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Energy and electricity intensity in Finland
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Estimated increase in the building stock => amount of the heated space
will increase

Increasing energy efficiency of the buildings => specific heat demand is
estimated to decrease by 32 % in average by year 2050

Climate change is estimated to reduce heating demand in Finland by 16
% by year 2050

In total, 30 % decrease in demand of heating energy is estimated to
realize by the year 2050
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Projection of road traffic in Finland
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Penetration scenario for EVs and PHEVs
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Scenario for energy end-use In
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End use energy efficiency Is estimated to improve in every sector

Heating demand decrease because of increasing energy
efficiency in building sector and impact of global warming

— Role of electricity important especially due to the increasing
amount of heat pumps

Cooling demand is estimated to increase as a conseguence of
climate warming and increasing amenities of buildings

Penetration of plug-in vehicles will increase the electricity
demand

The share of service sector in gross domestic production is
predicted to growth => changes in the electricity demand of
iIndustries

Improving energy efficiency, decreasing primary energy
demand, increasing role of electricity
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Annual electricity consumption by sector, TWh
1980 1990 2000 2007 2008 2010* 2020*
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Four scenarios:

 The Baseline scenario, which includes ongoing current policies on energy efficiency
and support for renewable energy sources (RES), but does not expand them, nor
does it foresee any change in the current constraints on the development of
nuclear energy or envisage the emergence of carbon capture and storage (CCS)
technology

 An Efficiency & RES scenario, which centers on energy efficiency and renewables,
with the same constraints for nuclear energy as under Baseline, and without the
emergence of CCS

e A Supply scenario based on a nuclear renaissance and CCS technology

A Role of Electricity scenario, which envisages the use of all options towards a low-
carbon energy system - energy efficiency, renewables, nuclear energy and CCS. The
scenario exploits the synergy between a low-carbon electricity supply system and
efficient electro-technologies, including in areas traditionally largely limited to
direct combustion of oil and gas - namely road transport (through the introduction
of plug-in hybrid cars) and heating & cooling (through heat pumps)

Source: Eurelectric
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EU-25 — electricity

consumption scenarios

The Baseline scenario is a projection of future

evolution of the European energy demand and supply

system reflecting business-as-usual trends. The
dynamic trends and changes are reflected in this
scenario. The evolution is considered to be an

outcome of market forces without taking into account

external or societal costs, such as for example
environmental impacts and possible threats to
security of energy supply. For the Baseline scenario,
future changes are assumed to result from existing
policies and measures. No additional policy
instruments or policy targets are assumed for this
scenario.

The Efficiency & RES scenario assumes that
policy focuses on energy efficiency and
renewables and involves a package of measures
promoting energy savings and highly efficient
appliances, plus policies facilitating further
deployment of renewables, including support for
biomass. This scenario does not involve any
revision of nuclear policy as compared with
baseline and excludes the development of carbon
capture and storage (CCS) technology.

o
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The Supply scenario assumes that policy focusses mainly
on power generation in order to obtain a low carbon energy
system and meet the emissions cap. The scenario does not
foresee any additional efforts to promote energy
efficiency or renewables over and above the Baseline
scenario. It also assumes that a new nuclear policy is
adopted and put in place, and that CCS is facilitated and
successfully developed.

The Role of Electricity scenario does not exclude any means
or options towards a low carbon energy system in Europe. It
involves policies promoting energy efficiency on the demand
side and policies supportive to renewables as envisaged in the
Baseline scenario, but without incorporating any additional
policies for renewables or biomass. In addition, this scenario
assumes that new demand-side electro-technologies will
successfully develop. Some of these technologies improve
energy efficiency in specific electrical uses, such as
efficient lighting and motor drives, while others facilitate
higher penetration of electricity in substitutable energy
uses, including heat pumps and plug-in hybrid vehicles. On the
supply side, the Role of Electricity scenario mobilizes,
alongside renewables, both the new nuclear policy and CCS
technology, as specified for the Supply scenario.

Source: Eurelectric
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EU-25 — electricity consumption
scenarios — role of electricity

Consumption
of energy
(Index 2005=100)

End-use Sectors,
except transport

Transport Sector

Electricity
Consumption

2030

117.6

120.3

111.5

144.5
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2050 |

109.0

115.7

93-9
160.3
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2030
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95.Q
126.8
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85.5

93.0

68.7
138.1

| 05-2030 05-2050

SUPPLY SCENARIO ROLE OF ELECTRICITY
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Energy Efficiency
(annual average
rate, %)

