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UK >

The Nordic Council of Ministers has placed the Nordic countries on
the political agenda as being a global winner region. The Nordic
countries have much to build on when engaging in future competi-
tion. Our highly developed welfare state rates high on global lists
comparing competitiveness, innovation, labour markets, the pub-
lic sector and welfare. However, well-functioning, sustainable and
affordable energy systems are needed if the Nordic countries are
to continue being a winner region in the future. Without energy
there would be no prosperity and welfare.

Nordic cooperation on energy policy is in many ways keeping
ahead of the development of a common European energy policy.
The action plan relating to Nordic energy cooperation 2006-2009
is designed to create visible and lasting contributions towards
solving the most important and politically most relevant energy
policy challenges currently being faced by the Nordic countries.
This work is concentrated on three main topics: creating the best
possible frameworks for the development of the Nordic energy
markets, working to achieve a sustainable energy system and en-
suring that the Nordic countries keep ahead of developments in
the EU and other international cooperative ventures by engaging
in international cooperation.

By adopting a sharper Nordic profile on energy and energy re-
search, the Nordic countries have obtained a unique opportunity
to market and strengthen Nordic interests in these areas. Since the
Nordic countries, Europe and the world are facing tremendous en-
ergy challenges in respect of energy supply, the effects of climate
change and economic growth, it is necessary to promote the re-
search and development of new energy technologies and systems.
By engaging in energy research, the Nordic countries have con-
tributed towards increased energy efficiency and energy distribu-
tion in the form of sustainable energy sources. However, all the
forecasts indicate that this is nowhere near enough. The extent of

DK >
Nordisk Ministerrad har sat Norden som global vinderre-
gion pa den politiske dagsorden. Norden har meget at
bygge pa i fremtidens konkurrence. Vores hgjtudviklede
velferdssamfund scorer hgjt pa verdens ranglister over
konkurrenceevne, innovation, arbejdsmarked, offentlig
sektor og velfeerd. Men en grundlaggende forudsatning
for Norden som fremtidens vinderregion hviler pa velfun-
gerende, baredygtige og billige energisystemer. Uden

energi ingen velstand eller velfard.

Det nordiske energipolitiske samarbejde er pa mange ma-
der pa forkant med udviklingen af en felles europaisk
energipolitik. Handlingsplan for det nordiske energisam-
arbejde 2006-2009 er malrettet mod at skabe synlige og
holdbare bidrag til lgsning af de vaesentligste og politisk
mest relevante energipolitiske udfordringer, Norden star
overfor. Arbejdet er koncentreret omkring tre hovedtemaer:
at skabe de bedste mulige rammer for udvikling af de nor-
diske energimarkeder, at arbejde for et baeredygtigt ener-
gisystem og at sikre at Norden gennem internationalt sam-
arbejde er pa forkant med udviklingen i EU og andet

internationalt samarbejde.

Gennem en mere skarp nordisk profil pa energi og energi-
forskning har de nordiske lande en enestaende mulighed
for at profilere og styrke nordiske interesser indenfor disse
felter. I en situation, hvor Norden, Europa og verden star
overfor enorme energiudfordringer indenfor energiforsy-
ning, effekter af klimaandringer og gkonomisk vakst, er
det ngdvendigt at fremme forskning og udvikling af nye
energiteknologier og -systemer. Gennem energiforsknin-
gen har de nordiske lande bidraget til gget energieffektivi-
tet og energispredning i form af vedvarende energikilder.

Men alle prognoser siger, at dette langt fra er nok. De fore-
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our forthcoming energy challenges is currently such that an in-
creased and long-term R&D commitment is required.

During the last 20 years the Nordic countries have placed priority
on a Nordic commitment to energy research. The Nordic Energy Re-
search Programme was established in 1985 as a programme, and in
1999 it became an institution with its own board under the aus-
pices of the Nordic Council of Ministers.

Over the years the funds granted have been stable and have been
granted to a number of priority areas that generally encroach on
Nordic energy cooperation in respect of sustainable energy, energy
efficiency, well-functioning energy markets and international en-
ergy cooperation.

The construction of Nordic Energy Research is remarkable in the Eu-
ropean research context, and indeed also in the context of Nordic
cooperation. The countries involved have contributed towards this
cooperative venture by making direct contributions and they are ac-
tively involved in creating as much synergy and interplay as possi-
ble between national and international energy research activities.

MANY MILESTONES WERE REACHED IN 2005

Starting with the most recent event, an anniversary conference was
held on 13 October 2005, called “New energy solutions, research
and developments in the Nordic countries up to 2030”, at Scheef-
fergarden in Copenhagen. This conference celebrated 20 years of
commitment to Nordic energy research, a commitment that has
helped to create an extensive knowledge network in the Nordic
countries and throughout the world. This sound knowledge base
has provided the Nordic energy sector and industry with the oppor-
tunity to participate in the development and introduction of new
technology and solutions and has helped to maintain the competi-
tiveness of the Nordic energy industry. At the conference there
were many contributions from Nordic researchers and officials, and
both results and future challenges relating to Nordic energy sys-
tems and research were discussed eagerly.

