 09.11.12

F

Essays on economic optimization: bringing fisheries economics and fisheries biology

Øverås, Ingrid

NTNU/KULT

Norwegian

01.2005 31.12.12

F

Localization and Design of wind parks in Norway Controversies in Environmental Planning

Master degrees
Name

M/F

Institution

Topic

Aamodt, Frida Arnesen & Ytterbø, Marianne

F

NTNU

National strategic investments in electricity transmission capacity in Europe.

Atroshi, Gulizar

F

NTNU

Velferdsteknologi fra planer til prosjekt”. En kvalitativ studie av domestisering av velferdsteknologi

Banik, Abhijit

M

NTNU

Commercialization of norwegian wind Energy Technologies

Berglund, Belinda

F

NTNU

Hvem tar ansvaret? Teknologers bidrag til et mer bærekraftig samfunn

Berntsen, Stine Anette & Vatn,
Hege Grønning

F

NTNU

Business Models for Extracting the Value of Flexibility in Electricity Systems.

Bredesen, Hanna

F

NTNU

El-sykkelen – en sommerfugl i vinterland? En studie av el-sykkelens teknopolitiske utfordringer i Trondheim

Birkelund, Henrik & Opdal,
Martin

M

NTNU

The effects of Implied Volatility on Forecasts of Realized Volatility in the Nordic Power
Forward Market.

Bojer, Ranja

F

NTNU

Sporet av den tapte tid. Analog revansj i den digitale tidsalder.

Braun, Sebastian Matthias

M

NTNU

Business Models in Smart Grids.

Chiesura, Lorenzo

M

NHH

The relation between Venture Capital and Private Equity investments in Renewable Energy Sources.

Correia, J.C & Tennfjord, M.N

F

NTNU

Critical Components of business models for renewable energy based rural electrification.
NTNU School of Entrepreneurship

Deal, Elliot

M

NHH

Cars Bounce Back from Tax Changes: The Rebound Effect from Recent Changes to the
Norwegian Motor Vehicle Registration Tax.

Dolnacianu, Andreea Luminita
& Ikram, Omar

M&F

NHH

Mind the gap: analyzing the impact of offshore wind power on conventional power in the
UK.

Dostanic, Ela

F

NTNU

Farlige forbindelser! Konstruksjon av bakteriologiske forbindelser i Norge, 1980-2003.

Erspamer, Kai & Moore, Finolo

M

NHH

Improved Wind Measurement and Wind Farm Project Development - Determining the
Financial Value of Enhanced, High-Resolution Wind Resource Potential Data in the Investment Process.

Eliassen, Markus & Steine,
Sturla

M

NTNU

A new quantile Regression Model to forecast one day ahead Value at Risk.

Guillot, Elisabeth Stephane

F

NTNU

The WoW Factor. Leadership in World of Warcraft as Sociotechnical Practice

Heggheim, Hanne & Mogensen, Ingvild

F

NTNU

Wind Power Investment under Uncertainty and Simultaneous Electricity and Green Certificate Equilibrium.

Hole, K

M

NTNU School of
Entrepreneurship.

Framework for Experimental Learning: Replicable Business Models in Rural Electrification.

Ingebretsen, Erik & Johansen,
Tor Haakon Gimsdal

M

NHH

The profitability of pumped hydro storage in Norway.

Ingebrigtsen, Kristoffer &
Kaldahl, Jonas

M

NTNU

Sequential investment in gas fired power plants: A real options analysis

Jørgensen , Susanne

F

NTNU

Smart strøm - smarte kunder? En studie av norske husholdningers domestisering av
smarte strømmålere og styringsteknologier

Knoll, Espen Brevik

M

NTNU

Can the world be saved by rethinking buildings and their users? An analytic approach into
Norway’s first renovated energy plus house
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Kristiansen, Aurora

F

NTNU

Kunnskapsproduksjon i grenseland - en studie av forholdet mellom vitenskap og politikk
i Nordområdene

Kvam, Yrjan

M

NTNU

Skogens mange ansikt. Om å gi mening til skogen.

Morency-Lavoie, Felix

M

NHH

A von Thünen model of the commute. Ongoing.

Ni, Yuanming

F

NHH

Global Potential for Carbon Storage Based on Forest Ecosystems.

