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Foreword

Climate change is among the most critical challenges of our time. As a re-
sponse to this challenge, one of Finland's top environmental policy priori-
ties is mitigation of climate change. Finland is active in implementing cli-
mate change policies in order to work towards this objective and reduce its
greenhouse gas emissions further in the future.

Finland signed the United Nations Framework Convention on Climate
Change (UNFCCC) in June 1992 and the respective legislation entered
into force in 1994. In 2002, Finland ratified the Kyoto Protocol of the
UNFCCC. Finland is working actively towards fulfilling its commitments
under these treaties. In this report, Finland's Fifth National Communica-
tion under the UNFCCC, Finland describes its efforts towards fulfilling its
obligations as a member of the European Union and within international
cooperation.

The European Union is committed to a legally binding commitment to
reduce its emissions by eight per cent on average during the first commit-
ment period of the Kyoto Protocol 2008-2012. Under the burden sharing
agreement, Finland as a Member State of the European Union is commit-
ted to bringing its average annual emissions down to the 1990 level in this
first commitment period. Finland is meeting this goal and is fulfilling its
commitment.

The European Union is also committed to reducing its greenhouse gases
by at least 20 per cent by 2020. In addition, the European Union has set
for itself a mandatory target of 20 per cent renewable energy use and a 10
per cent biofuels target by 2020. To enhance these efforts in combating cli-
mate change, the European Union adopted a legislative Climate and En-
ergy package in 2008. The package includes e.g. an amendment of the EU
Emission Trading Directive and a decision concerning burden sharing in
the sectors outside the emissions trading scheme (transport, buildings, ser-
vices, smaller industrial installations, agriculture and waste). Finland's obli-
gation for the sectors outside the emissions trading scheme is a 16 per cent
reduction of emissions by 2020 compared to the 2005 emissions. The Eu-
ropean Union has also agreed to further reductions of its emissions, that is,
30 per cent by 2020, if a new global climate change agreement is reached.

Finland has prepared a new, comprehensive Long-term Climate and
Energy Strategy in 2008. The previous strategy was adopted in 2005. The
new Strategy outlines the policies and measures that Finland is pursuing to
achieve its emission reduction goals. In addition, the Government prepared
in 2009 a Foresight Report on Climate and Energy Policy which focuses on
long-term development of climate policy up to 2050. The objective is an 80
per cent reduction in the emissions by 2050 compared to the 1990 level.

In Finland greenhouse gas emissions exhibit typically large fluctuations
between years. The main reason for this is changes in the energy related
emissions. These emissions make up around 80 per cent of the total green-
house gas emissions. Most of the energy sector emissions are included in
the EU Emission Trading Scheme (ETS). Finland is also participating in
the Kyoto Mechanisms and purchasing emission allowances through the
Clean Development Mechanism and Joint Implementation. Finland be-



came eligible for international emissions trading and Track I joint imple-
mentation on 22 April 2008.

In 2005 Finland established the National System for estimating green-
house gas emissions and removals in accordance with Article 5.1 of the
Kyoto Protocol. Statistics Finland functions as the National Authority with
overall responsibility for compiling the greenhouse gas inventory. Several
organizations participate in preparing the inventory. The national registry
system under the Kyoto Protocol and the EU Emission Trading Scheme
was connected to the international transaction log (ITL) of the UNFCCC
secretariat in October 2008.

The Fifth National Communication of Finland was prepared through
wide cooperation between various governmental bodies and organizations.
The preparation committee was composed of the Ministry of the Environ-
ment, the Ministry for Foreign Affairs, the Ministry of Finance, the Minis-
try of Education, the Ministry of Agriculture and Forestry, the Ministry of
Transport and Communications, the Ministry of Employment and the
Economy, the Finnish Environment Institute, the Finnish Forest Research
Institute, the Finnish Meteorological Institute, MTT Agrifood Research
Finland, VTT Technical Research Centre of Finland and Motiva. Statistics
Finland had the responsibility for coordinating the work. Finland hopes
that the report will also prove useful to the public at large and help to in-
crease the general awareness of climate change among interested readers.

This report describes Finland's efforts in implementing policies and
measures aimed at responding to the challenge of climate change. More-
over, it shows that Finland is achieving its obligations under the Kyoto Pro-
tocol. It also shows that Finland has the long-term goal of further reducing
its emissions in the future. Finland will work actively to achieve this goal.

Helsinki, December 2009

Gl (PO E L 4 —%
Ms Paula Lehtomiki
Minister of the Environment, Finland
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1 Executive summary

1.1 National circumstances relevant to
greenhouse gas emissions and removals

The population of Finland was 5.3 million at
the end of 2007 and according to projections it
will rise to 5.7 million by 2040. The population
density averages 17 inhabitants per km2. As a
result of the low population density and the
geographical extent of the country, average dis- ©
tances travelled for different purposes are long.

Finland is situated at a latitude of between
60 and 70 degrees north, with a quarter of the
country extending north of the Arctic Circle.
With a total area of 338,418 km?, it is Europe's :
seventh largest country.

Nearly all of Finland is situated in the boreal
coniferous forest zone, and 73 per cent of the total land area is classified as
forest land, while only some 7 per cent is farmed. Finland has over 34,300
km? of inland water systems, which is about 10 per cent of its total area.
There are some 190,000 lakes and 180,000 islands.

The climate of Finland displays features of both maritime and continen-
tal climates, depending on the direction of air flow. Considering the north-
ern location, the mean temperature in Finland is several degrees higher
than in most other areas at these latitudes. The temperature is raised by the
Baltic Sea, inland waters and, above all, by air flows from the Atlantic,
warmed by the Gulf Stream. The mean annual temperature is about 5.5°C
in southwestern Finland, decreasing towards the northeast. The average an-
nual temperature has increased during the last 150 years by slightly more
than one degree.

Finland has an open economy with a large service sector. The main
manufacturing industries are the electrical and electronics, forest, metal
and engineering industries. Foreign trade is important, with exports ac-
counting for about 40 per cent of the gross domestic product.

In 2007, the gross consumption of primary energy was 1,469 PJ. Finnish
industry used 50 per cent of the country's total primary energy and 53 per
cent of the total electricity. For decades the demand and supply of electric-
ity were rising more rapidly than the GDP. Since 1994, parallel with the
structural change in the economy, the situation has reversed and the elec-
tricity intensity of the economy has decreased.

The relatively large dependence on fossil fuels and peat has resulted in
considerable CO, emissions. Nevertheless, the CO, emissions per total pri-
mary energy unit are lower than in many other European countries. This is
due to the use of hydro, nuclear and biomass as primary energy sources.

Emissions trading in the EU has become a significant factor on the en-
ergy market. In Finland, the number of installations needing a emissions
permit under the EU scheme is around 600.

Executive summary 11



12 Executive summary

Domestic passenger transport, measured in terms of passenger-kilo-
metres, has increased by approximately 19 per cent since 1990. Cars ac-
count for around 82 per cent of the total passenger-kilometres. The total
number of freight tonne-kilometres in Finland is almost double the EU av-
erage, mainly because of the long distances and the industrial structure.

Indoor heating is the biggest source of CO, emissions by households and
by the public and service sectors.

Forests (trees and soil) absorb a significant proportion of the carbon di-
oxide (CO,) emissions. The forest sink varied between 22.4 and 40.7 mil-
lion tonnes CO, eq. during 1990-2007, which represents 20-40 per cent of
Finland's total emissions. The proportion has varied considerably due to
fluctuating trends in emissions and forestry activity. Since the last ice age,
Finnish peatlands are estimated to have accumulated some 5,400 million
tonnes of carbon, forming the largest soil carbon stock in Finland.

1.2 Greenhouse gas inventory information,
including information on the national
system and the national registry

Finland's greenhouse gas emissions in 2007 totalled 78.3 million tonnes
CO, equivalent (CO, eq.). The emissions were some 10 per cent (7.3 mil-
lion tonnes) higher than in 1990 (71 million tonnes CO, eq.), which is the
level to which Finland should reduce its emissions during 2008-2012 (see
Table 1.1).

The most significant greenhouse gas of Finland's inventory is carbon di-
oxide (CO,). Its share of the total emissions ranged between 80 and 85 per
cent in 1990-2007. CO, emissions have increased by some 17 per cent
compared with 1990. Nitrous oxide (N,O) accounted for over 8 per cent
of the total emissions in 2007, down by some 13 per cent from 1990.
Methane (CH,) emissions were close to 6 per cent of the total emissions,
having decreased by almost 30 per cent from the 1990 level. F-gases

Table 1.1
Greenhouse gas emissions (+) and removals (=) by sector, 1990, 1995 and 1997-2007
(million tonnes CO, eq.)

Sector 1990 1995 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Energy 546 56.3 603 572 56.6 546 599 625 70.0 659 543 656 63.6
Industrial processes1 49 45 50 49 49 49 49 49 52 54 53 53 57
F-gases’ 01 01 02 03 04 06 07 05 07 07 09 08 09
Use of solvents and

other products 02 01 01 01 01 01 01 01 01 01 01 01 0.1
Agriculture 71 63 62 61 59 60 59 58 57 56 56 56 55
Waste 40 39 38 36 35 33 32 30 28 27 25 25 24
Total 709 71.2 757 721 715 695 74.7 768 845 80.5 68.7 79.9 783

Land use, land-use

change and 1‘orestry3 -17.8 -16.6 —19.7 -16.6 —18.5 —-18.4 -21.5 -22.5 -22.5 -23.3 283 —32.2 -25.3

1 Excluding F-gases
2 F-gases refer to fluorinated greenhouse gases (HFC compounds, PFC compounds and SF)

3 A negative figure denotes a net sink, which means that in this sector more greenhouse gases are absorbed from the

atmosphere than are released into it.



(HFCs, PFCs and SF,) accounted for roughly
1 per cent of all greenhouse gas emissions, but
their share has been growing continuously.
F-gas emission volumes are nearly tenfold
higher than in 1990.

Similarly to other industrialised countries,
Finland's biggest source of greenhouse gas
emissions is the energy sector. The cold cli-
mate, long distances and energy-intensive in-
dustries are apparent in the high emissions
volumes of the energy sector. In 2007 its
share of the total greenhouse gas emissions
was 81 per cent (63 million tonnes CO, eq.). The emissions show strong
annual variation in accordance with the amount of energy used and the
proportion of imported electricity. This variation has been the principal
feature of the overall trend in emissions over the period since 1990. The
emissions of the energy sector are strongly affected by the availability of
hydro power in the Nordic electricity market. If the annual precipitation in
the Nordic countries is lower than usual, hydro power becomes scarce and
Finland's net imports of electricity decrease.

