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An exciting year
for Nordic Energy
Research

TROND MOENGEN, CHAIRMAN OF THE BOARD 2006

UK>
The year 2006 was the year that energy really returned to the in-
ternational agenda. Through an increased focus both on energy
security as well as on the consequences of the present climate
changes, energy became one of the very most important themes
permeating international, national and regional politics.

In January 2006 a conflict arose between Russia, the largest single
exporter of natural gas to the EU area, and the Ukraine, which the
gas must cross in transit. This would turn out to be the first of two
extensive crises relating to the delivery of natural gas from Russia
to, primarily, Germany and Poland, but also to other EU member
states. In the wake of this conflict, energy security was placed sol-
idly on the EU’s agenda - and also on the agenda of Germany,
which currently holds the chairmanship of the EU.

The year 2006 was also the year when the greenhouse effect and
the consequences of continued increases in emissions of green-
house gases into the atmosphere really became recognised inter-
nationally — not least due to the Stern report. The Stern report is of
high importance because it highlights the costs of global warming
—in particular the costs of doing nothing with respect to current
practices. The report led to an impressive increase in focus on en-
ergy and emissions within the economy.

Energy security and the focus on climate jointly led to an interna-
tional recognition of how important energy supplies are for main-
taining our way of life and the distribution of wealth — not only in a
European and Western context, but also from the perspective of
developing countries. The current energy technologies cannot en-
sure environmentally sound and secure energy supplies in the fu-
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ture. Comprehensive research is required on innovative technolo-
gies in order to ensure a more sustainable energy supply.

2006 was also an important year for Nordic Energy Research. It
was a transition year in which we concluded our projects for the
period spanning 2003 through 2006 and began the work for a new
period.

It has been exciting to follow the course of the projects that have
now been concluded. During the period, we have seen the comple-
tion of 35 doctoral dissertations (26% of these were women) and
three applications for patents involving hydrogen technology, just
to mention a few things. It is also a pleasure to see that these
projects have resulted in over 800 articles being published in vari-
ous scientific journals and magazines — over a third of these were
published in internationally recognised ”peer review” journals.

The portfolio for the period spanning 2003 through 2006 con-
sisted of 16 large projects, distributed across our five areas of fo-
cus: consequences of climate changes, integration of energy mar-
kets, renewable energy resources, hydrogen technology and
energy efficiency. Even though there were substantial variations
between the projects, it was important for us to maintain a focus
on the Nordic and scientific value of the research results —in other
words, regardless of the degree of commercialisation of the
projects, they should still add something to the Nordic scientific
community.

Nordic Energy Research began working on its new strategy and ac-
tion plan in 2006, which will run from 2007 through 2010. During
the first round, NOK 86 million was released for new research and
innovation projects. Through a stringent application process with
two phases, Nordic Energy Research has now started 16 new
projects that will be conducted during this period. The emphasis
throughout this process has also been on Nordic co-operation and
scientific quality. The new projects are again distributed across
Nordic Energy Research’s five areas of focus.

The organisation has distinguished itself not only in the Nordic
landscape during 2006. During the course of 2006 we have also
made our mark on various EU projects. The ERA- Net projects HY-
CO and INNER have been the cornerstones of our commitment to
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the EU, which also entailed us being responsible for two interna-
tional workshops at Holmenkollen in Oslo.

We are now entering 2007, a year in which it does not appear that
the importance of energy and energy research will diminish. The
legacy from 2006 was an intense focus on energy security and cli-
mate — something we can already see the results of early in 2007.

On 9 March 2007, the heads of government of the EU member
states met to discuss energy policies, and resolved to set binding
targets with respect to climate and renewable energy.

20-20-20 (10) BEFORE 2020

The EU’s objective is to cut emissions of climate gasses by 20 per-
cent by 2020. The EU’s energy mix must also contain 20 percent
renewable energy sources by 2020, plus there must be a 20 per-
cent saving in energy along with biofuels having to comprise 10
percent of the fuel for transport, all before 2020.

