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Macroeconomic relevance of energy

IMPORTANCE OF THE ENERGY SECTOR

The value added of the energy sector amounted ©%.of GVA in 2005 in Finland, expanding to
2.3% in 2012. Its share is higher than the EU-ageerdhe share of the energy sector in total
employment is on the other hand lower than averagfehas fallen since 2005, resulting in 0.47% of
total employment in 2012.
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related employment in total employment of

the economy in Finland was at about 1.32%,
above the EU average of 0.53%.
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Source: European Commission, based on EurObseavi&ER
EUROSTAT

TRADE BALANCE OF ENERGY PRODUCTS

Finland is a net importer of fossil fuels and normally also of eb#gt The trade deficits in the
energy products appear to be relatively stable over tife@land had a current account surplus up
until 2010; thereafter a deficit has been recorded. Toatribution of the energy trade has remained
negative throughout this period, and was slightsidw the EU-average in 2014.
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Trade balance of energy product and current account Trade balance of energy product and current account
balance, 2006 balance, 2014
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Note: Current account balance for EU28 from Eurogg@mmission (AMECO)

1. Energy Security, solidarity and trust

ENERGY MIX

The energy mix of Finland differs from the one of 88U28, with the notable difference of a much

higher share of renewable energy in gross inlanérgy consumption and — to a lesser extent -
nuclear. Compared to 1995, the share of renewable epenggross inland consumption sharply

increased, more than EU average (from 21% to'38Rthe energy mix), while the share of gases only
slightly decreased (by 1 percentage point). The main deereancerns the use of solid fuels (by 6
percentage points).

Gross inland energy consumption in 2013

Finland Gross inland consumption-primary products EU28 Gross inland consumption-primary products

15.7%

m Solid Fuels

 Petroleum and Products
mGases

® Nuclear

mRenewables

= Waste, Non-Renewable

gross inland consumption -total products: 33.9 Mtoe gross inland consumption -total products: 1666.2 Mtoe

Source: European Commission, based on EUROSTAT

IMPORT DEPENDENCY

Finland has an overall import dependefbelow the EU28, while importing 100% of its crudeand
gases.Crude oil is refined in Finland and 90% of it isntlexported. Moreover, Finland is solely
dependent on gas imports from RusSi@lthough gas represents only 9% of gross inl:
consumption). Overall, the supply concentration index is hagh-fnland. The energy trade deficit is
slightly below EU average.

Equivalent to 37% of final energy consumption.
An import dependency rate in excess of 1008cates that energy products have been stocked
Top non-EU gas suppliers table is based on EURGHITa. The share of imports from non-EU countisesalculated

as the ratio between volumes of imports from thaiegific non-EU supplier and total imports (from &tdl non-EU
countries).
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Finland is reliant on electricity imports during peak demand perittdwill continue to be reliant
until and to some extent also after the 1600 MW taar power plant, Olkiluoto 3, is complete (with
the start of electricity production planned in 1ag918).

Import dependency 2013
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b Q 5 Top non-EU gas suppliers in 2013 (% in total imports)
© Finland European Union
country [%] country [%]
Russia d 1000 [Russia B  39.0

Norway [] 295
Algeria [ 9.7
Qatar [ 6.7

All fuels Petroleum and Natural gas

products
mFl mEU28

Source: European Commission, based on EUROSTAT

2. A fully-integrated internal energy market

INTERCONNECTIONS

Interconnection canacity for electricitvin 20141 NE INtérconnection capacity for electricity in Finland i8@o,
well above the 2020 and 2030 targets. The sec
interconnector with Estonia, Estlink2 (supported den the
European Energy Programme for Recovery), startegtraimn
at the beginning of 2014. The new cable tripled the
interconnection capacity with Estonia, thus impmyi the
connection with the Baltic States.

