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About the report

This report is an update of new developments irfitié of renewable energy and energy
efficiency in Norway in the period September 2008ugust 2009. Relevant greenhouse
gas emission issues are also included.

The report is focusing on new developments onlig liteyond its scope to give a full
description of legislation, markets and projectslorway.

Fairly static information has been included in atiachments.
The report was prepared by KanEnergi A8v(v.kanenergi.npon behalf of the

Research council of Norwaw{vw.forskningsradet.nd. The report will be submitted to
the International Energy Agency, IEafw.iea.org).

Contact persons

KanEnergi AS: Lena Nordland Belg\B@kanenergi.no
Fritjof Salvesen:S@kanenergi.no

The Research Council of Norway: Hans Otto Haal&ltH @forskningsradet.no

Further information

The Norwegian energy sector:

Fact 2008 Energy and Water Resources in Norwdinistry of Petroleum and Energy
Renewable energy official information web site

Showcase foNordic sustainable energy solutioadlordic Council of Ministers

Production, consumption and imports:
Energy theme pageStatistics Norway
Energy 2008- Norwegian Water Resources and Energy Directorate

Policy developments:

The Ministry of Petroleum and Energy

The Ministry of the Environment

The Ministry of Transport and Communication
The Government

Additional links to further information can be foud under the relevant chapters.
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Summary of developments September 2008 — August 200

Policies and priorities

In January 2008, the Government and the oppogitéoties launched a broad agreement
to boost national climate efforts (“Klimaforliket"Yhe agreement included increased
funding for research, development, demonstratiahraarket introduction of renewable
energy. Based on the agreement, the state budg&®® contained an increase of NOK
300 million for R&DD on renewable energy and carloapture and storage.
Furthermore, a fiscal stimulus package launchethéyGovernment to curb economic
turndown, granted an additional NOK 1,2 billion fenewable energy and energy
efficiency measures. The additional funding had keaincreased activity in 2009.

A committee established by the Ministry of Petroleand Energy launched a
comprehensive strategy for the renewable energprsiecFebruary 2008 (Energi2l).
Following the suggestions of the strategy, eight nenters — Centers for Environment-
friendly Energy Research — have been establishieel objective is to conduct
concentrated, long-term research of high intermafigaliber.

The Government has proposed new legislation fahoffe renewable energy, including a
strategy that addresses different aspects concedewvelopment of renewable energy
offshore.

The Government has resumed the negotiations wigd8won a common market for
green certificates. In the meantime, the prelimjrsupport schemes for wind power are
continued.

Production and consumption of energy

The electricity production in 2008 rose by nearlyet cent from 2007, and came to
almost 143 TWh. This is the second highest elattrproduction in Norway of all times
and resulted in a net power export of 14 TWh. Tleewégian electricity production is
mainly based on hydro power, and the increase @8 2@n be explained by higher water
inflow to the water reservoirs.

The use of district heating has increased withvamaage of 9,3 % annually over the last
five years and district heating is now establisimeghost of the larger cities in Norway.
In 2008, 31 new licenses for district heating wgnanted; the resulting new heat
production is estimated to 1 TWh. So far in 20080¥a has granted support to district
heating projects totaling about 700 GWh/year.

2008 was characterized by declining economic graethpared to previous years,
especially the last quarter in 2008. Neverthelgmsenergy consumption followed the
past trend with about 1 % yearly growth. The aver&gnperature was at about the same
level as in 2007.

The market of biodiesel increased significantlgnir39.2 million litres in 2007 to 103.6
million litres in 2008. This accounted for 4 pentef the total diesel consumption for

-Page 2-



transport purposes in 2008. The increase couldubdala resolution to introduce trade
legislation for biofuels on 2.5 per cent from 2Q08 5 per cent from 2010.

In March 2009 the Norwegian Water and Energy Adstiation (NVE) launched an
internet based system for energy performance iatif for houses as a part of the EU
Directive on the Energy Performance of Buildings

Industry capacity and technology development

The offshore wind power sector has received ine@astention and funding during the
last year:

The world’s first full scale floating wind turbinélywind, has been erected 10 km
off the coast of Karmgy and will officially be opsthin September 2009. The
concept has been developed by StatoilHydro andowitiested thoroughly the
next two years.

The Norwegian companies Owec Towers and Aker Swiatare producing
substructures for offshore wind turbines, bothwlng to the German Alpha
Ventus project.

The planned offshore wind park Havsul | is thetfammmercial offshore park to
receive a concession in Norway. Furthermore, theiby and Sway technologies
have been granted concessions for their floatimglyeower pilot installations.

Of the eight new research centers, three are cdsdrith offshore wind power
research.

The solar industry is struggling due to the glas@nomic turndown, and for Norwegian
producers of silicon metal, wafers and solar céltgéh revenues and production
capacities have been reduced. In spite of a wesalfar market, innovative, new
companies have opened their facilities for upgradihrefuses of the solar industry
(Innotech Solar) and recycling of silicon carbitiey (Metallkraft AS) during the last
year.

Solarnor opened a mass production facility forrfedrsolar collectors in June 2009.

Norway’s only large scale production plant for bes®l was opened by Uniol in June
20009.

Statkraft is expected to open the world’s first pbete facility for osmotic power autumn
20009.

In May 2009, the hydrogen highway, Hynor, was opletteincludes infrastructure for
hydrogen vehicles along a route of 600 km and mesadleet of more than 50 vehicles.
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1 Policies and priorities
1.1 Aims and visions

The broad political 2008 agreement to boost naticlivaate efforts states that the target
year for becoming carbon-neutral is moved forwénamn 2050 to 2030. The agreement

includes increased funding for R&D on renewablergneand increased taxes for fossil

fuels.

In 2007, the Government stated that Norway’s commmaiitt under the Kyoto Protocol
will be improved by 10 %, and plan to cut globaligsions of greenhouse gases by the
equivalent of 30 % of our 1990 emissions by 2020.

From 2008, the Norwegian emission trading systemB{&s linked with that of the EU.
The EU ETS directive applies for Norway with a fadoptions. The Government intends
to ensure that when Norway joins the emissionsrigasicheme, the total quantity of
allowances in the system will increase by far thss the emissions generated by the
Norwegian installations included in the schemeti€ipation in the ETS will not
otherwise affect how Norway seeks to implemenKigsto commitment.