Another major activity involved the completion of a mid-way evalu-
ation of Nordic Energy Research’s projects for the period 2003-

staende energiudfordringer har i dag et omfang, som ngd-

vendigger en gget og langsigtet F&U indsats.

De nordiske lande har de sidste 20 ar prioriteret en nordisk
indsats indenfor energiforskningen. Nordisk Energiforsk-
ningsprogrammet blev etableret i 1985 som program og
blev i 1999 en institution med egen bestyrelse under Nor-

disk Ministerrad.

Bevillingerne har gennem arene varet stabile og er blevet
bevilliget til en raekke prioriterede omrader, som i det store
hele er i indgreb med det nordiske energisamarbejde in-
denfor vedvarende energi, energieffektivitet, velfunge-

rende energimarkeder og internationalt samarbejde.

Nordisk Energiforskning er som konstruktion bemarkelses-
vardig i det europaiske forskningsrum, men sa sandelig
ogsa i det nordiske samarbejde. Landene har nemlig bidra-
get til samarbejdet gennem direkte bidrag og er aktivt en-
gageret med at skabe stgrst mulig synergi og samspil med

nationale og internationale energiforskningsaktiviteter.

ARET 2005 HAR VARET SKELSATTENDE PA MANGE MADER

For at starte med det sidste fgrst, sa blev der den 13. oktober
2005 afholdt en jubileeumskonference ”Nye energilgsninger,
forskning og udvikling i Norden frem mod 2030 pa Schaffer-
garden i Kgbenhavn. Konferencen var en markering af 20 ars
satsning pa energiforskning i nordisk regi, en satsning, som
har bidraget til omfattende vidennetvaerk i de nordiske lande
og internationalt. Denne solide videnbase har givet den nor-
diske energisektor og industri mulighed for at deltage i ud-
viklingen og introduktion af nye teknologier og lgsninger og
bidraget til at fastholde den nordiske industris konkurrence-
evne indenfor energi. Pa konferencen var der en lang raekke
indlaeg fra forskere og myndigheder i de nordiske lande, og
savel resultater som fremtidige udfordringer for de nordiske

energisystemer og energiforskningen blev ivrigt debatteret.

En anden vasenlig aktivitet var feerddigggrelsen af en midt-

vejsevaluering af Nordisk Energiforsknings projekter i pe-
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A fundamental prerequisite for the

Nordic Region to be a future global
winner is well functioning, sustain-
able and affordable energy systems.
Without energy there will be neither

prosperity nor welfare.



2006. This evaluation was undertaken by an external consultant,
and the results were discussed with the project participants, the
management and the board. The evaluation shows that the efforts
of the Nordic countries have created comprehensive and profes-
sionally strong networks. These networks comprise more than
200 experts from research institutions and industry. Key activities
include graduate schools, mobility programmes, workshops and
innovation projects. More than 70% of the projects have partici-
pants from our neighbouring areas, i.e. the Baltic countries and
north-west Russia. Scientific promotion of the results has been
good, and the project participants are working purposefully to-
wards promoting them to users and citizens alike.

A third activity involved the formulation and adoption of a new
strategy for the period 2007-2010. This new strategy was formu-
lated by engaging in a close dialogue with relevant interested
parties in the energy sector and research circles and among the
authorities in the Nordic countries. The strategy was presented
and adopted by the Nordic energy ministers in Greenland in Au-
gust 2005. The contents focus on five thematic areas relating to
the integration of energy markets, lasting energy, energy effi-
ciency, hydrogen economy and the consequences of climate
changes. Measures include capacity and competence projects, in-
novation projects, policy studies and the development of interna-
tional networks.

The fourth and final activity has involved consolidating Nordic En-
ergy Research as an institution. On 31 March 2005 our former di-
rector, Per @. Hjerpaasen, decided to step down in order to take
up a position in private industry. Prior to the appointment of a new
director, Senior Adviser Mikael Forss was temporarily appointed
as Director. On 1 September Birte Holst Jgrgensen took up the po-
sition as our new Director. She comes from a position as a Senior
Researcher at Risg National Laboratories and her duties involve
the continued consolidation and marketing of Nordic Energy Re-
search.