The Finnish natural gas market is isolated as itfully

dependent on gas imports from Russia. Two projecisod the

33 key security of supply infrastructure projects listed in the

European Energy Security Strategy (EES8)relevant for
Source: European Commission based on  Finland and address the issue. These are the regioritid BAIG
SO srynaro outlookand adeduaY terminal - and  the  Finland—Estonia gas  interconnector
Note: Reference to 2030 target is basedBalticconnector’, which arekey in ending Finland's energ
on October 2014 European Coun jsolation in the gas sector and diversifying gas sairaed
conclusions stating that “the Commissionyyterparts. Several (both on-grid and off-grid) snrafieale

will also report regularly to the European . . . .
Council with the objective of arriving at LNG terminals arealso under preparation/construction i

15% target by 2030" Finland.
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ELECTRICITY AND GAS MARKETS

Market concentration index for power generation
(left) and gas supply (right) (201@jerfindahl index —
10000 means monopoly)

Sources: European Commission based on ESTAT, CE&RIatts
Power Vision

Sources:ISTAT and European Commission Calculations

The concentration of the power generatic
market is much belowEU average while
concentration on gasmarkets is at the
maximum level. Gasum Oy acts as the ¢
importer and transmission system operator on
the basis of long term supply contracts.

Wholesale electricity prices are slightly below
EU average while wholesale gas prices are
above the EU average.

The annual switching rate has settled at a level
of 7-8%. One of the strengths of the Finnish
retail market is smart metering. The rate
smart metering reached 97% by the end
2013. They have enabled advantageous spot
price-based electricity contracts and also energy
demand response and other innovati
services. There is no switching on the gas
market as gas retailers in Finland have a
monopoly within their own distribution
network. Gas is used by industry and energy
production and only marginally by households

CONTRIBUTION OF ENERGY TO CONSUMER PRICE EVOLUTION

Inflation in Finland was lower than on average I tEU before the crisis, but since 2011 1
development of the rate is close to the Euro a@aerage. Energy prices are contributing, but have
played a somewhat less of a role in recent years for thaallverice development in Finland ¢
compared to other Euro area countries. The share eofergy products in the household
consumption basket is smaller in Finland than in ¢ or the Euro area on average.

Finland : Price evolution & the contribution of

4 energy prices

34

2 -

2005 2007 2009 2011 2013
Non Energy mmm Energy = All items

% increase on a year earlier

Source:DG ECFIN based on Eurostat

EA : Price evolution & the contribution of
energy prices

% increase on a year earlier
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Non Energy mm Energy = All items
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VULNERABLE CONSUMERS

Based on a EUROSTAT survey on income
living conditions, three proxy indicators are
used to assess fuel poverty. They indicate
that it is less of a stringent issue in Finland
than in the rest of the EU. Social assistance is
a lastresort form of income security i
Finland and used to address consum:
vulnerability It is based on the client'
essential expenses, which include electricity

and heating bills.
Source: European Commission, based on on EUROBT A8ty

3. Energy Efficiency and moderation of energy derdan

ENERGY EFFICIENCY TARGET 2020
(35.9 Mtoe primary energy and 26.7 Mtoe final energy)

Finland’s 2020 energy efficiency target
35.9 Mtoe expressed in primary ener
consumption (26.7 Mtoe expressed in final
energy consumption). Even if Finland’s
current primary energy consumption (32
Mtoe in 2013) is below its 2020 target, the
margin is small and additional efforts a
needed to keep the primary energ
consumption at this level or to minimise its
increase when the GDP increases ag

Source: European Commission, based on EUROSTAToantational energy durmg the next five year perIOd'

efficiency targets as declared by the MS under the Energy Efficienagtiidére

ENERGY INTENSITY

Primary energy intensity in Finland is above EUaye and has decreased at a slower pace since.2005
This is even more striking in the industrial sector, due to Ritfdasectoral specialisation in energy
intensive industries.