In June 2008, the Ministry of Petroleum and Enearigged a new agreement with its state
owned enterprise Enova SF. According to the agregrimova is to ensure a total of 18
TWh/year based on renewable energy productiongriesgy savings before 2011
(reference year is 2001). The previously statedsah8 TWh/year wind power and 4
TWhl/year waterborne heating before 2010 still apply

In April 2008, The Government launched a new tafgetise of bioenergy:
an additional 14 TWh bioenergy by 2020.

The Government has passed new legislation demaiad)g % share of biofuels in the
transport sector. An increase to 5 % share biofiggiéanned for 2010.

Norway has agreed to implement the EU directivéhenpromotion of the use of energy

from renewable sources. Norway'’s share of renewgahléhe energy production is about
60 percent and further allocations are expectezltiir the new directive.
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1.2 Policies, Legislation and Strategies

Energy policy, in the short and medium term, fosusenew renewable energy sources
such as wind and bio, reduced energy consumptiom@ flexible energy system,
distributed power production and gas-fired poweargbk with reduced or no emissions.

1.2.1 Energy supply

LEGISLATION

Public ownership of hydropower resources

In August 2007, a provisional decree stated thatlisic principle of public ownership
of the Norwegian hydropower resources at stateioreg) and local level was to be
maintained. Licenses for acquisition of waterfalisl hydropower plants to private
actors would no longer be given. Such actors camwdver, still own one third of public
owned hydropower plants

In April 2009, a proposition revising the public nership act suggested that it be
possible for private actors to rent hydropower piaithn for periods of up until 15 years.

EU directive on the promotion of the use of energfrom renewable sources

The EU agreed on a major package of climate andygmegislation in December 2008
(formally adopted April 2009). The Directive conaigrg renewable energy is designed to
address all sectors of the renewable energy industi the goal of helping them move
toward the Commission's target for 20 percent abge's energy being producing from
renewable sources by 2020. The directive will bplemented in Norway. Norway’s
share of renewables in the energy production isia®® percent and further allocations
are expected through the new directive.

Biofuels in the transport sector

The Government has passed new legislation demaiad)g % share of biofuels in the
transport sector. The type of raw materials usebcauntry of origin is to be reported to
the authorities. This information will be used twaby/ze the actual climate effect of the
measure. The Ministry of Environment and the NomaedPetroleum

Industry Association are outlining criteria for taisable production of biofuels; these
will probably be implemented as of 2010. An inceetis5 % share of biofuels is planned
for 2010, but this will depend on the findings bétanalysis mentioned above.

Proposal for legislation for offshore renewable engy production
In June 2009, the Government proposed legislation for offshore renewable energy
The proposal lays down the principle that develapinoé renewable energy can only take

-Page 3-



Recent Developments and Activities
NORWAY 2008/09

place within specific zones defined by the Norwadgwovernment. A governmental
decision on opening of zones for development haetbased on foregoing impact
analysis. Aspects related to infrastructure foslodire energy production are also
addressed. The proposal also includes a natioégly on offshore renewable energy.

Municipal climate- and energy plans

The Ministry of Environments is preparing guideBrfer municipal climate and energy
plans. The Ministry suggests that the plans inckadgets for emission reductions,
measures and means, and has urged all municipdbtiaitiate the work. The aim is to
reduce emissions of greenhouse gases. The publimgeended July 2009 and the input
is being processe®.ublic hearing documents (Norwegian)

Support scheme for renewable power production stilunresolved

Negotiations with Sweden on a common market fagrgeertificate failed in 2006, but
the Governments have resumed the negotiatiims topic was on the agenda as the
energy ministers met in Are in July 2009. The Nagiae Minister of Petroleum and
Energy described the case as challenging, buhthatas optimistic that a solution could
be found. In the meantime, preliminary support soé®are continued.

STRATEGIES

National strategy for energy research, Energi2l

A committee established by the Ministry of Petnoleund Energy presented a
comprehensive strategy for the energy sector i@y 2008 (Energi2l). The report
called for national focus on five critical areasyergy efficiency, climate friendly power,
CO2 neutral heating, flexible energy systems asdpportive energy and business
climate.

As suggested in the strategy paper, specializerels centers, Centres for
Environment-friendly Energy Research, were esthblisn February 2009. The scheme
of the Centres for Environment-friendly Energy Resl (FME) seeks to develop
expertise and promote innovation through focusomgiterm research in selected areas
of environment-friendly energy, transport and COghagement, in close cooperation
between prominent research communities and useesalSo Chapter 1.4

National strategy for environmentally-friendly technologies

The Ministry of Environment and the Ministry of Timand Industry have appointed a
council for environmentally-friendly technologiéghe council will give input to and
follow closely the Governments preparations foatianal strategy for environmentally-
friendly technologies. The appointment of the cauisa part of the measures presented
in the white paper on innovation from December 2008

-Page 4-



Policies and Priorities

National strategy for offshore renewable energy

The Ministry of Petroleum and Energy presented aoNal Strategy on Offshore
Renewable Energy in June 2009. The strategy insldd&erent aspects concerning
development of renewable energy offshore, includéatpnology, research, and strategic
area planning. In 2012 a revised and further dpezlstrategy will be presented to the
Storting (Parliament).

1.2.2 Energy efficiency

Energy efficiency in buildings

In March 2009 the Storting (Parliament) passecthwe energy in buildings act,
implementing th&eU Energy Performance of Buildings Directiviehe new act implies
that energy certificates must be available foballdings that are sold or let. All
commercial buildings of more than 1000 m2 mustldtraes have an energy certificate
at public display. It is expected that the newvaititbe effective as of January 2010.
Homepage of the Energy in buildings act

Measures for energy efficiency

In June 2009, the Council for Energy Efficiencytabdished by the Ministry of
Petroleum and Energy, presenteti@ough reporbn energy saving potentials in
Norway, with particular focus on buildings and isthy. The Council suggests a 50 %
reduction of energy consumption in buildings, ar0&46 reduction in industry by 2020.
The Minister of Petroleum and Energy confirmed #radrgy efficiency will receive
enhanced focus and that the report will be impofi@anthe further work of the Ministry.

