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Europe is facing a serious energy challenge: fuel supplies must to be secured
and greenhouse gas emissions reduced significantly while maintaining a high
level of economic growth.

The Baltic Sea Region has a significant potential for developing regional pro-
jects to benefit the region as a showcase for sustainable energy development
and becoming frontrunners in innovative solutions through regional cooperation

Together with the Baltic Development Forum Ea Energy Analyses is conduct-
ing a study on ‘Enhanced regional energy cooperation in the Baltic Sea Re-
gion’. This paper gives a brief overview of the energy situation in the Baltic Sea
Region and presents two general scenarios for the energy and transport sec-
tors, which are developed to comply with the strategic energy and climate
goals. In June 2009 a final report, together with a public modelling tool and
data, will be presented

Renewed focus on the region

The stakeholders in the energy sector in the Baltic Sea Region have for a long
time cooperated through organisation such as Baltrel, Baltic Gas, Basrec and
Baltic 21 and the Baltic Sea Parliamentary Committee®.

Recently the European Union has renewed its focus on the Baltic Sea Region.
In December 2007, the European Council invited the Commission to present
an EU strategy for the Baltic Sea Region by June 2009. The strategy will be
one of the key objectives for the Swedish EU presidency in the second half of
2009. According to the Swedish prime minister, the strategy should be a con-
crete, action-oriented instrument which helps the EU and the EU members in
the Baltic Sea region to set joint priorities, for instance concerning investments

* The study is multi-client study, financed by the Nordic Council of Minister, the Baltic Sea Parlia-
mentary Committee, the Baltic Development Forum and Fabrikant Mads Clausens Fond, Danfoss.
The study will be completed by June 2009.

? Basrec is the Baltic Sea Region Energy Co-operation. All governments in the region participate in
Basrec as well the European Commission.

BALTREL, the Baltic Ring Electricity Co-operation Committee, represents 15 electricity power
supply organizations with operations in 11 countries in the Baltic Sea Region.

Baltic 21 is a regional multi-stakeholder process for sustainable development initiated in 1996 by
the Prime Ministers from the eleven member states of the Council of the Baltic Sea States (CBSS).
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in infrastructure. The aim is to speed up joint implementation of EU decisions,
and to better harmonize national regulations so as to create a genuinely single
and thus bigger regional market.

At the meeting of the European
Council 15-16 October 2008 the
council called for the establish-
ment of a plan of action to speed
up interconnections in the Baltic
region to enhance the security of
supply for all countries in the
region and for "wider security of
supply and solidarity in the EU” L
as expressed by the EU Com-
mission in its recent green paper
‘Towards a secure, sustainable
and competitive European en-
ergy network’. The Baltic Inter-
connection Plan will be developed by the Commission together with the Mem-
ber States concerned as part of the Baltic Sea Regional Strategy. According to
the Commission “the efficient development of the market as well as the contri-
bution of energy efficiency and renewables to increased security of supply will
need to be duly taken into account in developing the Plan”.

The Baltic Interconnection Plan should be seen in relation to the work by the
European coordinators that were appointed on the September 2007 by the
Commission to monitor and to facilitate the implementation of the most critical
identified priority infrastructure projects. Mr. Adamowitsch is responsible for the
project concerning "Connection to offshore wind power in Northern Europe
(North Sea — Baltic Sea)" and Prof. Mielczarski for the “Poland-Lithuania link
including reinforcement of the Polish electricity network and the Poland-
Germany profile”. Their first annual reports were published by the end of Sep-
tember this year.

Mr. Adamowitsch recognices the dual function of an off-shore grid, namely to
connect the wind farms to the grid and to facilitate cross-border trading in the
region and between regions. Moreover Adamowitsch calls for increased coop-
eration across the region stating that a fragmented national approach to off-
shore wind will be “very costly to consumers and governments and also lead to
an unnecessary burden on the environment”. The first action point in Adamow-
itsch work-plan for the coming year will be to promote Krieger’'s Flak in the
Baltic Sea — shared by Denmark, Germany and Sweden — as 'best practice
case' for the integration of off-shore wind farms for three countries.

Energy perspectives on the Baltic Sea Region
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Energy consumption

Energy consumption in the Baltic Sea Region has been fairly stable during the
last 15 years. Today, the most important sources of energy are oil, coal and
natural gas in the aforementioned order.

Since 1990, the role of coal has declined whereas particularly natural gas and
renewables have come to play a greater role. In the new democracies in the
region, the reduction in coal consumption has mainly taken place in the indus-
trial sectors.

Gross energy consumption
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Figure 1: Gross Energy Consumption in the Baltic Sea Region (Denmark, Estonia, Finland, North
East Germany, North West Russia, Latvia, Lithuania, Poland, Norway and Sweden). Source: Euro-
pean Commission (DG Tren) and IEA®.

The decrease in energy consumption since 1990 has taken place in spite of
significant increase in GDP for the region (almost 40 per cent increase since
1990). This reflects a reduction in the energy intensity of the economy, i.e. the
amount of energy used per economy output. As indicated in Figure 2 this devel-
opment is particularly noticeable in the new democracies, which have suc-
ceeded in almost halving the energy intensity since the transition to market-
based economies.