End-use Sectors,
except transport

Transport Sectar

Share of Electricity
in Final Energy

End-use Sectors,
except transport

Transport Sector

05-2030

-1.35

-1.26

-1.56
2030
24.6

34.1

1.5

05-2050
-1.46

-1.33

-1.78
2050
29.4

39-1

2.8

-1.90

-1.78

-2.19
2030
24.8

34.1

1.8

-1.50

-1.81

-2.47
2050

32.3

42.2

2.5

PAVEY 2050 2030 2050
113.3 101.1 105.6 06.8
115.0 10G.5 110.4 109.8
109.6 82.2 94.9 67.7
142.8 162.8 172.1 211.5
05-2030 05-2050 05-2030 05-2050
-1.50 -1.62 -1.77 -1.72
-1.44 -1.45 -1.60 -1.44
-1.63 -2.08 -2.19 -2.50
2030 2050 2030 2050
25.2 32.2 32.6 43.7
35.3 42.2 40.8 50,6
TS 2.3 11.3 18,7

Source: Eurelectric
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Ermciency Suppwy

RESULTS FOR 2030 & RE5

Firal Energy Demand (2o0c=10a) 118 103 13 1ch
Electricity Consumption (2o00c=100} 155 127 143 172
Electricity from Muclear (TWh) 655 8c3 1E95 1543
Electricity rom Renewables (TWh) 1002 W75 1267 1359
C0; Storec (curmul. Bill. «C0;) 3 c 58 3.6
Poweer Investment cumul CW) g28 g8y 950 1050
Met Imporis of Cas (z2005—100) 138 179 175 1€5
Met Imporis of Gil (zo05=120] 116 o7 108 93
Electricity Price [2005— 100} 11 122 1= 120
Total Energy Cost as % of GDF Q.57 10.27 10.61 9.64
{0z Emissions (1900—100) 110 7o rd) 70

Source: Eurelectric
29



EU-25 — electricity consumption scenarios —

role of electricity

ResuLts For 2050
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PowEer CHOICES (TWh) BASELINE 2009 (TWh)
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o PowER CHOICES BasELINE 2003
RES 14.8 32.0 7.7 &00.4 26.7 33.3 34.2
m O 5.6 1.8 1.2 0.7 1.9 1.2 0.9
B Gas 16.0 20.3 16.5 13.6 22.2 18.5 17.3
SoLDs 3.2 21.4 18.5 146.9 24.7 20,8 19.3
B NuUCLEAR 31.7 24.5 26.1 284 24.5 6.2 8.3

Figure 22: Summary of Power Generation Structure
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Increasing energy efficiency in end-use
Electrification of the transport sector

Role of electricity is estimated to
Increase

— From 20 % to 30...45 % by the year
2050

Total energy consumption is estimated
to decrease by 2050, while slight
Increase is still anticipated until 2020

Electricity demand is estimated to
Increase constantly in EU-25

- ~4 000 TWh in year 2030 (~3 300 TWh
In year 2006)

- ~4 600 -5 200 TWh in year 2050
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« The global population is estimated to increase annually by 1
% to about 8 billion by 2030 and to 9-10 billion by the year
2050

e Itis estimated that energy supplies must double by the year
2050, in order to meet the energy demand

World population development
Billions Billions
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Percentage change in primary energy production
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Global development — IEA
scenarios

World primary energy demand by region in reference

scenari
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Source: IEA 2008
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World final energy demand (Mtoe) by sector in referencd

scenario 1980 2000 2006 2015 2030

2030°
Industry 1779 1879 2 181 2735 3302 1.8%
Coal a1 405 550 7m 838 185
O 474 375 129 36 35 0.7
Gas o n 134 508 604 1.4%
Electricity 297 155 560 739 { 060 2. 7%
Uther 163 1T 307 339 436 1.2%
Yt 1245 1936 2 227 2637 3171 1.5%
Ohl 1187 1844 2 105 2 450 2915 1.4%
Biofuels 2 10 24 74 118 6.5%
Other 57 1) 98 13 137 1.8
Residential, services and 2006 2635 2937 3310 1918 1.2%
agriculture
Coal 744 108 114 118 100 0.5%
Oal 481 462 {72 413 o&0 0.7%
Gas 344 LY. 1 592 &80 1 1.2%
Flectricity m 613 764 %7 {12 2.3%
Other 661 910 995 1073 {144 0.6%
Non-energy use 148 508 740 876 994 1.2%
Total 5378 7048 8 086 9560 11405 1.4% Source: [EA 2008

a1
t Averaos annual rate of erowrkh.
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Light-duty vehicle stock by region in reference scenario
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Electricity demand growth rate by region in reference scenario
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Per capita electricity demand by region in reference scenario
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World electricity generation by fuel in reference scenario
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Primary energy intensity by country in 2008
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Primary energy intensity trends by country 1990-2008

Unit : % /year
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Available renewable power and total global power consumption
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