1.2.3 Climate

Emission trading (ETS)

The allocation plan for Phase Il of ETS (2008-2042% adopted in March 2009. The
total volume to be added to ETS by Norway is ab@umillion EUAs (tons of C§),

which is about 15 million EUAs annually. A total 8 million EUA is allocated to
Norwegian installations and 4.2 million to a Newtants Reserve. The balance of 31.8
million EUAs will be sold in the market. In 2009@ut 12.7 million EUAs will be
offered in the market by the Ministry of Finance

National Strategy for climate research, Klima21

The Ministry of Research and Education has appaiateouncil which will prepare a
new climate research strategy and suggest prifidieincreased activities within this
sector. The council members include researchev&osmental organisations, public
bodies and private companies. The first meetinglvedd in January 2009.
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1.3 Administration of policy instruments
A brief presentation of relevant bodies can be tbunChapter “Attachments”.

New developments:

Transnova — environmentally friendly transportation

In order to reduce greenhouse gas emissions frertrdhsport sector, a new state owned
enterpriselransnovawas established in January 2009. Transnova witkelsponsible for
enhancing solutions for environmentally friendlgrtsportation. Public bodies as well as
private companies can apply for support for reléymajects. The planned budget is
NOK 50 million annually throughout the first peri@2D09-2012). As part of the
Government’s economic stimulus package, anotheniiibn NOK was granted for

2009, earmarked charging points for electrical eleist

INTPOW — internationalization of Norwegian renewable energy industry

In June 2009, the Norwegian Ministry of Petroleumd &nergy, the Norwegian Ministry
of Trade and Industry and private energy compdai@sched the non-profit organization
INTPOW, a networking organization for internationalizatiof the Norwegian renewable
energy industry. A similar organization, INTSOK aistive in the petroleum industry.

The International Renewable Energy Agency (IRENA)

Thelnternational Renewable Energy Agency (IREN#gs officially established in Bonn
on 26 January 2009. IRENA aspires to become tha draring force for promoting a
rapid transition towards the widespread and susidénuse of renewable energy on a
global scale. Norway is a member of IRENA and theistries of Environment and of
Petroleum and Energy coordinate the participation.

1.4 Research and Development programmes

TheResearch Councis Norway's official body for the development anglementation
of national research strategy

New R&D strategies:

Published in February 2008, the national R&D strgté&nergi21, which was
drawn up by R&D groups and the energy industrys sat national objectives
and priorities for energy research.
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A white paper on research, “Climate for researefds presented by the Ministry
of Education and Research in April 2009. The whdper names five thematic
priority areas - climate, energy, the environmantaculture and food security -
in which Norwegian research must help to solveaatiallenges, not just in
Norway, but globallyWhite paper “Climate for research”

Clean Energy for the Future (RENERGI programme)

The main part of Norwegian energy research is orgaoh within the RENERGI
programme (2004-2013). The primary objective ofRIEENERGI programme is to
develop knowledge and solutions as a basis forrergsenvironment-friendly,
economically efficient and effective managemetti@tountry’s energy resources, a
highly reliable energy supply and internationallynepetitive industrial development
related to the energy sector.

The outcome of the grant application assessmegepsan autumn 2008 resulted in a
near doubling of the project portfolio at the str2009 compared to the start of 2008.
The disposable available budget in 2008 totaled NX@® million. Funding allocated
totaled NOK 182 million and the distribution by thatic area and application type is
shown below.

Distribution of allocations for 2008, by thematic area
and application type (in NOK million)

Fydropower

Envirenment-friendy| I |

fransport |
Hydrogen/ natural gas :*:'j o ElP
1 m RP

Fenewable energy | | | | | l 0O KMB
Energy systems [ ] o PhD
Social eciences_
Energy use
n] ] 10 15 20 25 a0 35 40

For more information, please see Benergi Annual Report 2008

Based on the Climate Agreement of 2008, the funtbnglimate-related R&D increased
by NOK 300 million in 2009 compared to the previgasr. Of this, NOK 98 million
was granted to the RENERGI programme and NOK 11llomio the new centers of
expertise. The fiscal stimulus package presentdatidsovernment in January 2009
included an additional NOK 75 million for reseaxt offshore wind power. This
enabled the establishment of an additional FMEféshore wind.

The available RENERGI budget for 2009 is about NZ&#S million.
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For 2009, RENERGI has announced enhanced focusarg\eefficiency in industry and
on social science research related to transparteShe establishment of RENERGI in
2004, the funding for social sciences researche@le energy issues has increased from
NOK 10-12 million annually to NOK 46 million in 2@0

New Centres for Environment-friendly Energy Redearc
The Energi21 strategy, launched in February 2008gested the establishment of
specialized RD&D centers, which were to reflectgherities set by Energi21.

Eight new research centers, Centres for Environtfiemtdly Energy Research (FME),
were established in February 2009. The objectivb®icheme for Centres for
Environment-friendly Energy Research is to estaliime-limited research centres which
conduct concentrated, focused and long-term relsedrgigh international caliber in
order to solve specific challenges in the field.

Six of the eight designated FMEs lie within the exghof responsibility of the RENERGI
programme:

Centre of Expertise Host Institution Topic

Norwegian Research Centr&SINTEF Energy Research Offshore wind power
for Offshore Wind

Technology (NOWITECH)

Norwegian Centre for Christian Michelsen Offshore wind power
Offshore Wind Energy Research (CMR)

(NORCOWE)

The Norwegian Research | Institute for Energy Solar Power

Centre for Solar Cell Technology (IFE)

Technology

Bioenergy Innovation Norwegian University of | CO2-neutral heating
Centre (CenBio) Life Sciences (UMB)

The Research Centre on | Norwegian University of | Energy efficiency
Zero Emission Buildings | Science and Technology
(ZEB) (NTNU)

Centre for Environmental | SINTEF Energy Research Offshore wind power
Design of Renewable
Energy (CEDREN)

The two remaining FMEs deal with G@anagement, with SINTEF Energy Research
and CMR as the host institutions

The total budget for the FMEs over a eight yeargoewill be about NOK 1 billion.
For more informationEME Homepage
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Other relevant R&D programmes