Even though the EU’s objectives have still not been rendered more
tangible, they do represent a political objective that makes it pos-
sible to be a guarded optimist. The EU’s goals are lower than some
countries, and higher than others. Regardless of whether the EU
meets its targets, and regardless of how much the individual mem-
ber states actually follow up on them, we are nevertheless enter-
ing into a period where energy and energy research will be given a
very high priority on the national agendas in the Nordic countries,
the EU and the rest of the world.

Work begins on our new projects in 2007, and appropriately this
year marks the 2oth anniversary of the Brundtland report entitled
”Our Common Future” — a report that marked the beginning of the
present focus on climate and energy. We must face the fact that
the international community at present is confronted with chal-
lenges that are even greater than previous ones; challenges that
demand new solutions, energy technology and knowledge. These
challenges need to be met and Nordic Energy Research is ready to
contribute to a joint international effort.






Towards a
Nordic Research
and Innovation
Area in Energy

BIRTE HOLST JBARGENSEN, MANAGING DIRECTOR

After a year and a half as Managing Director of Nordic Energy Re-
search, it has been confirmed to me time and time again that we in
the Nordic countries possess core competencies in the fields of cli-
mate and energy. And these circumstances ought to be leveraged
far better via working relationships involving research, innovation
and demonstration of new, renewable and clean energy technolo-
gies.

Energy is a prerequisite for economic growth, yet at the same time
the Nordic countries are showing that economic growth is not nec-
essarily tied to increased energy consumption. Norway’s solar cell
industry, Iceland’s geothermal energy, Denmark’s wind turbine in-
dustry and the bioenergy technologies of Sweden and Finland
show that an industry can be constructed for global markets in ar-
eas where consciously targeted competencies are being built up
in combination with the available natural resources.

NEW KNOWLEDGE

The creation and application of new knowledge is not an issue of
either research-driven or user-driven innovation, but rather of it
being both. New knowledge covers the entire value chain from ba-
sic research through to market introduction in new technologies.

Under the auspices of the International Energy Agency, a working
group has identifed precisely what types of basic research is nec-
essary in order to be able to deliver new energy solutions. Basic
research of materials science, ICT and biotechnology is crucial for
technological break-through in a large number of energy technol-
ogies.



PRIORITIES

We must dare to prioritise, that is, to focus our Nordic efforts
within defined areas, allowing us to attain a greater initial impact
and thus critical mass. Essentially this means that there are things
that we choose to not pursue, which will always be a source of
conflict. Prioritisations must hence be made according to political
relevance and in a dialogue between the users (governmental au-
thorities, industry, general population, etc.) and researchers, as
well as other producers of knowledge. Such a concerted effort
must be secured via an overall strategic steering committee with
appropriate representation for the producers and users of such
knowledge, and under the leadership of a representative for the
users. Nordic Energy Research has pursued such a policy through-
out its more than 20 years of existence by focusing its efforts
within specifically defined, yet central, areas of research.

REMEMBER THE BARCELONA OBJECTIVES OF 1/3 PUBLIC

AND 2/3 PRIVATE R&D FINANCING

We must procure the requisite financing from both public
and private sector sources. Opening up national research
programmes is only one of a number of necessary measures
that are needed in order to acquire the requisite funds. Other
methods are to form public-private partnerships, for example
in the form of technology platforms or via completely new and
innovative organisational structures such as Joint Technology
Initiatives. Additional possibilities include raising funds in the
same way that private organisations have done for years with
splendid experiences and results. On the other side of the
Atlantic, there are of course the large foundations such as
the Rockefeller Foundation, the Bill and Melinda Gates Foun-
dation, Carnegie, etc. In the Nordic countries we have the
Wallenberg Fund, the New Carlsberg Fund and the Rockwool
Fund. The entire venture capital sector is also an area that is
relevant for financing resource-intensive activities closer to the
market.

INNOVATION IN R&D INCENTIVES AND MEANS

In the operationalisation of the individual research programmes
we should be working in a much more goal-oriented manner to-
wards innovation that is based upon robust incentives that:
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1. Procure sufficient public and private financing over an appro-

priate number of years (projects should not be too small or
have too short timeframes).