Oliver, Emil Johan & Toftesund,
Hans Christian

M

NTNU

Collaborating in research centres

Oprja, Risto

M

NTNU

Sykkel-IKTs uunngåelige rolle i sykkelhverdagen – en døråpner til bedre helse i Norge?

Peeva, Zhelyiana

F

NHH

Energy Efficiency in Buildings in Bulgaria: A case study of schools.

Petterson, Tor Brørs

M

NTNU

Det er ikke noen motbakker å grue seg til “. En kvalitativ studie av elsyklisters domestisering av elsykkelen

Roalsø, Helene, & Jacobsen,
Tina Slåttedal & Størksen,
Benedicte Hjelle

F

NTNU

Multinational Corporations Investing in the Marine Energy Industry The process of MNC’s
investing in the wave and tidal energy industries.

Rogne, Jonas Pauck & Wangen,
Thor Morten

M

NHH

A real option approach to Hydro’s investment at Karmøy.

Ruíz, Hector Campos

M

NHH

Analysis of Petroleum Tax Regimes for Private Investments in the Mexico. Ongoing.

Rundlang, Erik & Tjeransen,
Carl Fredrik

M

NTNU

Effektiviteten i det europeiske kraftmarkedet: Et tiltak for å inkludere fleksibilitet fra termisk kraftproduksjon.

Salvesen, Mari

F

NTNU

Det målbare mennesket. En kvalitativ studie av unge kvinners bruk av treningsapper.

Sefakor, Abgesi

M

NHH

The 21st Century Environmental Kuznets Curve (EKC): An analysis of OECD and Non-OECD
Countries.

Skorstad, Lise

F

NTNU

Miljøfyrtårn. En sertifiseringsordning som viser vei? NTNU/KULT 2015

Tobiassen, Karoline

F

NTNU

Grønt i alt vi gjør? En undersøkelse av rådgivende ingeniørers miljøkunnskap og håndtering av miljøutfordringer.

Tsagkaropoulos, Nikolaos

M

NHH

Bicycle Sharing Systems, Are they here to stay?

Tveter, Henrik Thorgesen

M

NHH

Large scale transition from conventional to electric vehicles and the consequences for the
security of electricity supply – a demand side analysis of electricity consumption.

Velázquez, Stephanie Maritza
Villegas

F

NHH

The road from diesel to natural gas. The impact of changing fuel sources in road transportation: the case of Kuehne + Nagel.

Vingen, Anita

F

NTNU

Smått er godt? Utfordringar og moglegheiter i midtnorsk småskalaproduksjon.
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Appendix 2: Related Projects Including CenSES
Research Partners
Modelling and forecasting risk in the electricity market, carbon market and
related energy markets (ELCARBONRISK).
RCN/RENERGI. 2010 - 2014
Project leader: Sjur Westgaard, NTNU.
Total budget: NOK 13 770 000
Investment in renewable electricity under climate policy uncertainty
(PURELEC).
RCN/RENERGI. 2010 - 2014
Project leader: Stein-Erik Fleten, NTNU.
Total budget: NOK 8 450 000
Public acceptance of post carbon strategies
RCN/RENERGI. 2009 - 2014
Project leader: Knut Holtan Sørensen, NTNU.
Total budget: NOK 8 891 000
Building markets, shaping policy? The role of economics in energy policy and
energy use.
RCN /RENERGI. 2007 - 2013
Project leader: Knut Holtan Sørensen, NTNU.
Total budget: NOK 3 368 00

Greenhouse gas emission goal for cars; feasibility and policy instruments.
SD, 2012 - 2013.
Project leader: Gunnar Eskeland, NHH
Total budget: NOK 500 000
Teknologibasert entreprenørskap og innovasjon som driver for industriell
utvikling i Nord-Norge.
NFR og Helgeland Sparebank. 2013-2016.
Project leader: Roger Sørheim, NTNU/Handelshøgskolen i Bodø.
Total budget: NOK 5 500 000
Crafting Climate Advisors - Developing Arenas for the Education of Craftsmen in the Face of Climate Transitions
KLIMAFORSK. 2013
Project leader: Jøran Solli, NTNU
Total budget: NOK 187 000
Influence of bioethanol fuels treatment for operational performance, ecological properties and GHG emissions of spark ignition engine
EEA. 2013-2015
Project leader: Otto Andersen, Vestlandsforsking

ECar, A strategy for electrification of road transport in Norway.
RCN /RENERGI. 2009 - 2013
Project leader: Tarjei Solvang, SINTEF Energy Research.
Total budget: NOK 10 600 000

useITsmartly - Environmental peer-to-peer education for youths with focus
on smart use of Information and Communication Technologies.
IEE. 2013 – 2016.
Project leaders: Knut H. Sørensen and Robert Næss, NTNU.
Total budget: NOK 2 300 000.