Primary energy intensity of the economy Final energy intensity in industry

Source: European Commission based on EUROSTAEarugean

Commission/AMECO Source: European Commission based on EUROSTAT and
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European Commission/AMECO

Specific energy consumption by households is abdyea¥erage and decreased at a much slower p
than the EU average.The specific energy intensityastpngers cars increased slightly between 2005 and
2010 which reflects a less efficient usage of cars. Theifgp@mergy intensityfor freight transport
increased slightly between 2005 and 2010, but it remainsvbé&lt) average.

Final energy consumption per m2 in residen Specific energy intensity for passenger cars agiglit
sector, climate corrected transport'

Source: European Commission based on Odyssee database

Source: PRIMES model background data and estimations based on EU
Commission and EU MS inputs

EU legislation sets mandatory CO2 emission redndtogets for new cars and vans. By 2021, the
fleet average to be achieved by all new cars is 95 gran@O@ per kilometre. For new vans, the fleet
average is set at 147 g/km by 2020.

Source: European Environmental Agency. 2014 vaunegrovisional. 2013 EU average refers to EU-27

Regarding transport performance, in EU-28 the idléreight modal shares are 71% by road, 17% by
rail, 7% by inland waterways and 5% by pipelinég. fEspective inland passenger modal shares are
82% by private car, 9% by buses and coaches, T#Nvgys and 2% by tram and metro.

4 Statistics on energy demand for passengers aeiglit transport are not available and model estimsthave been

used instead. These issues should be borne in mimeh comparing energy intensity in freight or pasger transport
between Member States, which should be regardednasely indicative.

6
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Modal shares Finland

Source: Eurostat and EU transport in figures 20D4ata refers to 2013. Modal shares based on tonne-kil@séar freight sector and
passenger-kilometres for passenger sector, freight data basettivityavithin country territory. Estimates are made when data is missing.

4. Decarbonisation of the economy

NON-ETS GHG EMISSION REDUCTION TARGET 2020
(-16% by 2020 as compared to 2005 in the non-ET®8ec

Finland has decreased its emissions by
between 2005 and 2014based on 201¢
approximated data) According to its 201!
projections Finland is on track to reach its
2020 target.

Non-ETS Emissions L
Projections/proxy target

(vs. 2005)
Projections with
existing measures -16% -16%
2020
Source: European Commission based on EEA. Based on preliminary Proxy 2014 -8% 7%

inventory data.

ESD (Effort Sharing Decision) emissions are th&sems not covered by the EU

ETS

RENEWABLE ENERGY SHARE TARGET 2020 (38%)

Source: European Commission based on EUROSTAT

Latest Eurostat data: 36.8%

5 Eurostat

Finland is one of the EU leading users
renewable energy, which provided almost 37% of
total energy consumption in 20235.4% higher
than the National Renewable Energy Action Plan
trajectory. The most important renewable sources
of energy are bioenergy and hydropower. Finland
is well on track, and even above, in attaining its
renewable energy target. In transport, Finland is
also one of the few countries on track towards
achieving the 10% target by 2020, with a share of
renewables in transports of 9.9% in 20k8d a
national target of 20% by 2020.
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GREENHOUSE GAS EMISSION INDICATORS

X In 2014, the revenues from the auctioning of ET&aglnces amounted to EUR 63.5 million, out of
which almost 50% are used or planned to be usecfargy and climate related purposes.
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Largest Sectors of GHG Emissions in = _. GHG Emlss'éns_ Finiand =U
2012 () Finland = EU Average EU ETS auctioning revenue 63.5 3205
] in 2014 (EUR millions) ‘
Energy/power industry 34% 33% Share of ETS emissions in 500 429
Transport 21% 20% 2013 ° °
Industry 23% 19% GHG emissions/capita in
. 11.7 8.5

Agriculture (incl. forestry & fishery) 12% 12% 2013 (tCGequivalent)
Residential & Commercial 5% 13% Carbon m_tenS'ty of the

economy in 2013 339 328
Waste & others 5% 3% (tCQequivalent/EUR

(*)Sectoral breakdown for 2013 data not available. millions )