2. Involve the users (such as other experts, the general public,
commercial or public buyers of knowledge, governmental au-
thorities, etc.) in the individual projects, also as in basic re-
search.

3. Ensure an optimal framework for excellent research, i.e. the
identification and selection of new projects based upon open
competition, quality and relevance, as well as good manage-
ment and value growth.

4. Are rooted in an international environment.

FIRST-CLASS RESEARCH ADMINISTRATION

Last but not least we should be striving to create an ambitious and
modern research administration that is among the best and most
user-friendly in the world. My belief is that we, as a financier of re-
search, are able to contribute to optimal framework conditions for
the development of knowledge by making the administration flex-
ible, efficient and facilitative, so Nordic knowledge environments
will be able to use most of their efforts on development of knowl-
edge and as little as possible on administration. These are compe-
tencies that are in fact intimately connected with highly developed
welfare economies. Nordic Energy Research is also in this area
striving to be among the best.

1. Tilvejebringer tilstrekkelig offentlig og privat finansie-
ring over en passende arrekke (ikke for sma og ikke for
tidsbegransede projekter).

2. Inddrager brugerne (det kan vere andre eksperter, bor-
gere, kommercielle eller offentlige aftagere af viden,
myndigheder m.fl.) i de enkelte projekter ogsa indenfor
grundforskning.

3. Sikrer optimale rammer for excellent forskning, dvs. iden-
tifikation og udvaelgelse af nye projekter baseret pa aben
konkurrence, kvalitet og relevans, god ledelse og vardi-
tilvaekst.

4. Erinternationalt forankret.

FREMMESTE FORSKNINGSADMINISTRATION

Sidst men ikke mindst bgr vi straebe efter en ambitigs og mo-
derne forskningsadministration, der er blandt de bedste og
mest brugervenlige. Min hypotese er, at vi som forskningsfi-
nansierende organisation kan bidrage til optimale rammebe-
tingelser for videnudvikling ved at ggre administrationen
fleksibel, effektiv og faciliterende, sa nordiske videnmiljger
kan bruge krudtet pa videnudvikling og mindst mulig pa ad-
ministration. Det er kompetencer, der er tat knyttet til hgjt
udviklede velfeerdsgkonomier. Nordisk Energiforskning til-

streber ogsa pa dette omrade at vare blandt de fremmeste.



Energy is a prerequisite for economic growth,

yet at the same time the Nordic countries are

showing that economic growth is not necessarily

tied to increased energy consumption.
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The creation and application of new knowledge is not an

issue of either research-driven or user-driven innovation,

but rather of it being both. New knowledge covers the

entire value chain from basic research through to market

introduction of new technologies.

11



Project portfolio 2003-2006

Impacts of Climate Change on Energy

Orkustofnun, IS (Arni
Snorrason) System (CE)

Nordic CO2 Sequestration (NoCO2)

Chalmers Univ. of Techno-
logy, SE (Anders Lyngfelt)

Underground cold storage for cooling of
buildings (REKYL)

COWIA/S, DK
(Reto Hummelshgj)

Nordic and Baltic Applied Fuel Cell Network
(Nordic FC-net)

Institute for Energy,
Technology NO
(Preben Vie)

Hydrogen Production — Electrolysis

Risg, DK
(Finn W. Poulsen)

Integration of advanced hydrogen storage
materials and systems (NORSTORE)

Institute for Energy
Technology, NO
(V. A. Yartys)

Nordic Hydrogen Energy Forsight

Ris@, DK Per D. Andersen)

New Metal Hydrides for Hydrogen Storage

IFE, NO (Bjgrn Hauback)

Bio Hydrogen

Uppsala Univ., SE
(Peter Lindblad)

Nordic Graduate School of Biofuel
Science and Technology (Biofuel GS)

Abo Akademi Univ., FI
(Mikko Hupa)

Competitive Solar Heating for Residential
Buildings (REBUS)

Technical Univ. of
Denmark
(Simon Furbo)