Environmental Sustainability Benchmarking of Low-Carbon Energy Technologies.
RCN/RENERGI. 2011 - 2013
Project leader: Edgar Hertwich, NTNU.
Total budget: NOK 2 954 000

Hvordan vil en dreining av fornybarstøtten i EU i retning av mer
markedsstyrte instrumenter påvirke grønne investorer? (RISKY-RES)
NFR, ENOVA, NVE, Statnett og Energi Norge. 2013-2016.
Project leader: Stein-Erik Fleten, NTNU.
Total budget: NOK 7 000 000.

Optimal power network design and operation.
RCN /RENERGI. 2011 - 2015
Project leader: Morten Hovd, NTNU.
In budget for CenSES: NOK 2 700 000

Bringing environmental knowledge into action: Environmental
knowledge management in Norwegian local governments.
Miljø2015 program. 2014 - 2017
Project leader: Vivian Anette Lagesen, NTNU.
Total budget: NOK 5 000 000

Dissemination of Scientific Knowledge as a Policy Instrument in Climate
Policy. RCN/NORKLIMA. 2011 - 2014
Project leader: Göran Sundqvist, UiO.
Total budget: NOK 6 200 000
Intermittent Renewables, Balancing Power and Electricity Market Design
(INTREPED).
RCN/RENERGI. 2012 - 2015
Project leader: Gunnar Eskeland, SNF.
Total budget: NOK 6 000 000.

Europeanisation of energy-technological innovation systems: drivers,
consequences and strategic challenges for Norway.
ENERGIX. 2014 - 2017
Project leader: Per-Ove Eikeland, Fridtjof Nansens Institutt.
Day-ahead bidding with multiple short-term markets”.
Sintef Energy Research. 2015-2018
Project leader: Marte Fodstad
Total budget: NOK 18 000 000

Regional effects of energy policy (RegPol).
RCN /RENERGI. 2012 - 2015
Project leader: Arne Stokka, SINTEF Technology and Society.
Total budget: NOK 11 950 000

Hybrid and other configurations for environmentally friendly transport
MARINTEK. (2014 – 2015)
Project leader: Elizabeth Lindstad
Total budget: NOK 2 550 000

Renewable energy as transition strategy.
RCN/RENERGI. 2011 - 2014
Project leader: Keith Smith, UiO

Norwegian Energy Road Map 2050.
SINTEF Energy Research.
Project leader: Marte Fodstad
Project startup: 2016
Total budget: NOK 14 900 000

The future Norwegian energy system in a European context
RCN/RENERGI. 2011 - 2014
Project leader: Kari Aamodt Espegren, IFE.
Total budget: NOK 7 270 000
Energy Technology System Analysis Programme
RCN/RENERGI. 2012 - 2015
Project leader: Kari Aamodt Espegren, IFE.
Total budget: NOK 1 720 000
Integrating households in the smart grid (IHSMAG).
ERA-NET. 2012 - 2014
Project leader NTNU: Marianne Ryghaug, NTNU.
Total budget: EUR 1 148 810
NORSTRAT - Nordic electricity road map 2050: Strategic choices towards
carbon neutrality
Nordic Energy Research. 2011 - 2015
Project leader: Ingeborg Graabak, SINTEF Energy Research
NORD-STAR - Centre of Excellence for Strategic Adaptation Research.
Nordforsk. 2011 - 2015
Centre director: Michael Goodside, Aarhus University.
Total budget: NOK 35 000 000
CenSES annual report 2015