This change is due to decreasing production from energy intensive industries
as well as to energy efficiency improvement in all parts of the economy.

CO,-emissions from the energy and transport sectors have decreased by ap-
prox. 18 per cent from 840 Mt in 1990 to 690 Mt in 2005. This reflects the shift
in energy consumption towards natural gas and renewables — as indicated in

Figure 1 — as well as slightly decreasing total energy consumption.

* Data for North East Germany and North West Russia are based on regional shares of national
values.
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Figure 2: Energy intensity - measured as Final Energy Demand per GDP - in the Baltic Sea Region
(Old democracies: Denmark, Norway, Finland, North East Germany and Sweden, New democra-
cies: Estonia Latvia Lithuania, Poland and North West Russia). Source: European Commission
(DG Tren), IEA and the World Bank.
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Figure 3: CO; emissions in the Baltic Sea Region by sector (Denmark, Estonia, Finland, North East
Germany, North West Russia, Latvia, Lithuania, Poland, Norway and Sweden). Source: European
Commission (DG Tren) and IEA.

Energy resources

The countries surrounding the Baltic Sea are rich in resources for energy pro-
duction — both fossil fuels and renewables. Significant gas reserves are avail-
able in Norway and Russia, Germany and particularly Poland have substantial
coal resources and Norway has large oil reserves.

Energy perspectives on the Baltic Sea Region
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Small-tech scenario

Big-tech scenario

Transport

As to renewable energy, hydropower and biomass cover the largest part of the
economic potential. In the Baltic Sea Region bioenergy will be able to cover
about 30 per cent of the gross energy demand of the region as opposed to 16
percent for the EU27. Moreover, wind power already plays an important role in
Denmark and Germany, and could play a much greater role in the region in the
years to come. In the longer term, solar power, wave power and heating and
geothermal energy may also provide notable contributions to the overall energy
supply.

Energy scenarios for the future

To shed light on different pathways towards achieving the long term strategic
goals of the region two essentially different developments have been explored
through a so-called Small-tech scenario and a Big-tech scenario. Both scenar-
ios aim at achieving two concrete goals for 2030: reducing CO2 emissions by
50 per cent compared to the 1990 level and reducing oil consumption by 50 per
cent compared to the present level. Similar terminologies and goals have been
applied in a similar scenario study for the EU27 carried out for the European
Parliament®.

The Small-tech scenario focuses on distributed energy generation, energy
savings and efficient utilisation of energy through combined heat and power
generation. This scenario assumes a high level of interconnection of the elec-
tricity grids in the regions to allow for the integration of a high share of non-
dispatchable wind power. So-called smart grid technology and improved com-
munication between the different parts in the energy system are key to provid-
ing optimal dispatch and efficient utilization of the energy infrastructure.

The Big-tech scenario explores the opportunities of more centralised solutions.
In Big-tech, almost all new coal and natural gas power plants established from
2020 and onwards are equipped with carbon capture technologies (CCS) - and
the nuclear power capacity is increased by 35 per cent compared to today.
New nuclear generation capacity is presumed to be built in Finland, Lithuania
and Poland, as well as no phase-outs in Germany, Sweden and North West
Russia. In addition, it is assumed that most new large coal power plants com-
missioned in the period 2010-2020 are prepared for CCS and retrofitted in the
subsequent decade.

In both scenarios the transport sector undergoes fundamental changes in order
to comply with the target on 50 per cent oil reduction. In both the Small tech
and the Big-tech scenarios it is a critical assumption that the technical poten-
tials for improving the fuel economy of conventional vehicles are partly real-
ised. Moreover, in the Small-tech scenario, electric vehicles and plug-in hybrids
displace oil consumption, and information and communication technologies are
put in place to decrease the demand for “physical” transportation. In the Big-

* More info on the European project can be found on the website of the Danish Board of Technol-
ogy: http://www.tekno.dk/subpage.php3?article=1554&toppic=kategori1&language=dk&category=1
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Results

tech scenario, 2™ generation biofuels and natural gas become important
means, in addition to the electrification of the transport sector.
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Figure 4 - Key decision makers in the two scenarios

The requirements for transformation differ significantly in the two scenarios.

In the Big-tech scenario, the existing structure of the energy supply system
remains essentially unchanged, and the large suppliers of electricity become
the main actors. Hence, the implementation of the Big-tech scenario depends
on relatively few decision-makers. Partnerships for the demonstration of the
CCS technology provide an obvious opportunity for regional cooperation in the
Big-tech scenario.

In the Small-tech scenario, citizens play an important role as active consumers
of energy, changing energy behaviour according to price signals and investing
in energy-efficient appliances and buildings; grid owners must develop their
systems and the suppliers of energy will have to change sources gradually
from large power plants to renewables and to distributed units located closer to
the consumers. In the Small-tech scenario the integration of fluctuating energy
sources calls for a high level of cooperation on energy markets and new infra-
structure projects, particularly concerning off-shore wind. Local authorities and
cities are crucial for the facilitation of district heating grids and sustainable
transport systems — and the need for more efficient supply and demand tech-
nologies provides business opportunities in many industry branches.