Source: European Commission based on EEA

ENERGY & TRANSPORT TAXATION

Energy and transport related taxes as a share d? @Finland is higher than for the EU-average. The
taxation of transport fuel as a share of GDP is in line with thea¥erage, while both taxation of
transport vehicles, and electricity and heating fuels is aboegame. The overall tax burden in 2012
has been stable since 2005 in relation to GDP, thet composition has changed. Taxation of
transport vehicles and fuel has fallen somewhatashare of GDP, which has been compensated by
an increased tax burden on electricity and heating fuels.

Energy & Transport related taxes Energy & Transport related taxes
% of GDP, 2005 % of GDP, 2012

3.0 4 3.0 4

2.0 Transport 2.0 - Transport
vehicles vehicles

B Transport fuel B Transport fuel

1.0 1.0 -
Heat & Heat &
Electricity Electricity

0.0 0.0

Fl EU-28 Fl EU-28

Source: Eurostat

5. Research, innovation and competitiveness

RESEARCH AND INNOVATION

Finland is above EU average, the US and South Koreams of public support share allocated
research and innovation in the field of energy and environiém terms of intensity of low-carbon
technologies patents, Finland performs much betteart the EU average and main worldwide partners.
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Source: European Commission based on EUROSTAT

COMPETITIVENESS

The real unit energy costs in Finland have increa Real unit energy costs (% of value added)
but remain slightly below the EU average, wr

higher than in the US. This development reflects tt
fact that real energy prices have increased in Finla
over the past ten years, while energy intensity of th 2
manufacturing sector has improved. It remair

however, higher than in the EU, but lower than ret

Us.

Although lower than the EU average, energy pric
remain higher than in the US. Significe

discrepancies can be noted between electricity ar
gas prices paid by industrial users. Electriciticgs

are among the lowest in the EU, while gas prices ¢ 2000 W2009 W2011
among the highest.

= =
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Fl EU27 us

Source: European Commission

Source: EUROPEAN COMMISSION based on EUROSTATE |

6. Post-2020 Energy and Climate policy Strategy

COMPREHENSIVE MEDIUM TO LONG-TERM STRATEGY (post-2020)
FOR CLIMATE AND ENERGY

x Finland's mediumierm climate and energy objectives are outlined in the 2013 ated
"National Energy and Climate Strategwhich outlines concrete measures to reach the 2020
targets and includes an outlook for post 2020.

X The Strategy involves various concrete targets toabhaieved by 2020: final annual energy
consumption is to be capped through energy efficiemeasures to 310 TWh, consumption

10
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heating energy will be reduced by 9%, use of mineral oil will be retloge0% (so that by 202
the oil's share of total energy consumption will be belowWd7Wind-power permitting will be
facilitated to increase its electricity generatitm6 TWh by 2020 and to 9 TWh by 2025. The use
of peat for energy will be reduced by a third by280 Coal is planned to be mostly phased-out
by emission-free energies by 20Zkhe role of forest-based biomass and other bioegeig
emphasised, particularly in efforts to replace the wugdossil fuels and peat in combined heat
and power (CHP) production, which forms an importafgment in Finland's energy economy
and energy policy.

x Following the Strategy update, the parliamentafgnergy and Climate Roadmap 2050as
published in November 2014. The roadmap, whichinal Finland's energy and climate policy
goals for 2050, serves as a strategic guide foliexaig the long-run objective of a carbon-
neutral society.