Greenhouse gas emissions generated by transport amounted to 14.7
million tonnes CO, eq. in 2007. Transport emissions made up 19 per cent
of all greenhouse gas emissions and 22 per cent of the energy sector green-
house gas emissions. Road transport accounted for 88 per cent of the total
domestic transport emissions. During the period 1990-2007, transport
emissions increased by 15 per cent due to the growth in traffic volume.

Greenhouse gas emissions generated in industrial processes amounted to
roughly 6.7 million tonnes CO, eq. in 2007. They made up roughly 9 per
cent of Finland's total emissions. Emissions from the agriculture sector
were some 5.5 million tonnes CO, eq. or approximately 7 per cent of Fin-
land's total greenhouse gas emissions in 2007. Waste sector emissions
amounted to 2.4 million tonnes CO, eq. in 2007, which is some 3 per cent
of Finland's total emissions. Landfill emissions accounted for some 85 per
cent of all waste sector emissions.

Greenhouse gas inventory system

Statistics Finland is the national entity with the overall responsibility for
compiling and finalising inventory reports and submitting them to the Sec-
retariat of the United Nations Framework Convention on Climate Change
(UNFCCC) and the European Commission. It bears the responsibility for
the general administration and quality management of the inventory and of
communication with the UNFCCC, coordinates participation in the inven-
tory review, and publishes and archives the inventory results.

The legal basis of Finland's national system under the Kyoto Protocol is
defined by the Resolution of the Finnish Government of 30 January 2003
on the organisation of climate policy activities of Government authorities.
The legal framework of the national system is further defined by the agree-
ment between the Ministry of the Environment and Statistics Finland on
operating the national system for estimating greenhouse gas emissions un-
der the Kyoto Protocol and on the reporting requirements under the
UNFCCC, and by the regulations concerning Statistics Finland (the Statis-

Executive summary 13



14 Executive summary

tics Finland Act (48/1992) and the Statistics Act (280/2004). Various ex-
pert organisations acting as parties to the inventory system are responsible
for the inventory data of the different reporting sectors.

The UNFCCC, the Kyoto Protocol and the EU greenhouse gas monitor-
ing mechanism require Finland to submit annually a National Inventory
Report (NIR) and Common Reporting Format (CRF) tables. The annual
submission contains emission estimates for the year prior to the previous
year. The methodologies, activity data collection and choice of emission
factors are consistent with the guidance in the Revised 1996 IPCC Guide-
lines and the IPCC Good Practice Guidance reports.

The quality requirements set for the annual inventories — transparency,
consistency, comparability, completeness, accuracy and timeliness — are
fulfilled by implementing the QA/QC plan and procedures consistently.

National registry

The EU Emissions Trading Scheme (EU ETS) began in January 2005 and is
mandatory for specific industries in the European Union with emissions
above a certain threshold. The EU ETS and wider international emissions
trading under the Kyoto Protocol have operated in parallel with each other
since mid-October 2008. Both trading schemes are underpinned by a sys-
tem of electronically linked national registries, which are intended to keep
track of national and international transactions involving EU allowances
and Kyoto units.

Every EU member state has been required to establish a national regis-
try for the EU ETS and for emissions trading under the Kyoto Protocol.
National registries are required to meet the technical and functional speci-
fications issued by the European Commission and the UNFCCC Secretar-
iat. Finland used the Greta registry until summer 2009, when it replaced
this with the CR registry software, which was developed by the Commis-
sion. In Finland the Energy Market Authority is the competent authority
and the registry administrator of the national emissions trading registry.

1.3  Policies and measures

Policy framework and policy making process
Finnish climate policy is formulated within the framework of the United
Nations Framework Convention on Climate Change (UNFCCC) and the
Kyoto Protocol as well as policies set by the European Community (EC).
As a result of the burden sharing agreement in the European Union
(EU), Finland is committed to bringing its national average annual emis-
sions down to their 1990 level in 2008-2012. Under the EU Climate and
Energy Package the EU is committed to reducing its greenhouse gas emis-
sions by 20 per cent by 2020 from the 1990 level, or by 30 per cent if a
comparable international agreement is reached. The majority of the reduc-
tion will be reached within the EU emissions trading scheme (EU ETS).
Finland's reduction obligation under the Climate and Energy Package
for sectors not covered by the EU ETS is 16 per cent. The package also re-
quires Finland to increase its use of renewable energy sources to 38 per

cent of final energy consumption and the share of biofuels in gasoline and
diesel to 10 per cent by 2020.



The Government and Parliament make the most important decisions
concerning climate policy. Parliament approves Finland's international
commitments and decides on their implementation according to the consti-
tution. The Ministry of the Environment bears the administrative responsi-
bility for the climate negotiations.

Municipal authorities have a significant role in climate policy and emis-
sion reductions because of their responsibilities in land-use and traffic plan-
ning and waste management, and their own energy production and the en-
ergy consumption of local services.

Legislation

Finland is implementing at national level various EU-wide legislative ar-
rangements and programmes affecting greenhouse gas emissions (e.g. the
EU ETS).

Finland has also implemented national legislation and strategies to en-
sure the fulfilment of its commitments under the Kyoto Protocol. An ad-
ministrative framework for participation in Joint Implementation (JI) and
Clean Development Mechanism (CDM) project activities and in emissions
trading under the Kyoto Protocol, is provided by an act.

The sustainable management of forests in Finland is based on legislation
and good practices. Forest legislation is the most important means of forest
policy for ensuring sustainable forestry.

Energy and climate strategies

In 2008, the Government approved the new Long-term Climate and En-
ergy Strategy, with detailed proposals on climate and energy policy mea-
sures up to 2020, and suggestions up to 2050. The strategy clearly demon-
strates that the objectives in the EU Climate and Energy Package for Fin-
land regarding the reduction of emissions, promotion of renewable energy
and enhancing the efficiency of energy consumption cannot be attained
without new, prominent climate and energy policy measures.

The 'with measures' (WM) scenario in the most recent strategy includes
the implemented and adopted policies and measures with which the emis-
sion limitation target under Kyoto Protocol will be achieved (Table 1.2).
The 'with additional measures' (WAM) scenario aims at meeting the objec-
tives of the EU Climate and Energy Package.

In the WM scenario, the main instrument to be used for emission reduc-
tion is the EU ETS. Other domestic policies and measures include promot-
ing energy conservation and use of renewable energy sources.

As a result of the domestic targets and measures, Finland's greenhouse
gas emissions are forecast to decline by an estimated 23 per cent in 2020
compared to a situation without the new measures.

The Government adopted on 15 October 2009 the Foresight Report on
Long-term Climate and Energy Policy. It set a target to reduce Finland's
greenhouse gas emissions by at least 80 per cent from the 1990 level by
2050 as part of an international effort.
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Table 1.2

Projected average annual emissions and the effect of policies and measures (PAMs)
in the WM scenario with which the Kyoto Protocol target will be achieved in

the first commitment period 2008-2012 (million tonnes CO, eq.)

million tonnes CO, eq.

Emissions in the EU ETS sector 464
Emission reductions or acquired AAUs, ERUs or CERs by EU ETS 0376+
entities to meet their allowed emissions -88 [
Emissions in the non-trading sector 35.2
Total projected emissions 72.8
Finland's assigned amount (annual average value) 71.0
RMUs from Article 3, paragraphs 3 and 4 0.6
Governmental use of Kyoto mechanisms 1.4
Sum of Finland's assigned amount, RMUs and units acquired from

flexible mechanisms 73.0
Difference between the projected emissions and the above sum 0.2

*emission cap for EU ETS installations

Energy sector as an example of sectoral policies and measures

The 'with measures' (WM) scenario includes all energy policy measures in use
at the beginning of 2007 (see Table 1.3). No 'without measures' scenario has
been developed in Finland. Therefore, mitigation impacts of the policies in the
WM scenario are not available in the table.

Table 1.4 shows the major policies and measures included in the 'with
additional measures' (WAM) scenario in the energy sector. The measures
are designed to achieve the EU targets for emissions reduction, increasing
renewable energy sources and energy efficiency by 2020.

Table 1.3
Major policies and measures affecting greenhouse gas emissions in the energy sector
in the 'with measures' (WM) scenario, 2007-2020

Policy Objective Type of Status Estimated
instrument mitigation impact

2010 2015 2020

EU ETS To reduce emissions, Economic Implemented na na na
renewables

Nuclear power Supply of Regulatory, Under construction, 0 About  About
electricity economic in use in 2013 8Tg 8Tg

Energy taxation Energy saving, Fiscal Implemented na na na
renewables

Voluntary Energy saving Agreements Implemented 479  na na

agreement scheme

Subsidies Renewables, Fiscal Implemented na na na
energy saving, R&D

Regulatory Energy efficiency, Regulatory Implemented na na na

measures buildings

na = Not available
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Table 1.4
Major policies and measures affecting greenhouse emissions in the energy sector
in the 'with additional measures' scenario, 2007-2020

Policy Objective Type of Status Estimated mitigation
instrument impact

2010 2015 2020

Common EU target  To reduce emissions, ~ Economic Target set na na na
for ETS sector renewables

Feed-in tariffs To reduce emissions  Economic Under na na na
for renewables implementation

Energy efficiency Energy consumption  Economic, Planning stage na na na
measures regulatory

na = not available

Taxation and subsidies

Energy taxation is a substantial source of revenue for the state, generating
about 8 per cent of the total tax revenue annually. Energy taxation is an ex-
cise duty levied on transport and heating fuels and electricity. Energy taxa-
tion is also a central instrument in energy and environmental policy. The
current energy taxation scheme has been in force since 1997. Some modifi-
cations to the scheme have been made in order to alleviate the impact of
the EU ETS, which started in 2005.

Energy taxation is divided into a basic tax and a surtax. The basic tax is
fiscal by nature and is collected on oil products only. It is graded according
to the quality and environmental characteristics of gasoline and diesel oil.
The surtax is collected on oil products, other fossil fuels and electricity.
The surtax on fuels is determined according to their carbon content.

Fuels used for power production are tax-free. Electricity is taxed at the
consumption stage.