Energy and energy research are once again on the political
agenda in the Nordic countries and in international circles. By in-
tensifying the Nordic contribution, we all have the opportunity to
help in the development of new, sustainable and affordable en-
ergy solutions.

rioden 2003-2006. Evalueringen blev foretaget af en ekstern
konsulent, og resultaterne blev drgftet med savel projek-
terne som med administration og bestyrelse. Evalueringen
viste, at den nordiske indsats har skabt omfattende og fag-
ligt steerke netvaerk. Disse netvaerk omfatter mere end 200
eksperter fra forskningsinstitutioner og industri. Centrale
aktiviteter er bl.a. forskerskoler, mobilitetsprogrammer,
workshops og innovationsprojekter. Mere end 70% af pro-
jekterne har deltagelse fra n&@romraderne, altsa de baltiske
lande og Nordvestrusland. Den videnskabelige formidling af
resultaterne har varet god, og projekterne arbejder malret-

tet med at formidle resultaterne til brugere og borgere.

En tredje aktivitet var formulering og vedtagelse af en ny
strategi for perioden 2007-2010. Den nye strategi er blevet
formuleret i en teet dialog med relevante interessenter fra
energisektoren, forskerverden og myndigheder i de nordi-
ske lande. Strategien er fremlagt og vedtaget af energimi-
nistrene i Grgnland i august 2005. Indholdsmassigt er der
fortsat fokus pa fem tematiske omrader indenfor integra-
tion af energimarkeder, vedvarende energi, energieffekti-
vietet, brintgkonomi og konsekvenser af klimaandringer.
Virkemidlerne omfatter kapacitets- og kompetenceprojek-
ter, innovationsprojekter, policy-studier og international

netvaerksopbygning.

Den fjerde og sidste aktivitet har vaeret at konsolidere Nor-
disk Energiforskning som institution. Den 31. marts 2005
valgte den davarende direktgr Per @. Hjerpaasen at fra-
treede sstillingen til fordel for en ledende stilling i det private
erhvervsliv. Indtil en ny direktgr var pa plads, blev senior-
radgiver Mikael Forss konstitueret som direktgr. Og den 1.
september tiltradte Birte Holst Jgrgensen som ny direktgr.
Hun kommer fra en stilling som seniorforsker pa Forskning-
scenter Risg og har som opgave at arbejde for en fortsat

konsolidering og profilering af Nordisk Energiforskning.

Energi og energiforskning er igen kommet pa den politiske
dagsorden i de nordiske lande og internationalt. Gennem
en forstarket nordisk indsats har vi alle muligheder for at
bidrage til udvikling af nye, baredygtige og betalelige

energilgsninger.
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By intensifying the Nordic trans-national

co-operation, we all have the opportunity

to contribute to the development of new,

sustainable and affordable energy

solutions.



Building on 20 years of
Nordic Energy Research

BIRTE HOLST JBRGENSEN, MANAGING DIRECTOR

UK >

In my capacity as the new Director of Nordic Energy Research, |
have the privilege of being able to build on the solid foundations
created by 20 years of work on energy research. This cooperative
venture is part of the Nordic family, and at the same time it has
close relations with our neighbouring areas, Europe and the rest
of the world. Although energy is a national issue, energy and
thus also new energy technologies are a common strategic is-
sue.

Access to adequate and cheap sources of energy is high on the
geopolitical agenda. Fossil fuels are limited and will run out at
some point in the future. There are many opinions about this, but
one thing is certain - known and unknown reserves will be unable
to satisfy continued increases in global energy consumption in
the long term, not just in the OECD countries, but also in the
emerging growth economies in China, India, Brazil, Mexico and
South Africa. There is also growing understanding of the fact that
only the development of new, sustainable energy technologies
will be able to secure future energy supplies and solve the in-
creasing problems caused by greenhouse gases and pollution.
New energy technologies can simultaneously represent a way of
creating growth and new jobs.

So are the Nordic countries doing enough to find alternative en-
ergy solutions? Is enough being invested in research and devel-
opment in this field, and is optimal use being made of limited re-
sources?

DK >
Som ny direktgr for Nordisk Energiforskning har jeg det
privilegium at kunne bygge videre pa et solidt fundament
af 20 ars energiforskningssamarbejde. Det er et samar-
bejde som er en del af den nordiske familie, og som samti-
dig har tette relationer til n&@romraderne, Europa og ver-
den. Selvom energi er et nationalt anliggende, sa er energi
og dermed ogsa nye energiteknologier et falles strategisk

anliggende.

Adgangen til tilstreekkelige og billige energikilder star
hgjt pa den geopolitiske dagsorden. De fossile brendsler
er begraensede og vil pa et eller andet tidspunkt ophgre.
Det er der mange meninger om, men det er sikkert, at selv
kendte og ukendte reserver ikke pa lang sigt kan opfylde
et fortsat stigende energiforbrug verden over, ikke kun i
OECD landene, men ogsa i de fremadstormende vakstg-
konomier i Kina, Indien, Brasilien, Mexico og Sydafrika.
Der er ogsa stigende forstaelse for, at kun udvikling af
nye, baredygtige energiteknologier kan sikre den fremti-
dige energiforsyning og lgse de stigende problemer med
drivhusgasser og forurening. Nye energiteknologier kan
samtidig vare en made at skabe vakst og nye arbejds-

pladser.