Solar Electricity — from Materials to
System Integration

Institute for Energy
Technology, NO
(Arve Holt)

Large-Scale Integration of Wind Energy
into Nordic Grid

Chalmers Univ. of
Technology, SE
(Ola Carlson)

Nordic Energy Market Integration, Energy
Efficiency and Climate Changes (NEMIEC)

Statistics Norway
(Torstein Bye)

Comparison of Nordic Regulatory Models

EBL - Kompetanse, NO
(Arne Utne)

Nordic Energy Perspectives

Profu, SE (Bo Rydén)




Danish Environmental Research Institute, Ilmatieteen laitos. (FI), CICERO (NO), 13.2 11.4 2003-2006
Linkdping Univ. (SE)

NTNU (NO), Helsinki Univ. of Technology (FI), Kaunas Univ. of Technology (EST) 15.6 13.3 2003-2007
Lund Univ. (SE), Technical Univ. of Denmark, VTT (Fl), Vilinius Gediminas 1.3 7 2003-2005
Technical Univ. (LT)

Technical Univ. of Denmark, Statkraft (NO), Royal Institute of Technology (SE) 1.8 1.4 2003-2006
University of Oslo (NO), NTNU (NO) 4.5 2.0 2003-2006
IFE (NO), Studsvik Neutron Research Lab. (SE), St.Petersburg Univ. (RU), Helsinki Univ. 9.0 9.0 2003-2007
of Technology (Fl), Academy of Science (RU), Risg (DK), Univ. of Iceland

VTT (Fl), FOI (SE), Univ. of Iceland, Hydro Energy (NO), H2 Forum (SE), Fortum Qil (FI), 6.1 1.5 2003-2005
Wartsila (F1), Society of Danish Engineers, Energi E2 (DK), Aga (SE), IRD Fuel Cells (DK),

Vattenfall (SE), ABB (SE), Dansk Gasteknisk Center

Univ. of Oslo (NO) Uppsala Univ. (SE), Stockholm Univ. (SE), Univ. of Iceland, Technical 4.4 4.4 2003-2006
Univ. of Denmark, Helsinki Univ. of Technology (FI)

Norwegian Institute of Water Research, Linkdping Univ. (SE), Icelandic Fisheries Laboratories, 15 6.0 2003-2006
Tampere Univ. of Technology (FI), Roskilde Univ. (DK), Estonian Institute for Sustainable

Development, Riga Technical Univ. (LV)

Danish Univ. of Technology, NTNU (NO), Chalmers Univ. (SE) 17.0 17.0 2003-2006
Riga Technical Univ. (LV), Technical Univ. of Denmark, Univ. of Oslo (NO), SolarNor AS (NO), 13.8 7.7 2003-2006
Lund Inst. of Technology (SE)

Danish Technological Institute, Univ. of Uppsala (SE), Helsinki Univ. of Technology (FI), 14.4 14.4 2003-2006
NTNU (NO)

Risg (DK), SINTEF (NO), VTT (FI) 9.8 4.9 2003-2006
Helsinki School of Economics (FI), Stockholm School of Economics (SE),

Copenhagen Univ. (DK), Univ. of Iceland 16.8 16.8 2003-2007
ECON (NO), Fortum Distribution (FI), Statkraft (NO), Elforsk (SE) 0.650 0.125 2003-2004
VTT (FI), ECON (NO/DK), Stockholm Univ. (SE), Goteborg Univ. (SE), RAM-Lgse 5 0.750 2004-2006
edb (DK), COWI (DK), Elforsk (SE), EME-Analys (SE), VATT (FI) MSEK MSEK




Project portfolio 2007-2010

Climate and Energy Systems;
Risks, Potential and Adaptation

Orkustofnun, IS
(Arni Snorrason)

Model development for Power System
Analysis with a substantial wind energy
capacity installed in the Nordic Grid

Chalmers Univ. of
Technology, SE
(Ola Carlson)

New, innovative pretreatment of Nordic PFI, NO
wood for cost-effective fuel-ethanol production (Karin @yaas)
Nordic network for sustainable Risg, DK

energy systems in isolated locations

(Gordon Mackenzie)