X A new Climate Acthas been approved by the Parliament in March 20Ibe Act sets the
framework necessary (albeit not binding to privatempanies, persons or municipalities) to
reducing emissions by at least 80% of the 19901lbye2050. However, no interim target or
distinction between ETS and non-ETS has been set.

x "Report on Energy Policy Optibas March 2015 by the Finnish Ministry of Employrhand the
Economy (MEE Publications: Energy and the climate 25/201f)esuthe Finnish energy policy
options and development scenarios for the comingrge

NATIONAL TARGETS, especially for 2030

Objectives, 2030-2050 Targets Comments
GHG reduction No (2030)| Carbon-neutral society objective by 2050
Yes (2050)
Renewable energy No (2030)| Increase share of renewable energy to 60% by 2050
Yes (2050)
Energy Efficiency / savingg No (2030) Reduce energy intensity of the economy by at least §
Yes (2050) | by 2050

7. Regional cooperation

Finland is part of the Nordic and Baltic wholesale eieity markets, which includes the Nord Pool spot
market, and cooperates with its Nordic and Baltgighbours on the advanced integration of energy
markets of Finland, Sweden, Denmark, Norway, Estasitvia and Lithuania.

Regional cooperation on infrastructure development is necessargptiimise the identification of
regional infrastructure priorities and to coordiratross-border investments. Finland is a member of
two Regional Groups which have been establisheceutite TEN-E Regulation: the Baltic Energy Market
Interconnection Plan (BEMIP) Regional Groups &mtetity and gas.

EU Member States cooperation in the energy sectahaBaltic Sea region has brought many benefits
for the participating countries. The work and achéenents within the framework of the Baltic Energy
Market Interconnection Plan (BEMIP) agreed in J20@9 and with subsequent amendments in 2011
and 2013 respectively proved that enhanced regionabperation can be a catalyst for positive
developments both in energy infrastructure projeas market related aspects. The MoU on reinforced
BEMIP was signed on 8 June 2015 with the overall gaaidure further market and system integration
of the Baltic States into European Continental netkvand ensure its full market functioning also
strengthening the organisational structure of th&M®IP. The new MoU and Action Plan also foresees
regional cooperation in new energy policy areas, including etéytrand gas markets, security of
supply, power generation, renewable energy and @yesfficiency.

11
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Additionally,Regional Gas Market Coordination Graugs established on February 12, 2015 to facilit
creation of the effectively functioning regional gas marketsisting from the representatives of the
ministries responsible for energy policy, the national regulatory autiesriof the energy sector and the
operators of the key gas infrastructure in the Balbtates and Finland.

8. Cohesion policy contribution

The EU Cohesion policy provides investment possibilities to implemeargyerpolicy objectives in
Finland which will be complemented by national pabdind private co-financing, aiming at optimal
leverage. It also ensures integrated territorial solutionsct@llenges by supporting capacity building,
technical assistance and territorial cooperation, including Bla¢tic Sea Region macro-regional strategy
in which Finland takes part.

Internal Energy MarketOver 2014-2020, EU Cohesion Policy will invest some EhiRoB in smart
electricity distribution grids in Finland.

Energy efficiencyOver 2014-2020, EU Cohesion Policy will invest some 7BURIllion in energy
efficiency demonstrations in public infrastructuead in SMEs in Finland. A further estimated EUR 8
million will be invested in supporting the move towards an rgyeefficient, decarbonised transport
sector.

DecarbonisationCommon result indicator on GHG reduction not usedHl. No EU Cohesion Policy
investments in renewable energy infrastructure esaged in Fl over 2012020; research anc
innovation in the area of renewable energy may beorted.

Research, Innovation and Competitivené3ger 2014-2020, EU Cohesion Policy will invest significantly
in R&l and in SME competitiveness in Finland. This will be based aoadiomal strategies for smart
specialisation. For Finland, the strategies include a focus on ep#figgncy improvements in activities,
production, products/services of enterprises as well as researtd innovation on energy efficiency,
renewable energies and material efficiency. At this stageleast EUR 90 million is foreseen for
investments in R&l and adoption of low-carbon tecotuyies in Finland, but this might increase further
in line with the evolving content of the smart specialisatiomtgy.
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