Ggr vi i Norden sa nok for at finde alternative energilgsnin-
ger, investeres der nok i forskning og udvikling indenfor

feltet, og bruges knappe ressourcer optimalt?
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Figure 1. Government energy R&D expenditure index 1974-2001/0ffentlige energi F&U udgifter index 1974-2001
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DECLINING ENERGY RESEARCH FUNDS

The oil crises that occurred during the 1970s served to kick-start
energy research throughout the world. However, since the begin-
ning of the 1980s there has been a drastic drop in public invest-
ments in the research and development of new energy technolo-
gies. This applies to the USA and the other IEA countries,
including the Nordic countries. The only exception is Japan,
where public investments have been increased, and most of this
contribution has been directed at nuclear research.

Over time less priority has also been placed on energy research
in the EU. Energy research is divided into nuclear research under
the 1957 Euratom Treaty and non-nuclear research which in-
cludes the EU’s framework research programmes. During the first
programme period (1983-86), 66% of total research funds were
spent on both nuclear and non-nuclear energy research. During

FALDENDE ENERGIFORSKNINGSMIDLER

Oliekriserne i 1970erne kickstartede energiforskningen ver-
den oven. Siden starten af 1980erne har der imidlertidig
vaeret et drastisk fald i de offentlige investeringer i forsk-
ning og udvikling i nye energiteknologier. Det galder USA
og de gvrige IEA-lande, herunder ogsa de nordiske lande.
Eneste undtagelse er Japan, hvor de offentlige investerin-
ger har vist en fremgang, og stgrstedelen af denne indsats

er malrettet nuklear forskning.

Ogsai EU er energiforskningen over tid blevet nedprioriteret.
Energiforskningen opdeles i nuklear forskning under Eura-
tom-traktaten fra 1957 og sa ikke-nuklear forskning, der
er inkluderet i EUs rammeprogrammer for forskning. | den
ferste programperiode (1983-86) blev 66% af de samlede

forskningsmidler brugt pa energiforskning, bade nuklear og

>>



Greater resources are required for research and
development in new energy technologies. This is

not just a public concern, but also a pressing

10

concern for the energy sector and the industry.

the 6th programme period (2003-2006), energy research only ac-
counted for 12% of total research funds, and most of this was
spent on nuclear research. The budget for the 7th framework pro-
gramme will probably contain more Euros, but the percentage of
total research funds in the programme will be lower than that
which applied to the 6th framework programme.

The reason for this declining trend in the IEA countries and the EU
has been a mixture of low energy prices, better extraction meth-
ods, the discovery of new reserves of fossil fuels and an attitude
that the market is solving the problems involved.

However, it is also politically difficult to sell the message about in-
vesting in the future when there are currently so many other ur-
gent needs in other areas, e.g. elderly people and the health sec-
tor in a modern welfare society with an ageing population. There
is also considerable competition with other research areas for
limited research funds.

Greater resources are required for research and development in
new energy technologies and systems. This is not just a public
concern, but also a pressing concern for the energy sector and the
industry.

ikke-nuklear. 1 6. programperiode (2003-2006) udggr energi-
forskningen kun 12% af de samlede forskningsmidler, og
langt den stgrste del bruges pa nuklear forskning. Budgettet
for 7. rammeprogram vil sandsynligvis indeholde en stigning
i Euros, men procentdelen af de samlede forskningsmidler i

programmet vil vaere mindre end i 6. rammeprogram.

Arsagen til denne faldende tendens i IEA-landene og i EU
har varet en blanding af lave energipriser, bedre udvin-
dingsmetoder, opdagelsen af nye fossile reserver og en fo-

restilling om, at markedet lgser problemerne.

Men det handler ogsa om, at det er politisk vanskeligt at
salge det budskab, at der skal investeres i fremtiden, nar der
i nutiden er sa mange andre patreengende behov indenfor bl.a.
®ldre- og sundhedssektoren i et moderne velfeerdssamfund
med en aldrende befolkning. Der er ligeledes stor konkurrence

med andre forskningsomrader om knappe forskningsmidler.

Der skal fremskaffes flere ressourcer til forskning og udvik-
ling i nye energiteknologier og —systemer. Det er ikke blot
et offentligt anliggende, men i aller hgjeste grad ogsa et

anliggende for energisektoren og industrien.



RESEARCH ORGANISATION

A greater effort is thus required, and at the same time research
could be organised in such a way as to ensure that our limited
resources could produce the best and most relevant research.