The energy taxation scheme also encompasses other elements aimed at
promoting the goals of energy and climate policy. In a broad sense, these
can be called tax subsidies. Subsidies for power production were intro-

duced in 1997.

Use of Kyoto mechanisms

Under the EU emissions trading scheme, companies may meet part of their
emission reduction obligation by engaging in the CDM and the JI. These
are projects in developing countries and in other Annex I countries which
will cost-efficiently reduce emissions and create tradable emission units
(CERs and ERUs). The Government may also use these project mecha-
nisms or acquire assigned amount units through international emissions
trading in accordance with the Kyoto Protocol in order to meet Finland's
national emission commitments. In 2008-2012 Finland may allow its oper-
ators in the EU ETS to use CERs and ERUs up to a maximum relative
threshold of 10 per cent. The use of the Kyoto mechanisms is supplemen-
tary to domestic actions for cutting greenhouse gas emissions.

Effect of policies and measures on longer term trends
Table 1.5 shows emissions in the WM and WAM scenarios in 2020 (mil-
lion tonnes CO, eq.)
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Table 1.5
Effect of policies and measures on longer term trends: The estimated emissions in
the WM and WAM scenarios in 2020 (million tonnes CO, eq.)

Sectors 2005 2006 2007 2020
WM WAM
Transport 13.4 13.6 14.0 14.2 1.4
Space heating 3.1 3.0 3.1 2.6 1.2
Agriculture 5.6 5.6 5.5 5.7 5.1
F-gases 0.9 0.8 0.9 0.6 0.3
Waste management 2.4 2.5 2.4 1.8 1.7
Machinery 2.6 2.6 2.6 2.7 25
Other sources, of which: 7.7 7.2 7.5 8.4 7.5
Non-ETS industry o, 1.6 1.6 1.6 1.5 1.1
+  Combustion, N.O 0.9 1.0 1.0 1.1 1.0
+ Hydrogen production, q, 0.07 0.07 0.07 0.8 0.8
Non-ETS total 35.7 35.3 36.0 36.0 29.7
Emissions in the ETS sector 33.1 44.6 42.5 52.6 38.8
Total emissions 68.8 79.9 78.5 88.6 68.5

Economic impacts

It is not possible to achieve the targets for emissions, renewable energy and
energy efficiency without economic costs. Gross domestic product (GDP)
in 2020 under the WAM scenario would be 0.8 per cent lower than under
the WM scenario. Private consumption would be 1.8 per cent below the
WM scenario.

1.4  Projections and assessment of policies
and measures

With Measures scenario

Figure 1.1 shows Finland's greenhouse gas emissions in the with measures
(WM) scenarios for the last two national climate and energy strategies
(published in 2005 and 2008). The main difference between the two sce-
narios is the assumed period for start-up of the fifth nuclear plant. In the
2005 WM scenario power production was assumed to start in 2009-2010,
whereas the 2008 WM scenario takes into account the new estimated
start-up year, 2012.

The EU ETS and use of the Kyoto mechanisms have been included in
the scenario.

In the WM scenario total consumption of primary energy will grow
from approximately 1,469 PJ in 2007 to 1,725 PJ by 2020. The growth
will clearly slow down compared to 1990-2006. The average annual
growth in 2006-2020 will be only 1 per cent, whereas in 1990-2006 it was
over 2 per cent.

Table 1.6 shows the structure of electricity supply. The new nuclear power
unit is assumed to start operation in 2012, which can be seen in the significant
growth in nuclear power production at the beginning of the next decade.



Figure 1.1
Greenhouse gas emissions in the WM scenarios for the climate and energy strategies
published in 2005 and 2008 (million tonnes CO, eq.)
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Table 1.6
Structure of electricity supply in the WM scenario 2005-2020, TWh
2005 2006 2007 2010 2015 2020
Hydropower 13.4 1.3 14.0 13.4 14.0 14.2
Wind power 0.2 0.1 0.2 0.5 0.8 1.0
CHP, industry 10.6 11.9 1.4 12.5 13.6 14.2
CHP, district heating 15.8 15.7 15.3 17.3 18.0 18.3
Nuclear power 22.4 22.0 225 22.0 34.9 34.9
Condensing power 53 17.6 14.3 16.4 13.8 213
Net imports 17.0 11.4 12.6 10.5 4.5 -1.0
Total 84.8 90.0 90.4 92.5 99.6 103.1

In the EU's burden sharing agreement Finland agreed to cut its emis-
sions in 2008-2012 to the level of 1990, that is an average of 71.0 million
tonnes CO, eq. per year. Calculations show that with the assumptions of
the WM scenario, emissions would be above the target level in 2008-2012.

However, in accordance with a decision of the European Commission in
2008, sectors under the ETS will be granted emissions allowances averag-
ing 37.6 million tonnes CO, eq. per year during the Kyoto period. Emis-
sions from non-ETS sectors are estimated to be an average of around 35.2
million tonnes CO, eq. per year in the same period. The total volume of
emissions would therefore amount to 72.8 million tonnes CO, eq. per year.
The number of available assigned amount units, 71 million tonnes CO, eq.
per year, the removal units from forest management of 0.6 million tonnes
CO, eq. per year, and the emissions units that the Government will require
using project mechanisms or through purchase of assigned amount units of
1.4 million tonnes CO, eq. per year, in total 73 million tonnes CO, eq. per
year, would be sufficient to cover Finland's obligation even in the WM sce-
nario during the Kyoto period.

With Additional Measures scenario
The assumptions made regarding the development of the national economy
and international energy prices were identical in both the 'with additional
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measures' (WAM) scenario and in the WM scenario. In addition, assumptions
concerning nuclear power, hydropower, the natural gas network and the ca-
pacity of cross-border electricity transfer were similar. The differences be-
tween the scenarios were in the policy sector. The Finnish national goals in
line with the EU Climate and Energy Package require that renewable energy
should account for 38 per cent of final energy use by 2020, and that green-
house gas emissions in the non-ETS sectors should fall by 16 per cent between
2005 and 2020. Under a further EU-wide goal, renewable energy sources
should account for 10 per cent of road transport fuels by 2020. The WAM
scenario should allow Finland to achieve these main goals.

The Energy Efficiency Committee proposed in June 2009 measures
concerning all sectors of society. With the proposed measures, final energy
consumption could be approximately 11 per cent lower in 2020 than with-
out the measures. The annual amount of energy saved would correspond to
a decrease of approximately 9.3 million tonnes in CO, emissions.

Due to higher electricity prices (influenced by EU ETS allowance prices)
and electricity saving measures, the consumption of electricity in the WAM
scenario would be 5 TWh lower compared with the WM scenario.

Finland can achieve its Kyoto targets with either the WM or the WAM
scenario, because both scenarios contain almost the same measures up to the
end of the Kyoto period in 2012. However, Finland's post-Kyoto targets to
2020 as specified at EU level can only be reached with the WAM scenario.

The calculations for the Long-term Climate and Energy Strategy were
carried out before the current global economic downturn. This downturn
will have a profound impact on many of the key assumptions. Also, the on-
going structural change in the forest industry is having a significant impact
on the energy sector, including renewable energy production, energy con-
sumption and greenhouse gas emissions.

1.5 Climate change impacts, adaptation
measures and vulnerability assessment

Climate scenario information for impacts and adaptation research as well as
policy making has been produced as part of a climate scenario and information
service project called ACCLIM, which is
part of the Climate Change Adaptation Re-
search Programme (ISTO, 2006-2010). Ta-
ble 1.7 below summarizes projected changes
in the Finnish climate.

There are still considerable uncertainties
 and information gaps in assessing the po-
tential costs of the impacts and adaptation
measures. Preliminary estimates of the eco-
nomic impacts in this century suggest that
| they could be slightly positive. At the same
time, climate-related risks are projected to
increase.



Table 1.7

Projected changes in the Finnish climate

Variable

Temperature

Description

Annual mean temperature increase of +3°C to +6°C between the periods 1971-2000

and 2070-2099. Greater increase in winter than in summer.

Increase in mean minimum temperatures greater than increase in mean maximum tem-
peratures.

Decrease in number of frost days.

Change in number and timing of days with temperatures around zero, depending on
region and time interval considered

Precipitation Increase of 10 to 25 per cent in annual precipitation between the periods 1971-2000

and 2070-2099.

Greater increase in winter than in summer. Some models project no change in the sum-
mer.

Increase in number of precipitation days in winter.

Ratio of snow/rain decreases.

Ground frost Less ground frost in snow-free areas (e.g. roads and yards).

General decrease in number of ground frost days and depth of ground frost, modified
regionally by snow cover changes.

Ice cover Shorter ice period and decrease in ice strength.

Snow cover Shorter and discontinuous snow season.

Decrease in snow cover progressing from south to north.

Wind Models give no clear indication of changes in mean windiness.

Likely increase during wintertime over the Baltic Sea.

Cloud cover Increase in cloud cover during winter.

Extreme events Greater frequency and length of heat waves.

Fewer and shorter periods of extreme cold.

Greater intensity and frequency of heavy rainfall.

No decrease in maximum snowfall.

Longer periods of weak soil stability due to longer thaw.
Risk of soil erosion.

Impacts of climate change on nature, society and the economy in Finland
include:
* Biodiversity

Climate change will probably increase the total number of Finnish flora
and fauna, but some species characteristic to Finland may become extinct.
Water sector

The most important effect of climate change on hydrological regimes is
the change in seasonal distribution of runoff. Winter runoff is expected
to increase considerably due to an increase in snowmelt and rainfall,
while spring floods are estimated to decrease.

The Baltic Sea and its coastal areas

A warming of the mean annual air temperature in the order of 3°C to
5°C is projected for the Baltic Sea area during this century. The annual
precipitation would increase especially in the northern parts of the Bal-
tic Sea basin. There has been a general tendency towards milder ice con-
ditions in the Baltic Sea.

Pristine peatlands

Changes in temperature, precipitation and evapotranspiration may have
a considerable impact on the hydrology of wetlands and, consequently,
the load of organic and inorganic matter from catchments. Warming
will probably cause mire vegetation zones to move further north.
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Agriculture

The effective growing season will be prolonged by about two weeks.
Crop productivity will increase and the current main field crops could
be cultivated further north. However, the predicted increase in the vari-
ability of growing conditions is likely to increase production risks.
Fisheries and game

Changes in precipitation and temperature will probably affect the num-
bers, distribution and mutual relationships of fish populations. The dis-
appearance of snow cover will be harmful for game species adapted to a
snowy environment. The diversity of small game prey and predatory
species will increase and should stabilise the present strong population
fluctuations.