New Research Programme on Nature-based Industry

The new R&D programme is a result of a merge, whichught all (upstream) forestry
related research into one programme. The prograsmmain focus is to produce
knowledge that supports industrial development dasethe sustainable use of forests,
coastal zones, and other land and coastal resoassesiated with the natural environment
and areas of cultural significandéature-based Industry Homepage

Other energy/climate relevant programs of the Rebke@ouncil support projects on
materials (nano and processes for silicon metald)carbon capture and storage.
BIA www.forskningsradet.no/bia

NANOMAT www.forskningsradet.no/nanomat

CLIMIT www.climit.no

1.5 Support schemes for renewable energy and energy
efficiency

Promoting restructuring of energy consumption and eergy generation

The state-owned enterprise Enova SF, owned by thistky of Petroleum and Energy,
has a leading role in promoting environmentallefrdly restructuring of energy
consumption and energy generation in Norway. Erouaativities are financed by the
Energy Fund, which again is financed partly by itheome of the Basic Fund for
Renewable Energy and Energy Efficiency, over taee®tudget, and partly from a levy
on the distribution tariff. The Basic Fund was é&ditthed in 2007, and totaled NOK 10
billion. In 2008, the Energy Fund budget was NOK Hillion. In addition to the Energy
Fund, Enova manages two separately financed smalEgrammes; one regarding
energy efficiency in households and one regardmigstructure for natural gas.

In 2009, an additional NOK 10 billion was grantedhe Basic Fund. This will increase

Enova’s budget in the next years. The budget oEtergy fund is shown below (Green:
income from the Basic Fund, Red: State budget,:Blaey on distribution tariff):
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Figure 1: The Energy fund [mill NOK], source: The Government

In order to limit the effects of the economic tuomah, a fiscal stimulus package was
launched by the Norwegian Government in the begmoi 2009. The package included
an additional 1,2 billion NOK for renewable eneagyd energy efficiency installations,
the extra funding is managed by Enova.

All'in all, the Enova 2009 budget totals NOK 3,iBidn, which means increased funding
for most of Enova’s target areas.

Enova SF support schemes
This report focus on new developments; for a cotapist of support schemes, please see
WWW.enova.no

Renewable electricity production

Negotiations with Sweden on a common market fagrgoertificate failed in 2006, but
the Governments have resumed the negotiationsnpaary support scheme for wind
power was launched in April 2008he temporary support scheme for wind power has
been continued and strengthened in 2009.

Heating, industry

New programs:
- Athree-year program (2009-2011) aiming to suppualtistrial production

of biogas.

Support for conversion of heating systems in baoddi(from electrical to

waterborne heating)

Increased support for small energy plants and i&irick heating
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New technologies
Enova has increased the support to technology deeed and to users of
new technology through enhancing existing prograsmame
A new program for ocean energy demonstration ptejp@as launched in
February 2009.

Innovation Norway, supporting innovation and internationalisation

The state owned company Innovation Norway promgenwide industrial
development profitable to both the business ecorardyNorways national economy,
and helps release the potential of different dis¢rand regions by contributing towards
innovation, internationalisation and promotion.

Innovation Norway support schemes for energy:

Wind and Ocean - Wind & Ocean is a programme offénge Innovation Norway to
small and medium sized companies with internatianabitions in the area of wind,
wave and tidal energy.

Bioenergy Program - The objective of the Innovatiomrway's " Bioenergy
Programme" is to stimulate the development of Iniergy sources from the
agriculture sector.

More information about Innovation Norway's energlated activitiegan be found here

1.6 International R&D Cooperation

Participation in international R&D collaboration ithe energy field has high priority
and represents an important supplement to natioesgarch. Norway collaborates in the
energy area primarily within the EU system, witk thternational Energy Agency (IEA)
and at Nordic level.

Through the European Economic Area (EEA) agreenimtyvay participates as
a full member of th&U seventh framework programrfa research,
technological development and demonstration ams/2007— 2013). The
“Strategy for Norway’s cooperation with EU on reséd was presented in 2008
and will be followed by an analysis of Norway'’s fpepation in the framework
programmes

TheInternational Energy AgendyEA) has set up a number of collaborative
programmes in research and development and maitketluction of energy and
petroleum technologies through Implementing AgreeisieNorway belongs to 23
of these.
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Nordic Energy Researdh an institution under the Nordic Council of Miters
which aims to extend and promote regional coopamatiithin the field of energy
research.

The Baltic Sea Region Energy CooperatigqiBASREC) main objective is to
promote sustainable growth, security and prospaeritiie region and supports
therefore the creation of competitive, efficientdamell-functioning energy
markets.
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2 Production and Consumption of Energy

2.1 Electricity production

Nature has provided Norway with abundant resenfesde oil, natural gas, water and
wind. The annual production of energy is approxihaten times the domestic use. Some
96 % of the Norwegian electricity production is edon hydropower. In 2007, the gas-
fired power plants at Karstg and Melkgya added tmasiderable increase in production
capacity.

At the beginning of 2008, hydropower productiorainormal year in Norway was
calculated to be 121.8 TWh. Hydropower currentlgstdutes some 96 per cent of
Norway’s production capacity. In addition to hydosyger, Norway has an installed
capacity of 385 MW from wind power stations, 645 Midm gas-fired power plants and
240 MW from other thermal power plantsACTS, OED

The electricity production in 2008 rose by nearlyet cent from 2007, and came to
almost 143 TWh. This is the second highest elattrproduction in Norway ever. This
contributed to a net export of electricity (expertsnports) of 14 TWh. The Norwegian
electricity production is mainly based on hydro powand the increase in 2008 can be
explained by higher water inflow to the water res@s.

A higher thermal power production could be expechted to the new gas power plant on
Karstg, but this was not in operation for a larget pf 2008, mainly because the price
relationship between electricity and gas made [irafitable.

[Statistics Norway, Preliminary energy balance 3008

New transmission cable

In September 2008, the new 700 MW cable betweewaipand the Netherlands was
officially opened. The connection, called NorNexiNiorway's first direct link to the
continent outside of Denmark, and with its 580 ks the world’s longest sea cable.

Hydropower
By January 2008, Norway had a total installed capa¢ 29,030 MW at 699
hydropower stations larger than 1 MW.