In 2000, state and government leaders defined the challenges
faced by the global knowledge economy in the Lisbon Declaration
and determined a strategic target whereby the EU should be the
leading knowledge region in the world by the year 2010. One im-
portant measure would be to increase R&D funding to 3% of GDP
per year, with 1% coming from public funds (the so-called
Barcelona Declaration of 2001). Another important measure in-
volved establishing a single market for knowledge, the European
research area. Most R&D investments are still made at national
level and are thus much greater than the EU’s R&D framework pro-
grammes. In order to make full use of national R&D contributions
in order to benefit Europe’s overall competitiveness, sustainable
economic growth and welfare, it is necessary to limit the fragmen-
tation and overlapping that exists between national R&D pro-
grammes (Optimat, 20052 ).

There are no limits to the challenges posed by the development
of new energy technologies, and economies of scale and scope
can be achieved by seeking solutions through transnational co-

NORDIC ENERGY RESEARCH > ANNUAL REPORT 2005

ORGANISERINGEN AF FORSKNINGEN

Et stgrre volumen i indsatsen er altsa ngdvendigt. Samtidig
kan forskningen organiseres pa en sadan made, at vi sikrer

den bedste og mest relevante forskning for knappe ressourcer.

| 2000 definerede stats- og regeringscheferne i den sakaldte
Lissabon-erklaring udfordringerne i den globale videngko-
nomi og fastsatte som strategisk mal, at EU skulle vare den
fgrende videnregion i verden i ar 2010. Et vasentligt virke-
middel er at gge F&U midlerne til 3% af BNP per ar, hvoraf 1%
skal komme fra offentlige midler (den sakaldte Barcelona er-
kleering fra 2001). Et andet vaesentligt virkemiddel er at etab-
lere et indre marked for viden, det europaiske forsknings-
rum. Stgrstedelen af F&U investeringer foretages fortsat pa
nationalt niveau og er sdledes meget stgrre end EU ramme-
programmer for F&U. For at fa fuld nytte af den nationale F&U
indsats pa Europas samlede konkurrenceevne, baredygtig
gkonomisk vakst og velferd er det ngdvendigt at begraense
den fragmentering og det overlap, der er mellem de nationale

F&U programmer (Optimat, 20052 ).

Udfordringerne indenfor udvikling af nye energiteknologier
kender ingen granser, og ved at sgge lgsningerne i et trans-

nationalt samarbejde kan der opnas stordrift- og samspils-

Optimat. 205. Good Practice Guide. Increasing the Impact of National Research Programmes through Transnational Cooperation and Opening. www.optimat.co.uk.
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operation. Modern science is extremely complex and demanding
on resources. It is simply impossible for each individual country
to be a leader within all relevant research fields, especially
small, open economies such as the Nordic countries. Markets
are finally becoming increasingly more global, and transnational
R&D cooperation is one way of developing and increasing knowl-
edge-based products and service provision on the global mar-
ket.

One step on the way towards achieving a more extensive Euro-
pean research area involves transnational R&D cooperation, and
this is a field in which Nordic research cooperation excels.

NORDIC ENERGY RESEARCH

Although government energy research and development funds in
the Nordic countries have also been declining steadily, these coun-
tries have, since 1985, made stable public investments in joint en-
ergy research projects in respect of priority areas such as lasting
energy, hydrogen and fuel cell technologies, energy efficiency, lib-
eralised gas and electricity markets and the effects of climate
change.

Nordic Energy Research is seen internationally as being an exem-
plary transnational energy research cooperative venture, charac-
terised by a number of capital C’s:

* Concentration of commitment to R&D is necessary, especially for
small countries like the Nordic countries with relatively small
knowledge communities. We cannot be world champions in
everything, but we can be champions in limited R&D areas.

e Consensus on such R&D areas of commitment has been arrived
at by engaging in participative processes, where many different
stakeholders from government, research and energy sectors
have discussed and agreed on the most promising Nordic R&D
areas.

e Continuity in respect of commitment is necessary for developing
knowledge and expertise relating to new energy technologies
and systems. It takes time and energy to build up, maintain and
develop knowledge at the highest level.

fordele. Moderne videnskab er uhyre kompleks og ressour-
cekraevende. Det er ganske enkelt umuligt for hvert enkelt
land at vaere ledende indenfor alle relevante forskningsfel-
ter, det gaelder iser sma, abne gkonomier som de nordiske
lande. Endelig er markeder i stigende grad globale, og
transnationalt F&U samarbejde er en made at udvikle og
udbyde videnbaserede produkter og serviceydelser pa et

globalt marked.

Et skridt pa vejen til det stgrre europaiske forskningsrum er
regionale samarbejder indenfor forskning og udvikling, og her

brillierer det nordiske forskningssamarbejde indenfor energi.

NORDISK ENERGIFORSKNING

Selvom de offentlige energiforsknings- og udviklingsmidler
ogsa i de nordiske lande har varet jeevnt faldende, sa har
landene siden 1985 foretaget stabile offentlige investerin-
ger i feelles energiforsknings-projekter indenfor priorite-
rede omrader sa som vedvarende energi, brint- og brand-
selscelleteknologier, energieffektivitet, liberaliserede gas-

og elmarkeder og effekter af klimaandringer.