Forestry

Climate change will have an influence on the distribution and growth
of boreal forests. Increases in temperature, CO, concentration and pre-
cipitation together with a longer growing season are likely to increase
tree growth. Climate change is, however, a risk for forest health and
productivity.

Energy

Demand for heating can be expected to decrease and demand for cool-
ing to increase. The reliability of energy distribution and transmission
will probably weaken, because the frequency of extreme weather condi-
tions is likely to increase.

Land-use planning and construction

The expected changes in precipitation and snow loads, wind velocity
and temperature are a challenge for the construction sector. The most
important impacts of climate change on land use are changes in flood
risks, extreme weather events and groundwater conditions.
Manufacturing

The indirect impact of climate change through mitigation measures and
greenhouse gas reduction targets will be much more important to indus-
try than direct impacts. Direct impacts have two main pathways: In
some sectors available raw materials may change and the transport of in-
dustrial raw materials and products may become more vulnerable to ad-
verse weather conditions.

Transport and communications

Climate change is likely to affect the transport infrastructure and all
modes of transport. Floods and heavy rainfall will increase erosion and
risk of landslides along roads and railways. Sea transport may benefit
from climate change. In telecommunications, the networks relying on
cables may be vulnerable to storms and icy rain.

Tourism and recreation

The reliance on nature and seasonal variation make tourism and recre-
ation vulnerable to climate change. Increased uncertainty of snow con-
ditions has already been a problem for winter tourism and recreation,
particularly in southern Finland.

Insurance

Climate change is likely to increase the damage caused by extreme
weather. Insurance companies face higher uncertainties in their risk esti-
mates, which may be reflected in the insurance premiums and coverage.



® Health
Increased intensity and frequency of extreme weather events may cause
additional pressure in the health sector, particularly as the population ages.

® Cultural environment
Climate change may pose a threat to the preservation of the cultural
and natural heritage. Climate and energy policies and energy-saving
goals may also have significant effect on the cultural environment.

® Finnish Lapland
The projected climate change in Lapland indicates a particularly large
warming trend, and a considerable increase in precipitation. The
changes are likely to have pronounced effects on the distribution and
productivity of boreal forests and arctic vegetation.

® Global impacts of climate change reflected in Finland
Climate change impacts on the world economy and on the development
of poorer countries could have important repercussions for the Finnish
economy and for Finland's international relations. The near-term adap-
tive capacity of Finland appears to be quite high. In the long run, exter-
nal impacts could prove to be more significant for policy makers than
domestic concerns.

The Ministry of Agriculture and Forestry published the National Strategy
for Adaptation to Climate Change in 2005. Evaluation of the strategy in
2008-2009 resulted in an extensive compendium of planned and launched
adaptation measures (presented fully in Chapter 6).

In all sectors, decision-makers have at least some understanding of the
impacts of climate change and recognise the need for adaptation measures.
Practical adaptation measures have been identified and plans made or even
launced for implementation. The most advanced sector is water resources
management. Good research on adaptation has been done in agriculture
and forestry, but implementation of the measures is going to take some
time. In fisheries, reindeer and game management, hardly any scenario-
based research has been conducted, and adaptation measures are largely
based on monitoring current climate conditions. Several research projects
and strategy work have been started on biodiversity, but very few actual
adaptation measures have been launched.

The need to adapt to climate change is being taken into account well
in land-use and community planning, especially with regard to flood risks.
In construction, planning the necessary adaptation measures calls for
more research.

The transport sector is already well prepared for weather-related distur-
bances in traffic safety and maintenance of the transport infrastructure.

The industrial and energy sectors have focused on climate change mitiga-
tion rather than adaptation to it. However, the views concerning the extent
of adaptation measures in these sectors may be incorrect, because measures
in the private sector have not been evaluated. The same applies to the tour-
ism and insurance sectors. Private companies in these sectors are capable of
adapting to the risks posed by the changing climate quite rapidly.

In the health and social services sectors the need for adaptation has been
recognised only in certain circles and there has been little research on the
health impacts of climate change.
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In 2006 and 2008 two Government Resolutions were adopted to prepare
the national defence administration for the consequences of climate change.

In comparisons of the vulnerability of different countries to climate
change, Finland has been among the least vulnerable. So far, there have been
few risk analyses concerning the impacts of climate change in Finland. Imple-
mentation of Finland's adaptation strategy requires that risk assessment meth-
ods applicable to the impacts of climate change must be developed and ap-
plied further. Moreover, assessments that integrate different risks, such as
those related to climate, cultural and natural environment, economy, health
and insurance, will be needed.

In 2009 two major projects concerning vulnerability assessment were
started: 'Map-based assessment of vulnerability to climate change employ-
ing regional indicators' and "Vulnerability of ecosystem services for climate
change impacts and adaptation'.

1.6  Financial resources and transfer of
technology

Finland reaffirmed in the Bonn Declaration its strong political commitment
to provide additional climate change funding for developing countries and
has acted accordingly. Finland places particular emphasis on issues relating
to climate change and the environment.

Finland provides funds for financial mechanisms of the Climate Con-
vention and the funds under the Kyoto Protocol as well as through bilat-
eral, regional and other multilateral channels.

Finland has also integrated the goals and objectives of the Climate Conven-
tion and the Kyoto Protocol to its development policy taking into account that
economic and social development and poverty eradication are the first and
overriding priorities of the developing country Parties. It is steered by the
Government Resolution on development policy adopted in October 2007.
The main goal of the policy is to eradicate poverty and promote sustainable
development in accordance with the UN Millennium Development Goals.

Finnish development aid disbursements in 2008 were EUR 790 million,
which was 0.43 per cent of its gross national income (GNI). Finland is
committed to reaching the 0.51 per cent minimum set by the European
Council by 2010, and to reaching 0.7 per cent, the target set by the UN, by
2015. In a joint Political Declaration (Bonn 2001), Finland together with
the European Community and its other member states and five other do-
nor countries committed themselves to collectively providing USD 410
million annually as additional climate change funding for developing coun-
tries, starting in 2005. Finland's minimum share of this joint contribution is
USD 6.4 million per year, but Finland has exceeded this figure: USD 7.4
million in 2005, USD 7.6 million in 2006, USD 9.4 million in 2007 and
USD 28.5 million in 2008.

Finland has contributed additional resources to the Global Environment
Facility (GEF) to prevent and mitigate global environmental problems in
developing countries. During the 3rd replenishment period (2002-2006)
the Finnish contribution was about EUR 30 million. During the 4% replen-



ishment period (2006-2010) the contribution will
be about EUR 31.2 million, EUR 1.2 million more
than during the previous period.

Finland attaches particular importance to assisting
countries that are least developed, as they are among
the countries most vulnerable to climate change. Fin-
land's eight long-term partners in development cooper-
ation are Ethiopia, Kenya, Mozambique, Nepal, Nica-
ragua, Tanzania, Vietnam and Zambia. Five of these
are officially classified as least developed countries, and
all are particularly vulnerable to climate change.

Finland's voluntary funding for the Least Devel-
oped Countries Fund and the Special Climate Change Fund under the GEF
has increased from EUR 1.35 million in 2005 to EUR 2.5 million in 2008.

From a development cooperation point of view the UNFCCC is one of
the most important conventions. Finland's funding for the UNFCCC has
grown almost four fold over the period 2004-2008.

The energy sector accounts for the largest share of mitigation-related
projects. Support for forestry projects and adaptation is also substantial.
With regard to adaptation, the most important element has been capacity
building and vulnerability assessments in partner countries. Furthermore,
Finland supports mitigation and adaptation measures through NGOs.

Energy-related pollution is increasing rapidly in many parts of the devel-
oping world, and preventing such pollution is becoming an important fac-
tor in Finland's development cooperation. Finland has enhanced sustain-
able wood fuel production and community forestry projects in e.g. Laos,
Kenya, Tanzania, Zambia, Namibia and Mozambique.

Table 1.8
Summary of the financial resources Finland has directed to development cooperation,
especially related to climate change (EUR).

Official development assistance (ODA) 790 million in 2008 (0.43 per cent of gross national income (GNI))

Climate-related aid in bilateral ODA 14.76 million in 2008

Climate-related support programmes Energy and Environment Partnership with Central America,
VietAudit, Sustainable forestry for rural development project
(SUFORD), Post-emergency reconstruction programme in the
field of meteorology

Contributions to GEF 2006 7.8 million, 2007 7.8 million, 2008 7.8 million
Pledge for fourth GEF replenishment 31.2 million

Activities implemented jointly (AlJ) After the JI/CDM pilot programme (1999-2006) the Finnish Carbon
Procurement Programme (Finnder) was launched. Finnder's
portfolio of contracted projects contains 14 projects: 9 COM and
5 JI projects. Emission reductions are 3.3 million tonnes (0, eq.

Jl'and CDM under the Kyoto Protocol Investments in the Prototype Carbon Fund, Testing Ground Facility,
Multilateral Carbon Credit Fund, Asia Pacific Carbon Fund, Fine
Carbon Fund, ADB' s Future Carbon Fund, Nefco's Future Carbon
Fund

Other (bilateral/multilateral) Support to World Bank' s Trust Fund for Environmentally and
Socially Sustainable Development
27 projects for developing countries directly relating to climate
change (2004-2008)
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Forestry forms a significant sector in Finland's development coopera-
tion. Finland has supported sustainable forest management in various coun-
tries by assisting partner countries in the preparation and implementation
of national forest programmes as well as sector policies and strategies.

Community forestry is important in the promotion of sustainable forest
management, and such forestry has been assisted in Mozambique, Namibia,
Tanzania, Zambia, Vietnam and Laos. Finland has supported pilot activities in
the REDD programme (Reduced Emissions from Deforestation and Forest
Degradation), which is based on rewarding individuals, communities, projects
and countries that prevent deforestation and forest degradation.

Finland has not provided funding for the adaptation fund established in ac-
cordance with decision 10/CP.7., except for EUR 0.1 million for supporting
the participation of developing countries in meetings of the Adaptation Fund.

Finland has specific programmes and financial arrangements for trans-
ferring environmentally sound technology to developing countries. These
activities comprise transfer of both "soft" technology, including capacity
building, creating information networks and enhancing training and re-
search, and "hard" technology, that is technology to control greenhouse gas
emissions and for adaptation measures.