To illustrate the consequences of the two scenarios, the key indicators — the
development in gross energy consumption and the emission of CO2 — are
compared with historic data as well as with a reference for 2030 resembling the
most recent projection from the European Commission® [Ref. 5].

° For North-West Russia the reference has been made based on data from the International En-
ergy Agency.

Energy perspectives on the Baltic Sea Region
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The scenarios show that resources and technologies are available to achieve
the targets set out.

In the Small-tech scenario, it is foreseen that the gross energy consumption is
reduced by approx. 20 per cent in 2030 compared to 2005. In the Big-tech
scenario, gross energy consumption increases by 13 per cent compared to
today. This increase, which is slightly higher than in the 2030 reference projec-
tion, is mainly due to increased utilisation of carbon capture and storage tech-
nologies which are expected to require a considerable expenditure of energy,
particularly for the capture and transportation of COZ2. In the Big-tech scenario,
compliance with the CO2 reduction target is secured by storing almost 150 Mt
of CO, underground in 2030.

To realise the scenarios, investments in the energy sector need to be in-
creased considerably. The preliminary calculations show, that the need for
additional investments in the scenarios are offset by fuel cost savings and
costs of emitting CO,. In the calculations, an oil price of 122 $/bbl (real term) is
applied for 2030 - in accordance with IEA’s World Energy Outlook — and a
CO2 price of 45 €/ton.

The average annual economic growth rate is assumed to be just above two
and a half per cent in the period until 2030 in both reduction scenarios.
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Figure 5: Gross energy consumption in 2005 and projections for 2030 (exclud-
ing fuels for non-energy purposes).
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Critical assumptions

The region as a show-
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Figure 6: CO, emissions from the energy and transport sectors in 1990, 2005
and projections for 2030. “Other energy” includes oil, gas and coal used in
households, industry and the trade/service sector.

The actual implementation of the scenarios and associated benefits depend on
a number of critical assumptions. Most important in the Small-tech scenario is
the assumption that it is possible to realise a substantial share of the huge
theoretical potential for energy savings, best practice policies at the local level
to facilitate district heating and sustainable transport systems.

In the Big-tech scenario, the access to and availability of gas, coal and uranium
at reasonable prices is probably the most critical assumption. Moreover, the
scenario is dependent on the commercialisation of the CCS technology.

Initiatives for cooperation

Since the early 1990’s, several initiatives have been taken to stimulate coop-
eration between energy stakeholders in the countries surrounding the Baltic

Sea. As mentioned, these initiatives include among others Baltic 21, Basrec,
Baltrel and the Union of the Baltic Cities.

The Baltic Sea Region has a significant potential for further developing regional
projects, which could benefit both the region and the entire EU as a showcase
for comprehensive sustainable energy systems. The region holds key industrial
competences for producing energy efficient end-use equipment as well com-
ponents of energy production facilities and many cities and metropolises in the
region have experience with energy efficient building and sustainable heating
systems, including district heating and combined heat and power generation.

Energy perspectives on the Baltic Sea Region
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The key purpose of the present study is to enhance closer regional cooperation
and identify specific opportunities for projects and cooperation within the en-
ergy & climate sector in the Baltic Sea Region and to examine the best use of
the energy resources in the region, for example biomass. Specifically the study
aims at providing input to the current strategy work at the EU level. For this
reason the current long term scenarios will be supplemented with more de-
tailed analyses of the integrated electricity systems in the region.

These analyses will aim at identifying and quantifying the costs and benefits of
new interconnectors and generation capacity as a valuable input to the Baltic
Interconnection Plan.

Moreover, the study will outline the possibilities for the industry to be frontrun-
ner in the development of new energy technologies and come up with a priori-
tized list of regional projects, to promote the region and regional co-operation.
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Appendix: Scenario details

2005 2030 2030
Small-tech Big-tech
Annual GDP growth - 2.6%
Total final energy demand 8,500 PJ 8,300 PJ 10,200 PJ
Gross energy consumption 13,600 PJ 10,100 PJ 14,200 PJ
System conversion losses’ 37% 18% 22%
Electricity demand 2,000 PJ 2,200 PJ 3,000 PJ
District heating/cooling 14% 25% 18%
(% of final energy demand’)
Renewable energy 16% 45% 25%
(% of gross energy consumption)
Electricity supply  Power plants with 0% 0% 20%
(% of electricity pro- CCS
duction) Nuclear 30% 12% 25%
21 GW) (9 GW) (28 GW)
Wind 1% 17% 5%
Solar 0% 1% 0%
Wave 0% 1% 0%
Bioenergy 4% 16% 8%
Transport’ Fuel economy 160 g COy/km * 100 g COy/km
Electric vehicles <1% 15-25%
Biofuels <1% 5-10% 15%

Table 1: Scenario characteristics and key figures

¢ Not including losses in the transport sector

" Excluding final energy in the transport sector

8 Including biomass, biogas and municipal waste
° The transport figures apply to passenger cars
% Average emissions or new cars in the EU
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