About 122 TWh hydropower is produced in an avenrgg, of this about 6 TWh is
produced by small scale plants. Another 8 TWh iadpplanned, of which 4 TWh from
scall scale hydropowe\NVE, Energifakta 200

The hydropower production in 2008 came to almo4tTwWh. The increase can be
explained by higher water inflow to the water resas.
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New production capacity
Norway’s hydropower potential is the amount of gyan its river systems, technically
and financially available to generate electriceéigd was calculated to be 205 TWh/year:

W Developed

[ Under construction
Licence granted

W small power stations

W Licence pending

M Uporaded and new electricity production over 10 MW
Permanently protected

Figure 2.5 Norway's hydropower potential on 1 January 2008. TWh/year.

Source- Norwegian Water Resources and Energy Directorate (NVE)

Over the last years, new hydropower production ciéipa of about 0,7 TWh/year have
been built in Norway. The number of concession iappbns suggests that this trend will
continue. In 2008, the licenses given totaled 580hGear. The licenses include new
power plants as well as refurbishment of existilants.

About half the concessions given between 2001 &0d 2vere small scale hydropower
plants. The NVE has mapped the potential smalldpaohver resources in Norway and
estimates that the remaining potential as of 1&dgnR008 is about 18.5 TWh. It is
stressed that this is a theoretical potential dloas not take into consideration
environmental impacts and other factors that redies®lopment opportunities.

Wind Power
In 2008, the Norwegian wind power plants producéd &Wh throughout 18 registered
wind power plants. The target of the Norwegian Goreent is 3 TWh/year by 2010.

By the end of 2008, total capacity was 429 MW disiied over 200 wind turbines. Wind
power represents about 0,7 % of the electricitydpation in Norway. The annual
production was lower than one could expect basewiad conditions, which in 2008
were average, and also lower than the estimatésafind power plant owners.

The wind power capacity increased by 45 MW in 2008ainly through the
Bessakerfjellet and Hundhammerfjellet power plaitscording by afeasibility study
conducted by Enova SF and NMiind power could contribute with more than 20 TWh
in 2025.
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In July 2009, Enova SF granted NOK 1,1 billion tme@vpower projects that are expected
to generate a total of 460 GWh annually.

Figure 1. Installert vindkraft

Akkumulert kapasitet

[

N

()

o
|
|
|
I

e & & G
L &F ¢ & SRS

Installed wind power capacity in Norway (accumutite
Source:NVE, Vindkraft — Produksjonsstatistikk 2008

Solar Power

There are approximately 150 000 PV-installationslorway, mainly in cabins not
connected to the grid. At the end of 2008, thel io&talled capacity was estimated to 8,3
MW. The corresponding annual energy production ciégypavould be in the order of 6
GWh. Suppliers report continued sales of PV pametsnly for remote off-grid
installations.

2.2 Heat production

Bioenergy

The registered use of bioenergy was around 11.5 TW2007. Industry accounted for
more than a third of this, at 4.6 TWh. The rema®® TWh is primarily used by
households. Biomass used to produce district hgpaim addition to this. HJACT 200§
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The annual production of bioenergy in Norway totdsut 16-17 TWh, and covers 6%
of the annual energy demand. The potential is eséichto 35 TWh/yearSintef

District Heating

In 2007, the consumption of district heating wa&8 GWh, 10,5 % higher than in 2006.
The number of district heating plants increaseahsigantly; in 2007 there were about
50 plants, more than twice as many as in 2006.

The illustration below shows net production of dgdtheating by type of heat central,
2007

WWaste heat 5%3;}5 C Refuse
6,2 p.C Ty incineration nlant
' p\ —— 387 pc
——
Wood waste p e
14,0 pc
™
'
III
|
|
f
|
/
- J
Heat pumps
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Qil boilers I \
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Elecuilc bailers
203pc

[District heating statistics 2007

Use of district heating has increased with an ayerd 9,3 % annually over the last five
years. Even though the consumption is increasiistrict heating only constitutes 1,2
percent of net domestic end use of energy.

In 2008, 31 new licenses for district heating wgnanted, that is eight more than in 2007.
The resulting new heat production is estimated Ta\h.

The heating projects that Enova granted fundinduting 2006-2008 results in about 2,2
TWhlyear. District heating is now established imast all of the larger cities in Norway.
So far in 2009, Enova has granted support to digigating projects totaling about 700
GWh/year. Norway'’s so far largest district heatotgnt was opened in June 2009, and
will produce 500 GWh/year for Oslo’s inhabitants.
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Solar heating

By the end of 2008, it is estimated that the ihstbsolar heating systems in Norway
totaled 10 MW,. The market is increasing, but compared to thghimring countries
(Sweden 209 MW installed and Denmark 287 MMhstalled), it is still immature.

2.3 Energy Consumption

Per capita energy use in Norway is somewhat higien the OECD average. However,
the proportion of energy use accounted for by elgtt is considerably higher than in
other countries. The main reason for high electyiconsumption is that Norway has a
large energy-intensive industrial sector. In adalij electricity is used to a much wider
extent for heating buildings and water than in otbeuntries.

2008 was characterized by declining economic grawthpared to previous years,
especially the last quarter in 2008. Neverthelgmsenergy consumption followed the
past trend with about 1 % yearly growth. The averggnperature was at about the same
level as in 2007.

The manufacturing industries had the highest grow#nergy consumption, with a 4 %
increase from 2007 to 2008, while energy consumgto transport purposes rose by 2
%. In households, the service sector and constructombined, the energy consumption
fell by 3 % from the previous year.

In spite of increased electricity prices in 200® total electricity consumption rose by
almost 1 % from 2007 to 2008, while the total canption of oil products fell by about 2
%.

[Statistics Norway, Preliminary energy bala2€98]

Biofuels in the transport sector

The sale of biodiesel increased significantly, fr8@2 million litres in 2007 to 103.6
million litres in 2008. This accounted for 4 pentef the total diesel consumption for
transport purposes in 2008. The increase couldubdala resolution from a climate
compromise, to introduce trade legislation for b&$ on 2.5 per cent from 2009 and 5
per cent from 2010. Most of the biodiesel that walsl in 2008 (96 per cent) was mixed
into normal diesel, while the remainder was solgp@a® biodiesel. Some bioethanol was
also sold in 2008, but this accounts for a verylkgiare of the total sale of gasoline.
[Statistics Norway, Preliminary enerqy bala€©8]
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Results of public energy efficiency programmes

The state owned company Enova SF administers thiemnergy efficiency
programmes. Companies that receive support forggnefficiency measures have to sign
a contract stating how much energy their projedt save.