1.7 Research and systematic observation

In 2007 Finland's research and development expenditure was about EUR
6,200 million, or 3.5 per cent of the country's gross domestic product.

Climate change has become a priority area in many research programmes
and projects. Large cross-sectoral climate change programmes have aimed at
increasing understanding of the scientific basis of climate change as well as
the impacts and options for mitigation and adaptation, including environ-
mental and socio-economic questions. In addition, climate change has in-
creasingly been integrated into other environmental, sectoral and technology
research programmes and projects.

Finland emphasizes international collaboration in climate change research.
Finland has participated or participates actively in, for example, climate
change related research under the framework programmes of the European
Union, the World Climate Research Programme (WCRP), the International
Geosphere-Biosphere Programme (IGBP), the International Human Dimen-
sions Programme (IHDP) and has also actively supported and participated in
the work of the Intergovernmental Panel on Climate Change (IPCC).

Since 1990 climate change and its various effects have been studied in
Finland in major overarching research programmes (SILMU and FIGARE).
A new multidisciplinary research programme on climate change is under
preparation. The programme, to be called the Finnish Climate Change
Programme (FICCA), is to be launched in 2010.

The Finnish Meteorological Institute (FMI) has its own research
programme entitled Climate Change, with a staff of around 65 scientists.
The emphasis of the programme is on climate research and services, green-
house gases and aerosols and climate.

The Universities of Helsinki and Kuopio and the FMI host the Finnish
Centre of Excellence in Physics, Chemistry, Biology and Meteorology of
Atmospheric Composition and Climate Change. Its main objective is to re-



duce the scientific uncertainties concerning global climate change issues,
particularly those related to aerosols and clouds.

Finnish research institutes also have extensive activities in paleo-
climatology.

Some examples of Finnish research on impacts of climate change, adapta-
tion and mitigation are:

¢ The Climate Change Adaptation Research Programme (ISTO 2006-2010)
implements the national adaptation strategy by providing funding for re-
search aimed at producing information to support planning of the adap-
tation measures. The trend in adaptation research is from natural science
towards comprehensive socio-economic studies.

® The Arctic Centre at the University of Lapland has various research ac-
tivities related to climate change which provide support for deci-
sion-making and sustainable development in the Arctic.

e The Finnish Funding Agency for Technology and Innovation (TEKES)
has coordinated major research programmes on the mitigation of climate
change. The latest programme, ClimBus (2004-2008) helped to develop
technologies, business concepts, products and services for reducing
greenhouse gas emissions on a highly cost-effective basis.

e Many research activities of the Finnish Environment Institute, e.g. re-
search on biodiversity, hydrology, water resources, environmental poli-
cies and production and consumption, provide information essential to
understanding scientific and societal phenomena related to the mitiga-
tion of and adaptation to climate change and finding solutions to these.

e The VTT Technical Research Centre of Finland has several research
programmes and projects on saving energy and improving energy effi-
ciency for climate change mitigation.

¢ The Finnish Forest Research Institute (METLA) has recently initiated a
new research programme entitled Functioning of Forest Ecosystems and
Use of Forest Resources in a Changing Climate (2007-2011).

® A research programme at MTT Agrifood Research Finland, Climate
Change and Agriculture, aims to assess and enhance the adaptive capac-
ity of agrifood systems at various levels and to study alternatives of re-
ducing greenhouse gas emissions from agriculture.

® The Government Institute for Economic Research (VATT), the Research
Institute of the Finnish Economy (ETLA), the Pellervo Economic Re-
search Institute (PTT) and the VTT Technical Research Centre of Finland
have all been engaged in extensive research on the economic impacts of
climate change mitigation and the economic impacts of adaptation

Meteorological observations have been made in Finland for more than 100
years. The prime source of atmospheric observations relevant to climate
change are the routine surface and upper air weather observations made by
the Finnish Meteorological Institute (FMI). Under the Global Climate Ob-
serving System (GCOS) programmes, the Jokioinen, Jyvaskyld and
Sodankyla stations are included in the GCOS Surface Network (GSN) and
Sodankyla in the GCOS Upper-Air Network (GUAN). As part of the
Global Atmosphere programme of the WMO, the FMI maintains a GAW

station in Pallas-Sodankyli in Lapland, where greenhouse gas concentrations
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have been measured since 1996. The FMI maintains networks of water level
and water temperature observations in Finnish marine areas. The Finnish En-
vironment Institute (SYKE) is the national centre for monitoring the physi-
cal, chemical and biological state of inland waters. Terrestrial essential cli-
mate variables and relevant metadata are included in several registers like the
Hydrology and Water Resources Management Data System.

Finland has one of the densest snow survey networks in the world. Snow
depth is measured at 50-80 points and snow density at ten points on each
survey line.

For many years Finland has been operating extensive capacity building
programmes around the world. Climate data management systems have
been implemented in several developing countries through Finnish develop-
ment agencies and with considerable financial and personnel support. The
FMI is currently running capacity building activities e.g. in Peru, Oceania,
Southern Africa, Croatia and Lithuania. It will also begin capacity building
projects in Nepal, Vietnam, Sudan, Trinidad & Tobago, Barbados and else-
where in the Caribbean region in the coming years, focusing on institutional
capacity building of the national meteorological (and hydrological) services.

1.8 Education, training and public awareness

Climate change is already firmly anchored in the education and public
awareness policies and practices of the government, and these policies and
practices remain under continuous development.

Climate change issues are included in the education given on sustainable
development in Finland's compulsory basic education system. Sustainable
development and climate change are dealt with in many subjects and as a
cross-curricular theme. In addition, all Finnish schools and educational es-
tablishments are required to have a sustainable development action
programme by 2010.

Universities provide climate change education as a part of different degree
programmes, including environmental studies, environmental
technology, chemistry, chemical technology and energy tech-
nology. Some universities also offer postgraduate studies in cli-
mate change. Teaching related to climate change is closely tied
to the research in this field.

Universities, polytechnics and several training institutes
provide continuing education programmes and vocational
training in climate change and related issues, e.g. energy effi-
ciency and environmental technology, for individuals and
companies.

Training of experts for developing countries in managing
forests and other natural resources is an integral part of the
agricultural and forest sciences programmes at the Univer-
sity of Helsinki. The Faculty of Forest Sciences at the Uni-
versity of Joensuu has participated in several international
exchange programmes in forestry education. Many academic
units in Finland also cooperate with universities, research in-
stitutes and governmental organisations in developing coun-
tries to support institutional development in various sectors.



Communication on climate change is performed by several different
ministries, the Finnish Meterological Institute and other government re-
search organisations. Since autumn 2008 there has been unofficial coopera-
tion on climate change communication between them in order to ensure
that actions are coordinated. Training of journalists is an area where the
collaboration has been increased.

Extensive media coverage and campaigns by both the government and
NGOs have increased the climate change related awareness of the public in
Finland. Climate change has undergone a shift from the margins to the cen-
tre of media attention.

The Climate Change Communications Programme (2002-2007) formed
an important part of Finland’s national climate strategy. The programme was
aimed at increasing awareness on climate change, its impacts and mitigation.
In five years the programme funded 62 projects with a total budget of about
EUR 2.5 million.

Every year in October some 300 companies and organisations partici-
pate in the Energy Awareness Week, organised by a stateowned company
MOTIVA. Half of Finland's school children aged around eight take part in
the week by studying energy from its production and consumption to en-
ergy saving and by taking energy saving action at home and in school. The
week is a means of getting people to think and act in favour of sensible use
of energy and an environmentally conscious way of life — voluntarily.

Dozens of municipalities participate in a long-running campaign to re-
duce their own greenhouse gas emissions. Five municipalities have even
committed to cutting their emissions faster than the EU targets would re-
quire. Another campaign in and around Finland's second biggest city
Tampere is trying to involve inhabitants in preparing mitigation measures.
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National circumstances

This chapter describes the national circumstances which are
relevant to the Finnish greenhouse gas emissions and removals.

The emphasis is on the present national circumstance including
climate and its variations. Their influence is examined in relation to
the economy in general, energy supply and consumption, transport,
industry, building stock, urban structure, waste, agriculture and
forestry.
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2 National circumstances

2.1 Government structure

Finland is a representative democracy, with 200
Members of Parliament elected every four years. The
tasks of the Finnish Parliament include passing laws
and approving national budgets. The head of state is
the President of the Republic, who is elected for a
period of six years and may serve a maximum of two
consecutive terms. The President of the Republic di-
rects foreign policy in cooperation with the Govern-
ment, deciding e.g. on joining or withdrawing from
international organisations and on the signing, ratifi-
cation and entry into force of international conven-
tions. The Government, in its narrower sense, means the Cabinet, which runs
the 12 ministries. The Prime Minister directs the activities of the Government
and oversees the preparation and consideration of matters within the Govern-
ment’s mandate. Each ministry is responsible for the preparation of issues
within its mandate and for the proper functioning of the departments and
agencies within its administrative domain. The Government must enjoy the
confidence of Parliament. It has to implement parliamentary decisions, pres-
ent legislative proposals to Parliament, direct state administrative activities and
represent Finland in the European Union.

Matters related to the United Nations Framework Convention on Cli-
mate Change (UNFCCC) fall within the administrative responsibility of
the Ministry of the Environment, which acts as the national focal point to
the UNFCCC.

More information about the institutional framework of Finland's cli-
mate policy is presented in Chapter 4.

2.2 Population profile

The population of Finland was 5.3 million at the end of 2007. It has in-
creased by an annual average of 0.35 per cent since 1990, when the popu-
lation totalled just under five million. According to population projections
made by Statistics Finland it is estimated that the Finnish population will
rise to 5.7 million by 2040. The population density averages 17 inhabitants
per km?, but ranges from 2 inhabitants per km? in northern Finland to 72
inhabitants per km2 in the south of the country. As a result of the low pop-
ulation density and the geographical extent of the country (Figure 2.1), av-
erage distances travelled for different purposes are high.

There is strong internal migration from rural to urban areas. In the pe-
riod 1990-2007, net migration from rural to urban areas amounted to a to-
tal of 128,000 people. Many rural communities have a declining popula-
tion, particularly in northern and eastern Finland.