Navigating the Roadmap for Clean, Secure and Efficient Energy Innovation –
SET-Nav (Horizon 2020)
TU Wien, NTNU and SINTEF Technology & Society with partners
Project leader: Gustav Resch,
Local project leaders: Ruud Egging (NTNU), Kjetil Midthun (SINTEF)
Project startup: 1. April 2016 - 31. March 2019
Total budget: EUR 3 999 411,25
Internationalization of Norwegian Offshore Wind Capabilities (InNOWiC)
EnergiX. 2016 - 2020.
Project leader: Asbjørn Karlsen
Total budget: NOK 10 800 000
Project title: Markets - actors - technologies: A comparative analysis of smart
grid solutions
Funding source: ERA-net Smartgrid plus
Year: 2015-2017
Project leader: Toke H. Christensen, Aalborg universitet
Total budget: NTNU: 5,3 mill NOK, whole consortium 14, 1 mill Nok
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Appendix 3: Publications
Journal papers
1. Alnæs, Erik Nicholas; Grøndahl, Roger Blikra; Fleten, Stein-Erik;
Boomsma, Trine Krogh (2015). Insights from Actual Day-Ahead Bidding of Hydropower. International Journal of Sustainable Energy
Planning and Management 7: 37-58
2. Alnæs, Erik Nicholas; Grøndahl, Roger Blikra; Fleten, Stein-Erik;
Boomsma, Trine Krogh (2015). Insights from Actual Day-Ahead Bidding of Hydropower. International Journal of Sustainable Energy
Planning and Management7: 37-58
3. Arvesen, Anders; Hauan, Ingrid Bjerke; Bolsøy, Bernhard Mikal;
Hertwich, Edgar G. (2015). Life cycle assessment of transport of electricity via different voltage levels: A case study for Nord-Trøndelag
county in Norway. Applied Energy 157: 144-151
4. Arvesen, Anders; Hertwich, Edgar G. (2015). More caution is needed when using life cycle assessment to determine energy return on
investment (EROI). Energy Policy 76: 1-6
5. Bjørgum, Øyvind; Netland, Torbjørn H. (2015). Configuration of
supply chains in emerging industries: A multiple-case study in the
wave-and-tidal energy industry. International Journal of Manufacturing Technology and Management (IJMTM) 00: 00-00
6. Bjørgum, Øyvind; Sørheim, Roger (2015). The funding of new
technology firms in a pre-commercial industry – the role of smart
capital. Technology Analysis & Strategic Management 27(3): 249-266
7. Bjørgum, Øyvind; Sørheim, Roger.The funding of new technology
firms in a pre-commercial industry – the role of smart capital. Technology Analysis & Strategic Management 27(3): 249-266
8. Ellingsen, Linda Ager-Wick; Majeau-Bettez, Guillaume; Strømman,
Anders Hammer (2015). Comment on “The significance of Li-ion
batteries in electric vehicle life-cycle energy and emissions and
recycling’s role in its reduction” in Energy & Environmental Science.
Journal of Industrial Ecology 19(3):.518-519
9. Fleten, S.E., Hagen, L.A., Nygaard, M.T., Smith-Sivertsen, R., Sollie,
J.M. The overnight risk premium in electricity forward contracts.
Energy Economics 49, 293-300.
10. Fodstad, Marte, Midthun, Kjetil T. & Tomasgard, Asgeir (2015).
Adding flexibility in a natural gas transportation network using interruptible transportation services. European Journal of Operational
Research243(2): 647-657
11. Gibon, Thomas; Wood, Richard; Arvesen, Anders; Bergesen, Joseph; Suh, Sangwon; Hertwich, Edgar G. (2015). A Methodology for
Integrated, Multiregional Life Cycle Assessment Scenarios under
Large-Scale Technological Change. Environmental Sciencand Technology 49(18): 11218-11226
12. Godbolt, Åsne Lund (2015). The ethos of energy efficiency: Framing consumer considerations in Norway. Energy Research & Social
Science 8: 24-31
13. Hansen, Gard Hopsdal; Steen, Markus (2015). Offshore oil and
gas firms’ involvement in offshore wind: Technological frames and
undercurrents. Environmental Innovation and Societal Transitions
17: 1-14
14. Heidenreich, Sara (2015). Sublime technology and object of fear:
offshore wind scientists assessing publics. Environment and planning A 47(5): 1047-1062
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15. Hellemo, Lars; Tomasgard, Asgeir. (2015) A generalized global
optimization formulation of the pooling problem with processing
facilities and composite quality constraints. TOP - An Official Journal