Nordisk Energiforskning fremstar internationalt som et ek-
semplarisk transnationalt energiforskningssamarbejde,

der er kendetegnet ved en rakke store K’ere:

¢ Koncentration af F&U-indsatsen er ngdvendig, iser for
sma lande som de nordiske med relativt sma videnmiljger.
Vi kan ikke vare verdensmestre i alt, men vi kan vaere det
inden for afgraensede F&U-omrader.

* Konsensus om disse F&U-indsatsomrader er fremkom-
met gennem participative processer, hvor et bredt udsnit
af forskellige interessenter fra myndigheder, forskning og
energisektoren har diskuteret og er blevet enige om de
mest lovende nordiske F&U-omrader.

e Kontinuitet i indsatsen er forudsatning for at opbygge vi-
den og kompetencer indenfor nye energiteknologier og —
systemer. Det tager tid og krafter at opbygge, vedlige-

holde og udvikle viden pa hgjeste niveau.



e Complementarity in R&D competency across national bound-
aries is one way of ensuring both volume and quality when mak-
ing a commitment. The energy systems, and thus also the inno-
vation systems, in the Nordic countries are different, and this is
partially reflected in the knowledge communities.

e Coordination of R&D commitment across institutional sectors
and boundaries is similarly important for creating a competitive
knowledge community.

e Commitment towards creating and implementing joint projects
and solutions in respect of energy technologies and systems is
a common matter that is closely associated with Nordic coop-
eration on energy and energy technology. 20 years of work un-
der the auspices of Nordic Energy Research is one of the re-
sults of such a commitment from each of the five Nordic
countries.

While the capital Cs are designed to secure the frameworks for
Nordic energy research cooperation, the choice of future Nordic
energy research projects will be dependent on a number of crite-

ria:

e quality in respect of research — internal scientific quality and ex-
ternally relevant quality are basic criteria.

e competition between the best players is something that we con-
sider to be an effective way of selecting the best.

e customer-oriented and efficient management of R&D funds is
something that we offer to our projects so that researchers do
not have to spend unnecessary time on administration instead of
research.

e communication of knowledge between researchers has always
been a basic condition for researchers. At the same time they are
all committed to ensuring that such knowledge is also passed on
to the users of such. The technologies in question should be
taken right out to the market, and they should be socially robust
technologies that are widely accepted by society.

Nordic Energy Research has developed strategic frameworks for
the development of the foremost knowledge communities in re-
spect of new energy technologies and systems. 2005 has been a
decisive bridgehead between 20 years of R&D activities and future
commitment to Nordic energy research cooperation.

NORDIC ENERGY RESEARCH > ANNUAL REPORT 2005

¢ Komplementaritet i F&U kompetencerne pé tvers af na-
tionale graenser er en made at sikre bade volumen og kva-
litet i indsatsen. Energisystemerne og dermed ogsa inno-
vationssystemerne i de nordiske lande er forskellige, og
videnmiljgerne afspejler delvist dette.

* Koordination af F&U indsatsen pa tvars af institutio-
nelle sektorer og graenser er ligeledes vigtig for at skabe
et konkurrencedygtigt rum for viden.

o Kommitment til at skabe og gennemfgre falles projekter
og lgsninger indenfor energiteknologier og —systemer er
et feelles anliggende, som er snavert forbundet med det
nordiske samarbejde indenfor energi og energiteknologi.
20 ars samarbejde i regi af Nordisk Energiforskning er et
resultat af et sddant kommitment fra hvert af de fem nor-

diske lande.

Mens de store K’ere skal sikre rammerne for det nordiske
energiforskningssamarbejde, vil udvalgelsen af de fremti-
dige nordiske energiforskningsprojekter bero pa en raekke

kriterier, altsa sma k’ere:

e kvalitet i forskningen — den internt videnskabelige sével
som den eksternt relevante kvalitet — er et grundlaeg-
gende kriterium

e konkurrence blandt de bedste anser vi som en effektiv
made at udvelge de bedste

¢ kunde-orienteret og effektiv forvaltning af F&U midler er
noget vi tilbyder vores projekter, sa forskere ikke ungdigt
skal bruge tid pa administration fremfor forskning

e kommunikation af viden blandt forskere har altid varet
et grundlaeggende vilkar for forskere. Samtidig har alle
en forpligtelse til, at denne viden ogsa formidles til
brugerne af denne viden. Teknologierne skal bringes helt
ud pa markedet, og det skal vare socialt robuste teknolo-

gier, som er bredt accepteret af samfundet.