In 2007, net migration to urban areas was 4,807 people, which was consid-
erably lower than in the latter half of the 1990s, when it exceeded 10,000
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Figure 2.1
Population density in Finland, 1.1.2008
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people per year. The urban population (3,444,620) made up 65.0 per cent of
the total population (5,300,484) in 2007. The corresponding figure in 1990
was 56.9 per cent (2,846,220) of the total population (4,998,478).

The number of one person households has increased and the average
household size has decreased. The total number of households at the end
of 2007 was 2,476,500. 40 per cent, or 999,800, of them consisted of one
person. The average size of a household was two people. As recently as
1970 the average household size was still three people. Finland's current
average household size is low in comparison with other countries.

The population is ageing. In 2007 the proportion of people aged over 65
was 16.5 per cent, while in 1990 it was 13.5 per cent. This trend will accel-
erate in the coming years and decades. It is estimated that in 2040 over one
quarter of Finland's population will be above the age of 65. The life expec-
tancy has risen rapidly during the past 30 years. At present, women may
expect to reach the age of 83 and men the age of 76. Despite this, the pop-
ulation growth has slowed down, and it is expected that the number of
births will decrease slightly in the coming decades. The proportion of el-
derly people in the total population is increasing and so is the mortality
rate. In the long run, the population is only likely to increase if there is a
surplus of immigrants.
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Figure 2.2
Population profile for 2007-2040
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2.3 Geographical profile

Finland is situated at a latitude of between 60 and 70 degrees north, with a
quarter of the country extending north of the Arctic Circle (Figure 2.3). In
the west and south, it has a long coastline with numerous islands along the
Baltic Sea. With a total area of 338,418 km’, it is Europe's seventh largest
country. The land boundary with Sweden is 614 km, with Norway 736 km
and with Russia 1,340 km.

Finland lies between the Scandinavian mountains and northern Russian
plains. Its terrain is a varying mosaic of low hills, broad valleys and flat,
low-lying plains, with higher fells in the north. The landscape is a mixture
of forests, lakes and mires. Much of the country is a gently undulating pla-
teau of mostly ancient bedrock. Nearly all of Finland is situated in the bo-
real coniferous forest zone, and 73 per cent of the total land area is classi-
fied as forest land, while only some 7 per cent is farmed. Finland has over
34,300 km? of inland water systems, which is about 10 per cent of its total
area. There are some 190,000 lakes and 180,000 islands, almost half of the
latter along the Baltic Sea coast.

The Baltic Sea is the second largest brackish water basin in the world in
terms of water volume. The water of the Baltic Sea is a mixture of ocean wa-
ter and fresh water brought by numerous rivers. The salinity of surface water
in the southern Baltic Sea is as high as 20 per mille, but in the northern
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Figure 2.3
Finland's location
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reaches it drops to 6 per mille. A severe problem affecting the Baltic Sea is
eutrophication, which is the consequence of more than a century of nutrient
loading caused by human activity (settlements, industry, agriculture and for-
estry) in the Baltic coast states.

The landscape in the northern part of Finland is characterised by high
rounded fells. The Arctic region is especially vulnerable to the effects of cli-
mate change (more information in Chapter 6).

Changes in land use since 1990 are shown in Table 2.1. Areas of forest land
and settlements have increased, while the areas of cropland and wetlands have
decreased. During the period shown in the table (1990-2007), Finland's land

Table 2.1

Land use in 1990 and 2007. The classification is based on the IPCC Good Practice
Guidance for land use, land-use change and forestry (LULUCF) (2004).
Source: the tenth National Forest Inventory (see Chapter 8)

Land use classification 1990 (km?) 2007 (km?) Change (%)
Forest land 217,702 220,392 1.2
Cropland 22,710 22,553 -0.7
Grassland 6,768 3,919 —42.1
Wetlands 33,122 30,625 -1.5
Settlements 11,658 13,511 15.9
Other land 12,126 13,086 7.9
Total 304,086 304,086 0.0
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area increased by about 100 km? due to land uplift as a result of the last ice
age (Figure 2.4). This has not been taken into account in Table 2.1.

Figure 2.4
Land uplift as a result of the last ice, mm/year

Source: National Land Survey of Finland
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2.4  Climate profile

2.4.1 Present climatic conditions and variations

The climate of Finland displays features of both maritime and continental
climates, depending on the direction of air flow. Considering the northern
location, the mean temperature in Finland is several degrees higher than in
most other areas at these latitudes, e.g. Siberia and southern Greenland.
The temperature is raised by the Baltic Sea, inland waters and, above all, by
air flows from the Atlantic, warmed by the Gulf Stream.

The mean annual temperature is about 5.5°C in southwestern Finland,
decreasing towards the northeast. The 0°C mean limit runs slightly to the
south of the Arctic Circle. Temperature differences between regions are
the greatest in January, when the difference between southern and north-
ern Finland is on average about 12°C. In June and July it is only about 5°C.

Finland enjoys long periods of daylight around midsummer, when the
length of the day, including twilight, reaches 22 hours even at the latitude of
the capital, Helsinki. North of the Arctic Circle (66%2°N) it remains light
throughout the night at this time of year, as the sun does not go below the
horizon at all. In the far north there is a period around midsummer of more
than two months during which the sun never sets. Conversely, in winter-
time, the northernmost region has two months of uninterrupted night.

The Finnish climate is characterised by irregular precipitation and there
are typically rapid changes in the weather. Only summer showers and
thunderstorms show some sort of regularity, with rain occurring mostly in
the afternoon. The mean precipitation in southern and central Finland is
between 600 and 750 mm, except on the coast where it is slightly lower. In
northern Finland the annual precipitation is 550-650 mm.

The seasonal variation in precipitation is similar throughout the coun-
try, the driest month being March. From then on, precipitation gradually
increases until July and August, or until September and October on the
coast, after which it decreases towards the winter and spring. The lowest
annual precipitation recorded is less than 300 mm in northern Finland,
while the country's maximum recorded precipitation has exceeded 900
mm. The highest daily precipitation recorded is almost 200 mm, but values
above 50 mm are rare. In an average year more than half of the days have
some precipitation, except the coastal regions. Even in southern Finland,
some 30 per cent of the annual precipitation is in the form of snow, which
remains on the ground for about four
months. In Lapland 50-70 per cent of the
annual precipitation is snow and remains
6-7 months on the ground. The lakes
freeze over in October in Lapland and early
December in southern Finland. In severe
winters, the Baltic Sea may freeze over al-
most completely, but in mild winters it
remains open except for the Gulf of
Bothnia and the eastern part of the Gulf of
Finland.

The wind direction in Finland is mainly
from the southwest, and the least common
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direction is from the northeast. All other di-

rections occur with equal frequency. The av- !
erage wind speed is 3 to 4 m/s inland, slightly
higher on the coast and 5 to 7m/s in maritime
regions. Damage due to storms and strong
winds occurs most often during autumn and
winter, but also during summer in connection
with thunderstorms. Cloud cover is especially
abundant in the autumn and winter, increas-
ing from the northwest towards the south-
east. The long-term average of the monthly
cloud cover ranges from about 50 per cent in
May-June to about 80 per cent in Septem-
ber-November.

The average annual temperature has increased during the last 150 years
by slightly more than one degree (Figure 2.5). The increase has been the
greatest in spring. Winters have become about one degree and summers
and autumns about half a degree warmer. Considerable fluctuations in the
temperature have also occurred during this period. The winters of 1985
and 1987, for example, were very cold, and in the 1990s and during the
present century there have been a number of warm years. Since winter
1989, nearly all winters have been warmer than the 20th century average.
The culmination occurred in winter 2007, which was the warmest mea-
sured since the beginning of the 20th century. 20th century observations
indicate that such a mild winter will occur only once every 200 years.
However, climate change projections suggest that by 2050 one in five win-
ters will be as warm as or warmer than the winter of 2007. Temperature
records were also broken in 2008, which was the warmest year ever mea-
sured in southern part of Finland. For the country as a whole it was the
sixth warmest year.

Figure 2.5

Annual mean temperature in Finland, 1847-2008, presented as anomalies of

the reference period 1971-2000 mean temperature. The curve represents temperature
variability per decade.
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2.5 Economy

Finland has an open economy with a large service sector (Figure 2.6).
Through the membership of the European Union and the European Eco-
nomic and Monetary Union (EMU) the Finnish economy is integrated with
the economies of other European countries. The main manufacturing in-
dustries are the electrical and electronics, forest, metal and engineering in-
dustries. Foreign trade is important, with exports accounting for about 40
per cent of the gross domestic product (GDP). The cold climate, en-
ergy-intensive industries and long distances have led to a high energy inten-
sity and per capita greenhouse gas emissions.

For a number of decades, the Finnish economy was characterised by rapid
growth combined with vulnerability to international cyclical fluctuations. As
a result of the economic downturn in the early 1990s the GDP decreased in
1991-1993 by about 10 per cent. Between 1994 and 2007 the average an-
nual GDP growth was nearly 4 per cent. In 2007 the GDP per capita was at
EUR 31,044 compared with EUR 21,832 in 1990 (Figure 2.7). The global
economy contracted very sharply in the latter half of 2008 and slid into a
deep recession in early 2009. The recession in the real economy was trig-
gered by a crisis in the financial market, which remains in a state of disequi-
librium despite a slight improvement in bank balance sheets. The Ministry of
Finance's forecast indicates that Finland's total output will decrease by 6 per
cent in 2009 and grow by less than 0.5 per cent in 2010.

Private consumption, accounting for 50 per cent of the GDP, increased
by 43 per cent between 1994 and 2007, representing an annual growth of
over 3 per cent.

At the beginning of the 1990s, the value of both exports and imports
was around EUR 20,000 million, reaching a little over 20 per cent of the
GDP. 1992 marked the beginning of an export-led growth period, as the
economic policy resulted in improved export competitiveness. Exports
have grown nominally at around 10 per cent annually, whereas the growth
in imports has remained at 7 per cent, resulting in account surplus. By
2007, exports accounted for more than 40 per cent of GDP; imports also
accounted for around 40 per cent. Over the period 1990-2007, Finland's
foreign trade increased both in absolute and relative terms (Figure 2.8).