Nordic Centre of Excellence in Photovoltaics (PV)

IFE, NO
(Arve Holt)

Biofuels GS

Abo Akademi, FI
(Mikko Huppa)

Nordic Centre of Excellence on Hydrogen
Storage Materials

Univ. of Iceland, IS
(Hannes Jonsson)

Scandinavian Hydrogen Highway Partnership

Norsk Hydro, NO
(UIf Hafseld)

BioH2; Renewable production of H2 using
biological systems

Uppsala Univ., SE
(Peter Lindblad)

D&D of an efficient and cost competitive PEMFC
system for cold Nordic climate

SINTEF, NO
(Steffen Mgller-Holst)

Basic Phenomena in Mechanical Pulping

KCL, FI
(Mikael Lucander)

Primary Energy Efficiency (PEE)

SINTEF/NTNU, NO
(Rolf Ulseth)

Nordic Energy, Environmental Constraints
and Integration (NEECI)

Statistics Norway
(Torstein Bye)

Energy Foresight Forum NHH, NO

(Einar Hope)
Distributed Generation Integration in the Nordic ECON, NO/DK
Energy Market (DIGINN) (Berit Tennbakk)
Nordic AMR Forum (Automatic Metre Reading) SINTEF, NO

(Andrei Z. Morch)




Swedish Meteorological and Hydrological Institute (SE), Norwegian Energy 15 10 2007-2010
and Water Directorate, VTT (FI), SINTEF (NO), Landsvirkjun (IS), Elforsk (DK),

Finnish Energy Industries, DONG Energy (DK), Statkraft (NO)

Risg (DK), SINTEF (NO), VTT (FI), Tallinn Univ. of Technology (EST) 7 5 2007-2010
Prokaria EHF (IS), STFI-Packforsk AB (SE), SINTEF (NO) 11.3 8 2007-2010
IFE (NO), Danish Technical Univ.’s Arctic Technology Centre, Greenland Innovation Centre, 5.7 4 2007-2010
Danish Polar Centre, GRID-Arendal (NO), Nordic Council’s ”TBO” Task Force, IRD Fuel Cells (DK),

Statoil New Energy (NO), PURE Project (Shetland), REEEP South East & Asia Pacific Secretariat

Univ. of Uppsala Sweden (SE), Helsinki Univ. of Technology (FI), Danish Technological 10.6 8 2007-2010
Institute, Norwegian Univ. of Science and Technology (NO), Physico-Technical Institute in

St. Petersburg (RU), Tallinn Univ. of Technology (EST)

Chalmers Univ. of Technology (SE), NTNU (NO), Technical University of Denmark 17 8 2007-2010
IFE (NO), Univ. of Oslo (NO), Stockholm Univ. (SE), Uppsala Univ. (SE), 10.6 8 2007-2010
Technical Univ. of Denmark, Risg (DK), Helsinki Univ. of Technology (Fl), Lithuanian

Energy Institute, Saint-Petersburg State Univ. (RU).

Zero (NO), ETC Batteries and FuelCells Sweden AB, Region Mitdtjylland (DK), H2 Logic (DK) 1.3 1 2007-2010
Univ. of Bergen (NO), Univ. of Turku (FI), The Royal Veterinary and Agricultural Univ. (DK), Univ. 9 6 2007-2010
of Akureyri (IS),Tampere Univ. of Technology (Fl), Univ. of Jyvaskyla (FI), Stockholm Environment

Institute (SE), Tallinn Center (EST), Roskilde Univ. (DK), Riga Technological Univ. (LV)

Powercell Sv. AB (SE), Volvo Technology (SE), Statoil (NO), H2 Logic (DK) 8.8 4.4 2007-2008
Mid Sweden Univ., NTNU (NO), Tampere Univ. of Technology (FI), 8 4 2007-2009
Helsinki Univ. of Technology (FI)

Univ. of Iceland (1S), VEKS (DK), Lund Univ. (SE), Helsinki Univ. of Technology (FI), Tallinn 10.7 8 2007-2010
Technical Univ. (EST)