In 2008,Enovasigned energy savings contracts of about 961 GiMivhich 537 GWh in
industry and 424 GWh in the building sector.

In 2006, Enova launched a support program for hgatystems in households. Through
the program, households can apply for grants whechasing pellets ovens and —boilers,
fluid-to-water heat pumps, air-to-air heat pumms)tomol systems and solar collectors. As
of July 2009, a total of 10.000 households haveived support.
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3 Industry capacity and technology development

This chapter gives an overview over important newetbpments, but not is not to be
considered as a complete report on Norwegian ingiustpacity and technology
development

3.1 Hydropower

Statkraft becomes Europe’s largest generator of reewable energy

In December 200&tatkraft ASand E.ON AG completed an asset swap which incdease
the Statkraft Group’s total generation capacityhveipproximately 2,500 MW. Through
the swap, Statkraft added 40 hydropower plantsbagidtrict heating plants in Sweden, 2
gas fired power plants and 11 hydropower plantSenmany and 1 hydropower plant in
the United Kingdom to its portfolio.

Major refurbishment lead to new production in Norway

In April 2009,Elkemre-opened the hydropower plant “Sauda” after t@fimment. The
upgrade will result in about 850 GWh additionalpautannually. The cost of the upgrade
totaled NOK 2,1 billion.

3.2 Wind power

The world’s first full scale floating wind turbine, Hywind

TheHywind pilot was erected ten

kilometers southwest of Karmgy spring
2009. The concept has been developed by
StatoilHydra It will be tested over a two-
year period, startup is September 2009.
The turbine is 2,3 MW and the concept is
applicable for ocean depths of between 120
and 700 meters.

StatoilHydro is investing around NOK 400
million in the construction and further
development of the pilot, and in research
and development related to the wind
turbine concept. The public corporation
Enova SF, whose aim is to promote the
transition to environmentally friendly
energy use and energy production in
Norway, has granted the project NOK 59 million.
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Production of substructures for offshore wind parks

Owec towermproduces jacket quattropg@dscomplete
substructure for offshore wind turbines. In 2008YEC
Tower provided two foundations to the Beatrice pcts,
now installed at 45 meters depth of the cost otl8nd.
Furthermore, OWEC is to deliver six foundationshe
German offshore wind project Alpha Ventus.

For yearsAker
Solutionshas delivered
substructures to the
offshore oil and gas
industry. Now, tripods
for offshore wind
turbines have been
included in their
portfolio, and six tripods
have already been
installed at the German
offshore wind project
Alpha Ventus. The
picture shows three of
the tripods being
transported to Germany.

Developing hydraulic transmission for wind turbines

By using hydraulic pumps and moto@hapDrivehas succeeded in cutting back weight
at the top of the tower where it is commonly lodateear the blades. The reduction of
top-weight is necessary for large offshore windeosgtructures. The technology was first
tested in a 225 kW turbine, and since Septembe8 #08 900 kW turbine. The results
are promising and ChapDrive AS has secured additiomding of NOK 52 million to
finance the development of a 5 MW hydraulic trarssioin for wind turbines.
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Norwegian wind turbine technology sold to GE Energy

The Norwegian turbine develop8canWindwas sold to GE Energy in August 2009. The
ScanWind design consists of a direct driven, vdgigbeed turbine with a permanent
magnet generator.

Norwegian companies to build offshore wind power irUK
StatoilHydroandStatkraftcooperate to build the offshore wind power parkr8tgham
Shoal off the coast by Norfolk. The park will costsof 88 turbines with a total capacity
of 315 MW. The power production is estimated totsta2011, and the annual output is
estimated to 1,1 TWh annually.

First concession granted for offshore wind power prjects in Norway

As of July 2009, one commercial offshore wind powark has been granted concession;
theHavsul |off the coast of Mgre and Romsdal. The concessamgiven by the
Norwegian Water Resources and Energy Directorajeme 2008, but due to complaints
now awaits a final concession from the MinistryRatroleum and Energy. The planned
wind park will, if built, produce about 1 TWH anrilya

In addition, two floating
wind turbine pilot
installations have been
granted concession: the
Sway (illustration) and
HyWind technologies.
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3.3 Solar energy

Economic turndown for silicon and solar cell produers

The demand for solar cell modules has been deagas009, with prices of solar cell
modules sinking dramatically. This has affecteddpiction and revenues for Norwegian
producers of silicon materials, solar cells and ulesl

Renewable Energy Corporation(REC)

REC produces silicon materials for photovoltaic (Pgpkcations and multi- and
monocrystalline wafers, as well as cells and maUREC has reduced the
estimates for silicon production in 2009 from 10@6ns to 9.000 tons. A new
factory was opened by Moses Lake in March, buptiegluction was ceased after
ten days. The preparations for a large new fadgtoBingapore (740 MW wafers,
550 MW cells and 590 MW modules) are still goingpenned, and the factory is
expected to start production in 2012.

NorSun

NorSunstarted the production of monocrystalline siliweafers in Ardal in June
2008. Annual production capacity at the companylpction facilities in Ardal
and Vantaa (Finland) is expected to exceed 200 dWile end of 2009. Due to
the economic turndown and difficult access to raatenal, the plans for a new
production plant in Singapore have been postpohleel.company is still
considering a new plant in Saudi-Arabia.

Elkem Solar

Elkem Solathas developed a metallurgical process for produsiliicon metal
which meets the solar cell industry’s requiremelitkem Solar opened the first
production plant in Kristiansand in 2008, but do¢hte weak market, the
production has been reduced during the first Hab0®9.

Classifying and upgrading the refuses of the solandustry

A significant portion of solar cell production engis as non-prime solar cells. Having
electrical, mechanical or visual defects outsidertdble levels the value of such cells is
lost. Innotech Solahas developed a specialized production processawhigh quality
solar cells and modules are manufactured from monepcells from other solar cell
producers. The first production unit opened in 2D008larvik, Norway.