Figure 2.6
Structural change in the economy
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Figure 2.7
Gross domestic product 1975-2008 (at 2000 prices)
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Figure 2.8
Finland's imports and exports (current prices)
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Nearly 60 per cent of Finnish exports were to the EU countries (EU 27).
However, this share is declining due to the low growth in Europe and expand-
ing markets elsewhere. The composition of exports has also changed. Finland's
pulp and paper industry accounted for nearly 25 per cent of exports at the end
of the 1990s, but by 2007 this had fallen to about 15 per cent. Electronics in-
dustry exports have increased to 25 per cent of the total, and the metal and
engineering industry has increased its share from 28 per cent to about 35 per
cent. The share of other sectors has varied around 25 per cent.

The liberalisation of the capital markets and the opening up of national
economies has increased capital movements between countries. Direct invest-
ments from Finland exceeded investments flowing into Finland during
1993-2001. In 2000, investments from Finland reached a record volume of
nearly 20 per cent of the GDP. During 2002-2006 foreign direct investments
in Finland exceeded direct investments from Finland. In 2007, the inflows and
outflows of foreign direct investments were in about equal proportions.

Finland is part of the euro area, consisting of the EU Member States that
have adopted the euro currency. The main objective of the European Cen-
tral Bank's monetary policy is to maintain price stability in the euro area in
order to safeguard the purchasing power of households. Price stability is
defined as a year-to-year increase in consumer prices of below 2 per cent.
The main monetary instruments are the key interest rates. The rates affect
market prices and macroeconomic developments.
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2.6 Energy
2.6.1 Energy supply

Finland is dependent on imported fuels. Accord-
ingly, the cornerstones of Finnish energy policy are
a diversified and reliable supply of energy and im-
proved self-sufficiency. The energy-intensive basic
industries, cold climate and long distances underline
the significance of energy for the country's competi-
tiveness and the wellbeing of its inhabitants. Until
the 1960s, Finland's energy policy relied on the
electricity produced by hydro power stations and
extensive use of wood. Due to the limited hydro re-
sources, the use of coal and oil started to increase
rapidly, and the need to find new energy sources
became clear. A gas pipeline from the Soviet Union to eastern Finland was
completed in 1973 and later extended to the capital area and some other cit-
ies. The first nuclear power unit was taken into use in 1977, followed by
three other units in 1979-1982. The 1970s also brought peat into the Finn-
ish energy mix (Figure 2.9).

In 2007, the total energy consumption was 1,469 PJ. Finland's domestic
energy sources are wood-based fuels, hydro power, wind power and peat. Do-
mestic electricity generation was 77.8 TWh. This consisted of hydro power,
wind power, combined heat and power production in district heating and also
by industry for its own use, nuclear power and conventional condensing
power. Net imports from the Nordic market and Russia vary considerably
from year to year, mainly due to variations in hydro power production in the
Nordic countries. In 1990-2007, maximum net imports were 17.0 TWh (in
2005) and the minimum 3.7 TWh (1996). Electricity exports averaged only
0.7 TWh in 1990-2002, but were high in 2003 (7.0 TWh) and 2004 (6.8
TWh) because Sweden and Norway had very scarce hydro resources in those
years. In 2007 electricity exports were 2.9 TWh (Figure 2.10).

Figure 2.9
Total energy consumption, 1970-2007
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Figure 2.10
Electricity supply by production mode, 1970-2007
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For decades the demand and supply of electricity were rising more rap-
idly than the GDP. Since 1994, parallel with the structural change in the
economy, the situation has reversed and the electricity intensity of the
economy has decreased.

The relatively large dependence on fossil fuels and peat has resulted in
considerable CO, emissions. Nevertheless, the CO, emissions per total pri-
mary energy unit are lower than in many other European countries. This is
due to the use of hydro, nuclear and biomass primary energy sources. The
energy intensity of the Finnish economy decreased slightly in the 1980s, then
increased for some years, but started to decrease again in 1994 (Figure 2.11).
The decrease partly reflects the structural change in the industry.

In the EU, renewables account for an average of 9.2 per cent of final en-
ergy consumption. In Finland, the corresponding figure has consistently
been about 29 per cent over the period 2000-2007 (Figure 2.11).

Figure 2.11
Energy and electricity intensity indices, 1970-2007
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Figure 2.12
Renewable energy sources, 1990-2007
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Combined heat and power production (CHP) provides opportunities
for the cost-effective use of renewables, both by industrial producers and at
district heating plants. The amount of energy Finland saves annually
through CHP corresponds to approximately one tenth of all primary en-
ergy used in the country. CHP accounts for more than one third of all elec-
tricity production, compared with the EU average of 11 per cent. Installed
wind power capacity increased rapidly in Finland since 1990 as a result of
the Government's support programme. In 1992, the capacity was only
about 1 MW, but in 2007 it was around 86 MW.

The use of wood-based fuels and natural gas has increased recently. The
share of nuclear energy in the diversified energy mix has increased as well,
owing to the upgrading of existing nuclear power plants in 1995-1998.
Finland's energy dependence, calculated as the proportion of imported en-
ergy in the total primary energy supply (TPES), has decreased from 80 per
cent in the late 1970s to 76 per cent today.

The introduction of four nuclear power units in the turn of the 1980s
cut the use of coal in electricity generation. Later, with attention directed
away from nuclear development, the exploitation of new sources such as
peat, biomass and natural gas increased. Nuclear power nevertheless ac-
counts for over 29 per cent of Finland's electricity production. In 2007 to-
tal electricity consumption amounted to 90.4 TWh, and nuclear power ac-
counted for 25 per cent of this. The difference in the percentages is ex-
plained by the fact that Finland is a net importer of electricity, and electric-
ity consumption is thus greater than electricity production.

In May 2002, Parliament voted in favour of constructing a fifth nuclear
power plant. This is under construction on the island of Olkiluoto, in the
municipality of Eurajoki in western Finland. The construction of the plant,
owned by the private electricity producer TVO (Teollisuuden Voima Oy),
has been delayed. The plant is expected to start operation in 2012.

44  National circumstances



ERETT
ol b
g i

2.6.2 Recent changes on the energy market

The Finnish electricity market was opened gradually to competition with
the enactment of the Electricity Market Act in 1995. Since autumn 1998,
it has been possible for all electricity consumers, including households, to
invite tenders for their electricity purchases. The electricity market reform
aimed to improve efficiency and achieve environmental benefits, as the
new arrangements allowed Nordic hydro power capacity to play an impor-
tant role in the integrated electricity market, and also allowed the emer-
gence of trading in 'green electricity'.

The opening of the market has strongly influenced the electricity trade.
Prior to this, electricity transmission companies and major consumers con-
cluded long-term wholesale delivery contracts with electricity producers.
Nowadays, most of the wholesale trade in electricity takes place at the
Nordic Power Exchange, Nord Pool. Its ELSPOT market price sets the
electricity price in the Nordic countries. Electricity is also traded on the
so-called OTC market and directly between the buyer and the seller.

Major restructuring took place in the Finnish electricity market in 1997,
when the transmission grids of two companies, IVO (Imatran Voima Oy)
and TVO (Teollisuuden Voima Oy), were merged into a single national
grid company, Finngrid. Finngrid is responsible for the national power bal-
ance management and ensures that the transmission system is maintained
and used in a technically appropriate manner. Together with the other
Nordic grid operators, Finngrid is also responsible for safeguarding the nec-
essary reserves for the operation of the power system.

A long-term objective is to increase the alternatives for the supply of natu-
ral gas. This is important in terms of safeguarding both the supply and the
functioning of the market. The potential for developing and diversifying the
supply of natural gas has been studied, but no decisions have been made yet.

The energy department of the Ministry of Employment and the Econ-
omy monitors continuously the functioning of other energy markets, such
as oil and heating, as well. The ministry monitors both the competitive sit-
uation and the security of energy supply. Where necessary, it presents ini-
tiatives for improving the functioning of the markets.

Emissions trading in the EU has become a significant factor on the en-
ergy market. Finland's Emissions Trading Act applies to the CO, from
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combustion installations with thermal input of more than 20 MW, smaller
combustion installations connected to the same district heating network,
mineral oil refineries, coke ovens and certain installations and processes of
the steel, mineral and forest industries. Any installation covered by the
emissions trading system needs an emissions permit. In Finland, the num-
ber of installations needing a permit is around 600.

2.7 Transport

Transport demand and supply are influenced
primarily by developments in the economy,
demographic factors, employment patterns
and infrastructure provision. Increased access
to high-speed transport has increased the com-
muting distance between work and home.

The Finnish transport network consists of
the road, rail, water and air traffic infrastruc-
ture, the main elements of which form part of
the EU's Trans-European Networks. The Finn-
ish road network has around 106,000 km of public roads. In addition, there
are 224,000 km of smaller private roads, many of which are used for forestry
purposes. Finland has about 700 km of motorways and 150 km of
semi-motorways. The rail network amounts to a total of 5,900 km, of which
2,400 km is electrified.

Three quarters of Finland's foreign trade goes by sea, most of it from the
country's principal ports. Most of Finland's many ports and harbours are
small, and the traffic flows vary considerably. Icebreakers have an impor-
tant role to play, with eight of them being responsible for assisting freight-
ers and passenger ships into the 23 ports and harbours that are kept open
all year round. Given a normal winter, the harbours in the Bothnian Bay re-
quire icebreakers for half of the year, while in
the Gulf of Finland they are needed for about
three months.

Finland has a network of 28 airports, of
which 25 are maintained by Finavia (formerly
the Civil Aviation Administration). About 95
per cent of the country's international air traf-
fic operates via Helsinki-Vantaa Airport.

2.7.1 Passenger transport

Domestic passenger transport, measured in
terms of passenger-kilometres, has increased by
approximately 19 per cent since 1990. Cars ac-
count for around 82 per cent of the total pas-
senger-kilometres. Since 1990 the number of
passenger-kilometres travelled by car has in-
creased by 26 per cent, while the number of
passenger-kilometres by public transport has
remained unchanged. Rail and air travel have
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Figure 2.13
Passenger-kilometres in domestic transport, 1990-2007
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increased, whereas the use of buses has decreased in terms of passen-
ger-kilometres (Figure 2.13).

In international rail traffic, the number of passenger-kilometres has in-
creased by 34 per cent, and in international air traffic the figure has more

than doubled.

2.7.2 Freight transport

The total number of freight tonne-kilometres in Finland is almost double
the EU average, mainly because of the long distances and the industrial
structure. Heavy industries, such as timber, pulp and paper, and metal and
engineering, have traditionally played a prominent role in the Finnish econ-
omy, and these all need transport for their raw materials and products. The
structural change in manufacturing has reduced exports from the paper,
pulp and wood-processing industries and increased exports from the elec-
tronics and metal and engineering industries.