of the Spanish Society of Statistics and Operations Research.
16. Karbø, K., Breivik, R., Aall, C. Sumverknader av tekniske inngrep
i naturmiljøet: erfaringar, utfordringar og innspel til vegen vidare
med fokus på forvalting av ny fornybar energy. Utmark – tidsskrift
for utmarksforskning. (accepted for publication)
17. Mauritzen, Johannes. How electricity price spikes can help overcome the energy efficiency gap. Economics Letters 134: 114-117
18. Ottesen, Stig Ø. & Tomasgard, Asgeir (2015). A stochastic model
for scheduling energy flexibility in buildings, Energy 88: 364-376
19. Paraschiv, Florentina; Fleten, Stein-Erik; Schürle, Michael (2015). A
spot-forward model for electricity prices with regime shifts. Energy
Economics 47: 142-153
20. Paraschiv, Florentina; Fleten, Stein-Erik; Schürle, Michael. A
spot-forward model for electricity prices with regime shifts. Energy
Economics 47:142-153
21. Pauliuk, Stefan; Hertwich, Edgar G. (2015). Socioeconomic metabolism as paradigm for studying the biophysical basis of human
societies. Ecological Economics 119: 83-93
22. Salom, Jaume; Widén, Joakim; Candanedo, José; Lindberg, Karen
Byskov (2015). Analysis of grid interaction indicators in net zero-energy buildings with sub-hourly collected data. Advances in Building
Energy Research 9(1): 89-106
23. Salom, Jaume; Widén, Joakim; Candanedo, José; Lindberg, Karen
Byskov (2015). Analysis of grid interaction indicators in net zero-energy buildings with sub-hourly collected data. Advances in Building
Energy Research 9(1): 89-106
24. Seljom, P., Tomasgard, A. 2015. Short-term uncertainty in longterm energy system models - A case study of wind power in Denmark, Energy Economics 49: 157-167
25. Singh, Bhawna; Ellingsen, Linda Ager-Wick; Strømman, Anders
Hammer (2015). Pathways for GHG emission reduction in Norwegian
road transport sector: Perspective on consumption of passenger car
transport and electricity mix. Transportation Research Part D: Transport and Environment 41: 160-164
26. Skjølsvold, Tomas Moe; Lindkvist, Carmel Margaret (2015). Ambivalence, designing users, and user imaginaries in the European
smart grid: Insights from an interdisciplinary demonstration project.
Energy Research & Social Science 9: 43-50.
27. Skjølsvold, Tomas Moe; Ryghaug, Marianne (2015). Embedding
smart energy technology in built environments: A comparative
study of four smart grid demonstration projects. Indoor + Built Environment 24(7):.878-890
28. Skjølsvold, Tomas Moe; Ryghaug, Marianne. Embedding smart
energy technology in built environments: A comparative study of
four smart grid demonstration projects. Indoor + Built Environment
2015 NTNU
29. Steinmo, Marianne (2015). Collaboration for Innovation: A Case
Study on How Social Capital Mitigates Collaborative Challenges
in University-Industry Research Alliances. Industry and Innovation
22(7): 597-624
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30. Steinmo, Marianne; Rasmussen, Einar (2015). How firms collaborate with public research organizations: the evolution of proximity
dimensions in successful innovation projects. Journal of Business
Research 69(3):1250–1259

P., (2015). Towards a harmonised life cycle sustainability assessement
framework for hydrogen energy systems. Hydrogen Power Theoretical and Engineering Solutions International Symposium 2015, ISBN:
978-84-697-0417-2

31. Swensen, Eirik (2015). ”Mellom klimanødvendighet og teknologisk tvil” – miljøbevegelsens rolle i karbonfangst og -lagring (CCS).
Sosiologi i dag 45(1): 53-73

3. Fischer, D., Scherer, J., Haertl, A., Lindberg, K. B., Elci, M., WilleHaussmann, B. (2015). Stochastic Modelling and Simulation of
Energy Flows for Residential Areas. In VDE-Kongress 2014 Smart Cities. Intelligente Lösungen für das Leben in der Zukunft. VDE Verlag
GmbH 2015 ISBN 978-3-8007-3641-6.2015

32. Sørensen, Knut Holtan (2015). From ‘alternative’ to ‘advanced’:
Mainstreaming of sustainable technologies. Science & Technology
Studies 28(1): 10-27
33. Vagès-Bernaus, Adela, Gerardo Pérez-Valdés, P. & Tomasgard,
Asgeir (2015). A parallelised distributed implementation of a
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