Recycling of silicon carbide slurry

Metallkraft AShas developed a technology for recycling of cgtsturry, used in the
wafer cutting process. The slurry consists of aleasilicon carbide particles and glycol,
and is quickly polluted during the cutting procegssilicon dust, metal particles from the
saw wire and water. The slurry in the saw macheeds to be replaced with fresh slurry,
and the exhausted slurry must be disposed of engimonmentally friendly way. The
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Metallkraft technology ensures that the spent gligreffectively recycled and that all
pollutants are turned into commercially interesfgomgducts. This technology results in
100% recycling without adding any chemicals. Theycted slurry retains fully its
cutting abilities, at a fraction of the cost ofdheslurry.

Metallkraft AS is headquartered in KristiansandyWay. The two first factories, in
Kristiansand (opened in 2008) and Yangzhou, Choparied in 2009), are in full
operation.

Pilot production plant for metallurgical silicon pr oduction process

Fesil Sunergy A$as developed a metallurgical process for prodoaif silicon metal
for the solar cell industry. The new technologyl e tested in a pilot production facility
in Trondheim, planned start-up is beginning of 2010

Statkraft builds solar power plant in Italy

The Statkraftsolar power plant will consist of 15 700 solad calits, with a total capacity
of 3,3 MW. The expected output is 4,5 MWh annualllye plant is situated in the Latina
region and is expected to open before the end @.20

New production facility for solar collectors

Since 199%0larnorhas developed solar collector solutions with paygicmaterials for
the utilization of solar thermal energy. In Jun@20the first mass production facility for
Solarnor solar collectors was opened in Lunnerwdgr The capacity is 50.000 m2 solar
collectors per year, and an upscale is possible.

3.4 Bioenergy

New multi-feedstock plant for production of biodie®l

Uniol opened a multi-feedstock production plant for Bedl in June 2009. Uniol expect
to produce 100 million liters annually, this isftient to cover about 5 % of the diesel
used on Norwegian roads. Currently, 2,5 % of akdl sold in Norway must be based on
biomass, as of July’12010, the share of biodiesel will be increased 2.

Production bioethanol
Borregaardoroduces about 20 million liters bioethanol, ofiethl million liter is used in
the transport sector.
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Planned production of synthetic diesel from wood

Xynergoaims to build a bio-oil crude, Xyn-oil, plant imFum, Norway. If financing is
secured, the plant could be in operation by 2@1flill scale synthetic diesel, Xyn-
diesel, plant could be in operation by 2014.

Farm-based biogas system

Biowaz develops farm based biogas systems. Their paggrlipg technology with
standardised, module-based components, togetheawiindustrialized production,
could reduce investment cost substantially. Thertelogy is demonstrated since early
2008 and documented by The University of Life Scesnin Norway. Biowaz will launch
commercially during 2009 in Norway and Sweden.

3.5 Ocean Energy Technologies

Concession granted for testing of tidal power techology
Hydra Tidaldevelops technology solutions for
electricity production from low-speed water curgent
The “Morild” technology consists of a floating,
moored construction based on the same principle as
horizontal axis wind turbines. The plant has 4 two-
blade underwater turbines and can utilize the gnerg
potential in tidal and ocean currents. For
maintenance, water ballast is pumped out and the
plant is elevated to surface. In May 2009, Norwegia
Water Resources and Energy Directorate (NVE) gave
Hydra Tidal concession to deploy the Morild power
plant in the Gimsgysund tidal current at Lofoten
Islands.

One of the owners of Hydra Tid&tatkraff has invested approximately NOK 45 million
in Atlantis Resources, one of the world's leadiagedopers of tidal power. Statkraft and
Atlantis will also collaborate on licence applicats for Scotland's Pentland Firth, with
licences to develop up to 700 MW of marine enengg t be allocated during 2009.

World’s first complete facility for osmotic power soon to be opened

Statkraftis in the process of building the world’s firstnaplete facility for osmotic power
generation. The plant is situated in an establishedstrial area with plentiful supplies of
both freshwater and saltwater, about 60km from GStmstruction of the prototype
started in 2008. If everything goes according empthe plant may begin generating
electricity in summer 2009. Statkraft, in collabowa with SINTEF, will be responsible
for operating the plant. A commercial plant theesif a large football stadium could be
ready as soon as 2015 if Statkraft succeeds watiptbject.
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Norwegian wave power technology to be utilized in drkey
The Norwegian
wave power
innovatorLanglee
Wave Powehas
developed a system
optimized for
deployment in areas
with moderate
wave conditions, 2-
4 meter seas.
Operating just
beneath the water
surface, the
Langlee system is
sheltered from damage during heavy storms, yetirengesitioned where wave-energy
conversion has its greatest potential. Only tipeaiceach Langlee module's four steel
buoyancy tubes is exposed to the splash zone.

Langlee has signed a Letter of Intent with the T&irlenergy company Unmaksan to
build a 24 MW wave power facility worth approximigt&OK 1 billion following pilot
facility testing.

3.6 Hydrogen

Official opening of the Norwegian hydrogen highway

Since 2003StatoilHydrohas been the driving force behiHgNor's goal to establish a
hydrogen transportation infrastructure along tharklye500 kilometer route between Oslo
and Stavanger. The first hydrogen station was apen8tavanger in 2006 and the
second in Porsgrunn in 2007. As the hydrogen highmes officially opened in May
2009, two new stations were set in operation iro@sid Lier. HyNor has some 50
partners and manages a fleet of more than 50 hgdreghicles.

Testing of hybrid fuel cells for marine and offshoe use

FellowSHIPis a joint industry R&D project with the objectite develop and
demonstrate hybrid fuel cell power packs, espacglitable for marine and offshore use.
The power packs developed for the first demonstraiib be rated at 320kW electric
power output. Testing of the technology on landtsthspring 2009, and the power pack
(FC + all support systems) will be installed onlabiire ship “Viking Lady” autumn

20009.
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4 Attachments

4.1 Political agreements

The Soria-Moria declaration

After the general election in September 2005, a meyority government representing
the Labour Party, the Socialist Left Party and @entre Party was formed. The basis for
the new three-party Government is communicatedutiitrahe so called “Soria-Moria
declaration”, which describes positions on futueylpolitical issues.