Stockholm School of Economics (SE), Copenhagen Univ. (DK), Univ. of Reykjavik (IS), Helsinki 9.4 8 2007-2010
School of Economics (FI), Univ. of Bergen (NO), Univ. of Oslo (NO), Gothenburg Univ. (SE), Risg (DK)

Univ. of Bergen (NO), Stockholm School of Economics (SE), Dept. of Economics at 1.2 0.9  2007-2009
Copenhagen Univ.(DK), Univ. of Iceland, Helsinki School of Economics (Fl)

The Norwegian Electricity Industry Association, VTT (FI), Sweco Grgner (NO), Norwegian 4.5 1.5 2007-2008
Univ. of Life Science, Université Catholique de Louvain (BE), Royal Veterinary and

Agricultural Univ. (DK), Norwegian School of Management, Kola Science Centre (RU).

VTT (FI), Elforsk (DK), DEFU (DK), Ekodoma Ltd (LV) 2.7 1.4 2007-2008




Annual Accounts 2006

Ordinary budget funds from NCM/Ordinzere budgetmidler fra NMR 1155 900 1150 000
Project grants from NCM/Projektbevillinger fra NMR 1395 886 2 419 892
National grants/Nationale bevillinger* 32 704 694 34 680 567
Other revenues (interest/transfers etc.)/Andre indtegter 3023 404 4 621432
Secretariat/sekretariat 7 558 444 577 1433
Project expenses/Projektudgifter** 32704 694 37 100 458
TOTAL EXPENSES/Totale udgifter 4 0263 138 42 871891
Trade debtors/Debitorfordringer m.m. 79 659 -
Grants receivable/Projektfordringer 247 551 701514
Costs paid in advance/Forskudsbetalte omkostninger 3106
Cash at bank/Bankkonto 28 004 507 43399 563
Trade creditors/Kreditorgaeld m.m. 465 512 99 517
Project advance payment/Projektforskud 26 744 968 40 871303
Accounts payable/Skyldige omkostninger 536 927 365 799
Transfers/Overfgrte midler 584 310 -
Appropriation to the institution/Afsatning til institutionen 2767 564

*National grants 2006:

Denmark/Danmark 5 700 000
Finland 4 475 000
Iceland/Island 275 000
Norway/Norge 6 575 000
Sweden/Sverige 7 975 000

570 000
447 500

27 500
657 500
797 500

** Of which Baltic states/NW Russia / Heraf Baltikum/NV Rusland NOK 2 155 770.

*** The ordinary budget funds from NCM in 2006 are not sufficient to cover the administrative expenses. The Board therefore decided an

appropriation to cover the expected deficit. The deficit is within the frame of the Board’s decision. / Det administrative bidrag fra

NMR i 2006 er ikke tilstrekkelig til @ dekke institusjonskostnadene. Styret vedtok derfor a gjgre en avsetning til dekning av forventet
underskudd i administrasjonsomkostninger. Underskuddet ligger innenfor rammen av styrets vedtak.

The annual accounts are revised by the Office of the Auditor General in Norway.
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e-mail: rith@os.is
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(Deputy)
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IS-108 Reykjavik

e-mail: thh@os.is
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fax:+354 568 8896
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(Member)

Ministry of Enterprise, Energy and
Communications
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SE-103 33 Stockholm

e-mail:
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requires international understanding and

co-operation. These may be embodied in formal

multilateral agreements that allow countries to
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and dedicated international programmes to

accelerate key technologies.
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Nordic Energy Research is a Nordic

institution under the auspices of the
Nordic Council of Ministers.

We live in an era in the history of nations when
there is greater need than ever for co-ordinated
political action and responsibility [..] Responsi-
bly meeting humanity’s goals and aspirations
will require the active support of all of us.
Brundtland Report; Our Common Future (1987)

Nordic Energy Research
Stensberggata 25
NO-o170 OSLO
www.nordicenergy.net

ISBN 978-82-92874-02-8