Nordisk Energiforskning har udviklet strategiske rammer
for udvikling af de fremmeste videnmiljger indenfor nye en-
ergiteknologier og —systemer. 2005 har varet et afggrende
brohoved mellem 20 ars F&U aktiviteter og fremtidige sat-

sninger i det nordiske energiforskningssamarbejde.
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Project Portfolio 2003-2006

The project portfolio consists at the end of 2005 of 12 separate but well coordinated projects. Two projects
were finalised in 2005, including the REKYL project and Nordic Hydrogen Energy Foresight. One project was
finalised in 2004 (Comparison of Nordic Regulatory Models)

All the projects are lead by a steering committee under the leadership of a project leader from a participating
Nordic organisation. The steering committees consist normally of representatives/project partners from all
Nordic countries, with the exception of some few projects where some single country is not involved.

ONGOING PROJECTS

In the core area Consequences of Climate Changes there are two projects.

Impacts of Climate Changes on Renewable Energy Sources and their Role in the Energy System (CE)
—extensive simulations, scenario descriptions and analyses regarding the future development

—budget 11.4 M NOK

— leader Arni Snorrason, National Energy Authority/Iceland

—main partners from Denmark, Finland, Norway and Sweden

Nordic CO2 Sequestration (NoC02)

—study and development of different potential methods for cost efficient CO2-emission elimination
(capture, transport, storage)

—budget 13.3 M NOK

—leader Anders Lyngfelt, Chalmers University of Technology/Sweden

—main partners from Denmark, Finland and Norway plus Estonia, Lithuania and Northwest Russia

There are two projects in the core area Integration of Energy Markets

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

—analysis of effective energy markets in a socio-economic context and of regulatory and policy
instruments to promote sustainable solutions.

—budget 16.0 M NOK

— leader Torstein Bye, Statistics Norway

— main partners from Denmark, Finland, Iceland and Sweden

The core area Renewable Energy Resources consists of four projects

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

—strengthening of the bioenergy knowledge through intensified cooperation in the Ph.D.-education and research

—budget 17.0 M NOK
— leader Mikko Hupa, Abo University/Finland
—main partners from Denmark, Norway and Sweden plus Estonia, Latvia and Lithuania

Competitive Solar Heating Systems for Residential Buildings (REBUS)
—coordination of education, research and development in solar heating technology
—budget 13.1 M NOK (7.7 M NOK, 60 %, from Nordic Energy Research)

— leader Simon Furbo, Technical University of Denmark

— main partners from Sweden and Norway plus Latvia



Solar Electricity - from Materials to System Integration

- strengthening of R&D-activities and commercial development in the PhotoVoltaic-area
—budget 14.4 M NOK

— leader Arve Holt, Institute for Energy Technology/Norway

— main partners from Denmark, Finland and Sweden

Large-Scale Integration of Wind Energy into the Nordic Grid

— development of models/model modules to be used as tools and support in planning of big wind
power parks

—budget 9.8 M NOK (4.9 M NOK, 50 %, from Nordic Energy Research)

— leader Ola Carlson, Chalmers University of Technology/Sweden

- main partners from Denmark, Finland and Norway

Five complementary projects in the core area Hydrogen technology

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

- stimulation of collaboration between Nordic and Baltic interest groups from industry and research
- budget 1.4 M NOK

— leader Preben Vie, Institute for Energy Technology/Norway

— main partners from Denmark, Finland and Sweden

Hydrogen Production — Electrolysis

— development of high stability components and better total processes
—budget 2.0 M NOK

— leader Finn W. Poulsen, Risg National Laboratory/Denmark

- main partners from Norway

Bio Hydrogen

— activities regarding the potential to produce hydrogen via biological processes
—budget 6.0 M NOK

— leader Peter Lindblad, Uppsala University/Sweden

—main partners from Denmark, Finland, Iceland and Norway plus Estonia and Latvia

Integration of advanced hydrogen storage materials and systems (NORSTORE)

— development of advanced materials for H2-storage and integration of these into the infrastructure
—budget 9.0 M NOK

— leader V. A. Yartys, Institute for Energy Technology/Norway

- main partners from Denmark, Finland, Iceland and Sweden plus Latvia and Russia

New Metal Hydrides for Hydrogen Storage

- strengthening of the cooperation between researchers focusing on
development of new, especially light metal, hydride materials for H2-storage

- budget 4.4 M NOK

— leader Bjgrn Hauback, Institute for Energy Technology/Norway

— main partners from Denmark, Finland, Iceland and Sweden plus Lithuania . .
More details of the project

portfolio and the separate
projects (own home-pages,
organisation, status,
progress etc.) can be found
on www.nordicenergy.net
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Accounts 2005