Energy supply
The Government’s environmental goals will deterntimeenergy production

possibilities. Since the era for development ajéanydro power projects is over,
increased demand must be covered through new aduti

The Government wants:
To secure a more favourable electric power baléiyaacreasing production
capacity and reducing growth in demand by energyganeasures. Increased
energy supply will be possible by focusing on newienmentally friendly
energy sources, upgrading of hydro power instalhetiand utilize natural gas in
an environmentally sound way.
To increase Norway’s contribution on internatiooabperation on
environmentally sound technology, energy systememnghasis on renewable
energy.
To provide for an efficient and safe power gridthwieduced losses and sufficient
capacity for the whole country.
A strong public ownership in the energy sector.
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Renewable energy

Norwegian energy sector know-how must be usedeldp new technology and
solutions that lead to reduced emissions that celisate change. Norway has a large
potential for utilizing renewable energy sourcé&e kind, biomass, solar, wave and tidal
currents. Through emphasis on efficiency measurdsenewable energy sources,
Norway can achieve a varied and environmentalljpndanergy system.

The Government wants to:
Increase targets / goals for energy saving andvaiple energy production
Renovate / modernize existing hydro power instaltat and increase construction
of micro-, mini- and small hydro power plants.
Introduce a green certificate market for renewgloleer production. If realization
of such a market fails, other measures will be ictared.
Introduce environmentally friendly technologiestthee not yet mature
Increase environmentally sound wind power develagnend through the
concession system secure a regional and nationadioation such development.
Increase the governmental contribution to develograad commercialization of
hydrogen as an energy carrier.
See to that renewable energy does not lose in dittopevith power production
based on natural gas with g@moval.
Introduce a braking deposit scheme on oil furndlcasare replaced with
equipment utilizing renewable energy sources.

Hydronic heating systems and energy efficiency

The Government wants to reduce dependence onietdctsistance heating, and instead
increase the use of other heating alternatives.ldrgest barrier for such change is lack
of infrastructure for heat distribution. Conseqlent is of major importance to establish
district heating systems in densely built-up aias waterborne distribution systems in
buildings.

The Government wants to:
Arrange for increased use of waterborne heatingestablish favourable
financing mechanisms for district heating and ptgdased on biomass as source
of energy.
Require energy flexible systems in all new and bdhated public buildings of
500 sgm or more.
Introduce a long term contribution scheme stimotatiouseholds to select
energy efficient heating solutions or systems thidize renewable sources of
energy.
Support construction of district heating infrastrue.
Implement the EU building energy directive in 2086¢ also prepare new
building codes that will turn low energy house®iatstandard. New energy
standards for existing buildings and renovatiobwfdings will be introduced
accordingly.
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Domestic use of natural gas

The Governments target is that Norway shall becaordd leading in environmentally
sound utilization of natural gas. Gas based powaemation must not come in conflict
with Norway’s Kyoto commitments, but rather taketpa the international trading
system for climate gas quotas. Through financippsut and emphasis on technology
development, C®from new power plants will be removed and eithepakited in
geological structures or used for enhanced oilgagdrecovery.

The Governments wants to:
Establish a Government owned company that conegowith financing of
infrastructure for transportation of natural gasj & cooperation with private
companies, provide for GQapture and transportation.
Establish a Government owned company responsibléeieelopment of a value
chain for transportation and injection of €O
Increase research and development on environmgstalhd gas based power
production.
Increase capacity for small scale LNG terminalsl stimulate conversion from
heavy oils to natural gas in the industry, ship@ngd transport sectors.
Review the tax system on G order to avoid situations where natural gas
displaces more environmentally safer alternatives.

4.2 Administration of Policy Instruments

The most important public or Government owned tagtins being responsible for the
administration of policy instruments within reneweabnergy and energy efficiency are:

The Ministry of Petroleum and Energy

The principal responsibility of thiglinistry of Petroleum and Energy to achieve a
coordinated and integrated energy policy. A primajective is to ensure high value
creation through efficient and environment-friendignagement of Norway’s energy
resources.

The Ministry of the Environment
TheMinistry of the Environmenhas a particular responsibility for carrying due t
environmental policies of the Government.

The Norwegian Water Resources and Energy Directorat(NVE)

TheNorwegian Water Resources and Energy DirectddY4E) is a directorate under the
Ministry of Petroleum and Energy, with responstlgifor managing the country’s water
and non-fossil energy resources and for monitaitiegenergy market. NVE’s mandate is
to ensure integrated and environmentally sound gemant of the country’s
watercourses, to promote efficient energy marketscst-effective energy systems and
to work to achieve a more efficient use of eneMYE also has the overall responsibility
for maintaining national power supplies. NVE isafxed in R&D and international
development co-operation.
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The Norwegian Research Council

TheResearch Councjlays a vital role in developing and implementihg country's
national research strategy, acting as a governawbemser, a funding agency and
coordinator of research activities. The ResearamCibis responsible for the
administration of most of the public funding avaimfor R&D in the field of energy and
water resource management.

Innovation Norway

Innovation Norwaypromotes nationwide industrial development proféao both the
corporate economy and Norway'’s national economg,heaips release the potential of
different districts and regions by contributing emds innovation, internationalisation and
promotion. Innovation Norway has offices in all tderwegian counties and in more
than 30 countries world wide. The core group ofrais are Norwegian companies,
predominantly SMEs (small and medium sized enteggii Energy projects based on
biomass (fuel wood, and heat production), espeudialiural areas tied to agriculture, are
given priority.

Enova SF

Enova SHs a public enterprise owned by the Norwegian btinyi of Petroleum and
Energy. The main mission is to contribute to enwnentally sound and rational use and
production of energy, relying on financial instrumtgand incentives to stimulate market
actors and mechanisms to achieve national enedgyymmwals. Through the Basic Fund
and the new support scheme for electricity productrom renewable sources, Enova
will broaden its responsibilities.

Statnett SF

Statnettis responsible for coordinating supply and demartie power system. Being a
transmission system operator (TSO), Statnett owdsoperates large sections of the
main Norwegian power grid and the Norwegian seatiopower lines and sub-sea cables
to other countries.

The Norwegian State Housing Bank

TheHousing Banks the main instrument of the Norwegian Parliamtr@ Norwegian
government and the Ministry of Local Government Regjional Development for the
implementation of national housing policy. Additadhloans at a modest interest rate may
be granted for installations and efforts to reduse of energy or use of flexible heating
systems.
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