ANNUAL ACCOUNTS 2005 / REGNSKAB 2005 2005 2004
Revenues / Indtaegter (NOK)
Ordinary budget funds from NCM/
Ordinaere budgetmidler fra NMR 1150 000 1124 000
Project grants from NCM/Projektbevillinger fra NMR 2 419 892 5 684 424
National grants/Nationale bevillinger?) 34 680 567 26 433 331
Other revenues (interest/transfers etc.)/Andre indtaegter 4 621432 3743386
Total Revenues / Totale indtaegter 42 871 891 36 985 141
Expenses / Udgifter (NOK)
Administrative expenses/Administrative udgifter 5771 433 1124 000
Project expenses/Projektudgifter?) 37 100 458 35 861141
Total Expenses / Totale udgifter 42 871891 36 985 141
Net Profit / Arets nettoresultat 0 o
Assets / Aktiver (NOK)
Trade debtors/Debitorfordringer m.m. [0} 150 000
Grants receivable/Projektfordringer 701 514 36 566
Costs paid in advance/Forskudsbetalte omkostninger 3106 o
Cash at bank/Bankkonto 43399 563 41285 213
Total Assets / Aktiver i alt 44 104 183 41 471 779
Liabilities / Passiver (NOK)
Trade creditors/Kreditorgald m.m. 99 517 11117 158
Project advance payment/Projektforskud 40 871303 21347 016
Accounts payable/Skyldige omkostninger 365 799 254 090
Transfers/Overfgrte midler 0 8 753 513
Allocation to the institution/Afsatning til institutionen 2767 564 o
Total Liabilities / Passiver i alt 44104 183 41 471779
B Activities in Baltic

Nordic activity states and NW Russia Total
Denmark 5700 000 570 000 6 270 000
Finland 4 400 000 440 000 4840000
Iceand 275 000 27 500 302 500
Norway 6 300 000 630 000 6930 000
Sweden 8325 000 832 500 9157 500
Total 25000 000 2500 000 27500 000

2) of which Baltic states/NW Russia / Heraf Baltikum/NV Rusland NOK 3 744 ooo.

The annual accounts are revised by the Office of the Auditor General in Norway/Regnskabet er revideret af Riksrevisjonen i Norge.
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DENMARK

Hans Jiirgen Stehr, Head of
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DK-1256 Copenhagen K
e-mail: hjs@ens.dk

tel:+45 3392 6700

fax:+45 3311 4743

Helge @rsted Pedersen,
Partner (Deputy)

EA Energianalyse A/S
Frederiksholms Kanal 1
DK-1220 Copenhagen K
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tel: +45 6039 17 01

NORWAY

Trond Moengen, Senior Adviser
(Deputy Chairman 2005;
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N-1472 FJELLHAMAR

e-mail: trond.moengen@energi-
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tel:+47 67976897
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P.O. Box 8148 Dep.
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e-mail: tkg@oed.dep.no
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FINLAND

Teija Lahti-Nuuttila, Director
(Member; Deputy Chairman 2006)
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Tekes, Finnish Funding Agency for
Technology and Innovation
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fax:+358-10 521 5905
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Senior Engineer (Deputy)
Ministry of Trade and Industry
Energy Department
Alexandersgatan 4
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00023 Statsradet, FINLAND
Tel: +358 9 1606 4798
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e-mail: timo.ritonummi@ktm.fi

ICELAND

Helga Bardadéttir, Information
Manager (Member)
Orkustofnun
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1S-108 Reykjavik

e-mail hbd@os.is

tel:+354 569 6000
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porkell Helgason, Director
General (Deputy)
Orkustofnun
Grensasvegur 9

IS-108 Reykjavik

e-mail: thh@os.is
tel:+354 569 6000
fax:+354 568 8896

SWEDEN

Lars Guldbrand,

Deputy Director (Member)
Ministry of Environment and
Social Development

Energy Issues Unit

SE-103 33 Stockholm
e-mail: lars.guldbrand@sustain-
able.ministry.se

tel:+46 8 405 2297

fax:+46 8 405 2280

Lars Tegnér, Director of
Development (Deputy)
National Energy Authority
Box 310

SE-631 04 Eskilstuna
e-mail: lars.tegner@stem.se
tel:+46 16-544 2101

fax:+46 16-544 2264

NORDIC COUNCIL OF
MINISTERS

Naomi Pagh Abudi,
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Nordic Council of Ministers,
Secretariat

Store Strandstraede 18

DK-1255 Copenhagen K

e-mail: npa@norden.org

tel. switchboard:+45 3396 0200

fax:+45 3393 2047
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The Nordic Region shall be able to

consolidate and develop its position as
a leading knowledge region for new,
environment-friendly energy solutions
and efficient and wellfunctioning
energy markets.

Nordic Energy Research’s goal is to be
conducive in maximising the results of
energy-related research and develop-
ment in the Nordic Region and their
adjacent areas.

Nordic Energy Research
Stensberggata 25
NO-0170 Oslo
www.nordicenergy.net