Road haulage is the most important form of transport for domestic
goods traffic. More than 89 per cent of all freight is transported by road,

Figure 2.14
Tonne-kilometres in domestic goods transport, 1990-2008
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while rail transport accounts for 7 per cent and inland waterways for just
under 2 per cent. Air transport's share is almost negligible.

Since 2000 Finland's international freight transport has increased about
27 per cent, measured in terms of the tonnage of transported goods. More
than 93 per cent of this overseas freight travels by sea, and under 7 per cent
by road. Air freight is almost negligible in tonnage terms, whereas in terms
of value it accounts for more than one tenth. Products with a high added
value, such as electronics, are transported by air. The
growth in exports of consumer goods and electronics,
such as mobile phones, is increasing the role of air
transport.

2.8 Industry

The electronics and electrical industry, the forest in-
dustry and the metal and engineering industry are the
three strongest sectors in the national economy (Fig-
ure 2.15). Finland's industrial structure has recently
undergone a profound change, and this has occurred
at a very fast rate. Following the economic recession
of the early 1990s, the very rapid expansion of the
metal products industry — especially electronics —
changed the traditional industrial structure. The increase in the technol-
ogy-intensity of the country's manufacturing sector has been strong, driven
mainly by the manufacture of communications equipment.

The proportion of the GDP accounted for by the forest industry, one of
Finland's traditional industrial sectors, was still over 10 per cent in 2000, but
by 2007 this had fallen to less than 5 per cent. This was despite the increas-
ing proportion of higher value added products in this sector. Currently, the
forest industry is undergoing a structural change, as the manufacturers
downsize their capacity in Finland and shift new investments to regions with
a high end-product consumption potential and low operating costs.

Figure 2.15
Output of manufacturing industries by sector (at 2000 prices)
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The impact of the high-tech industry, mainly communications, is signif-
icant. Its relative share is the highest in the OECD countries. On the other
hand, the share of medium-high technology sectors is lower than the inter-
national average. In general, the trend in industrial output at constant
prices is fairly similar to that of GDP.

Until the 1980s, Finnish industry was almost entirely domestically
owned and the legislation placed strict limits on foreign ownership. For a
long time, about one fifth of all industry was state-owned. The restrictions
on foreign ownership were removed with Finland's accession to the EU in
1995. The state has also sold a considerable part of its industrial holdings.

2.8.1 Energy use in industry

In 2007 Finnish industry used 50 per cent of the country's total primary
energy and 53 per cent of the total electricity (Figure 2.16). A considerable
number of the energy-intensive industries are export-oriented. Almost 90
per cent of paper and board production is exported and the share of ex-
ports is also high in the basic metal industry. Because of their high energy
demand, these energy-intensive industries have also worked hard to im-
prove their energy efficiency. For example, in 1980-1990 industrial output
rose by one third, while the consumption of energy rose by only about 20
per cent. Furthermore, the forest industry relies to a considerable extent on
biomass to meet its energy needs: wood residues, black liquor and other
biomass energy sources. All pulp mills are self-sufficient in heating energy
and all of them produce energy in excess to their own requirements. At
many industrial sites, the energy left over from the pulping process is chan-
nelled to the municipal district heating network. However, in search of
higher profit margins, industrial installations have increasingly outsourced
their electricity generation to the open electricity market.

Figure 2.16
Total energy consumption and final energy consumption by sector, 1970-2007
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2.9 Building stock

Finland's largest cities are located in the south and west of the country, and
the size of settlements tends to decrease towards the north and east. Out-
side these relatively few larger towns and cities, Finland is a land of small
towns and rural communities. Most of the economically important cities
are located on river estuaries on the coast or inland at the inters of the lake
systems.

In 2007 the total heated building area amounted to 497 million m2.
Residential buildings accounted for about half of this, while office, com-
mercial and industrial buildings made up almost 40 per cent. The remain-
der consists of free-time residences, agricultural buildings and other small
outbuildings. There were 1,095,000 detached houses, 377,541 dwellings in
attached houses (mainly semi-detached and terraced houses) and
1,204,000 dwellings in apartment blocks. The number of dwellings in-
creased by 24 per cent between 1990 and 2007. As well as this increase in
number, there has also been a gradual rise in the average size of dwellings.
In 1990 the average residential floor space per dwelling was 74 m2. In 2007

Figure 2.17 ,
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it had increased by 5 m2 to 79 m2. This is driving up the energy require-
ment for heating.

The figure for residential floor space per person has grown by more
than the per dwelling figure. In 2007 it was 39 m? compared with 19 m?
in 1970 and 31 m? in 1990 (Figure 2.17). On average, Finns spend one
fifth of their disposable income on housing. The building stock is fairly
new, with only 10 per cent having been constructed before 1940. More
than 95 per cent of dwellings have flush toilets and over 98 per cent have
a sewer and running water.

2.9.1 Energy use for indoor heating

Because of the country's northern location, Finland uses a lot of energy for in-
door heating. It is the biggest source of CO, emissions by households and by
the public and service sectors. However, during the past three decades the
consumption of energy per unit of heated space has been successfully reduced
by 40 per cent. This is largely due to the tightening of the building regulations,
especially in the 1970s. The figure for heating degree days (HDD), calculated
using a 17°C indoor temperature as the base, varies in Helsinki from 3,400 to
4,800 per year. In Rovaniemi, in northern Finland, the corresponding range is
5,500-7,000. HDD is a quantitative index designed to reflect the demand for
energy needed to heat a building. Energy conservation has been aided consid-
erably by technical advances in insulation and window design, and by develop-
ments in combined heat and power (CHP) production, district heating,
heat-recovery, air-conditioning and ventilation systems. By comparison, the
HDD figure in Belgium varies from 2,400 to 2,800 per year.

Since 1990, the composition of energy sources used for heating has
changed markedly (Figure 2.18). The use of heavy fuel oil has decreased by
71 per cent and the use of light fuel oil by 34 per cent. At the same time,
energy from natural gas has more than doubled and energy from ground
source heat pumps is four times greater than in 1990, although still rather
low. Small-scale combustion of wood has increased by 14 per cent, electric
heating by 43 per cent and district heating by 36 per cent since 1990. The
share of district heating was 49 per cent of the total heating energy in
2007. District heating is the primary heating system in apartment blocks,

Figure 2.18
Heating energy used in residential, commercial and public buildings, 2007
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and half of the country's total building stock relies on it. Since the 1980s,
light fuel oil has lost some of its market share to electric heating and later
also to ground source heat pumps in detached houses. Small-scale combus-
tion of wood is often a secondary heating system, but in rural areas it is also
used as the principal heating source. Heat pumps have recently become as
common as oil heating, for economic and environmental reasons. Advances
in technology have also been a contributing factor.

A wide range of fuels is used to produce district heat (Figure 2.19). Coal
and oil are being replaced by natural gas. Peat, an indigenous fuel, remains
competitive especially in inland areas. Government and industry efforts
have helped to increase the use of wood fuel, mostly by-products from the
forest industry. The district heating network now covers most areas with
cost-efficient potential. CHP accounts for 72 per cent of the total heat pro-
duced in district heating, i.e. practically all of the potential for CHP has
been exploited. CHP improves efficiency, especially when compared to
separate condensing power production. CHP is also an efficient way to cut
the level of CO, emissions from energy production.

Figure 2.19
Fuels used in district heating and CHP, 1970-2007
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2.9.2 Urban structure

The deep recession of the early 1990s had an
impact on the changes occurring in the coun-
try's settlement pattern and urban structure.
In the 1980s the densely populated areas had |
expanded quickly, but during the 1990s con- |
struction diminished considerably for a num-
ber of years. Since then, differences have *
emerged in the pattern of development in
the urban regions and other parts of the
country. In the growing urban regions, prin-
cipally Helsinki, Tampere, Turku, Oulu and
Jyviskyld, the growth has mainly been based
on the existing urban structure. In many
other urban areas growth has occurred too, due to migration. In rural areas,
however, population has been declining for many years. The population of
remote villages has also been declining, wheareas villages closer to the
growing urban regions have grown.

In 2005 the combined population of the 34 largest urban areas in Fin-
land was 3.3 million, a rise of 740,000 since 1990. These urban areas con-
tain 64 per cent of the total population (58 per cent in 1990), and have 74
per cent of the country's jobs. This means that more than two thirds of the
population and jobs are located in areas that cover less than one per cent of
the surface of the country. Population growth is concentrated very clearly
in certain urban centres, as shown in Figure 2.20.

Finland became urbanised relatively late and the urbanisation process is
still continuing. The share of the population in densely built-up areas has risen
continuously, and these areas accounted for 83.4 per cent of the population in
2007. There are 742 built-up areas covering about 2 per cent of the land area.
In 1990 the corresponding proportion was 1.6 per cent. The population den-
sity in these built-up areas was about 700 inhabitants per km?2 in 2007. How-
ever, the density has declined by 70 inhabitants per km?2 since 1990 as the
lower density fringes of these built-up areas have grown (Figure 2.21). Com-
pared with the other Nordic and European countries the population density of
these built-up areas is very low. It is less than half of the comparable areas in
Sweden or Norway.

Often there is no distinct boundary between urban and rural areas, as in
many cases there are few tight restrictions on construction close to urban
areas.This has led to a dispersed and fragmented urban structure. Urban ar-
eas have typically expanded inexorably outwards, leading to the creation of
unstructured, low density built-up areas. These low density districts of
built-up areas cover some 30-35 per cent of the land surface of the coun-
try's urban areas — even in the main growth centres. Arranging services for
those low density urban areas is very difficult. Many of these households
need more than one car to manage their daily lives (commuting, school
trips, acquiring services, engaging in free-time activities).

Due to the changes in country's economic, regional and urban structure
the average daily one-way commuting distance has more than doubled in
just 25 years, to more than 13 km, as shown in Figure 2.22.
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Figure 2.20
Population change, 2000-2007, in 100 km2 grids (red increase/blue decrease)
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Figure 2.21
Population density (inhabitants per km?) in built-up areas, 1980-2007

Inhabitants per km?

1000
900 -
800 -
700 1
600 -
500 1
400 -
300 -
200 -
100 ~
0 B

1980 1985 1990 1995 2000 2005 2007
Figure 2.22
Average daily commuting distance, 1980-2005
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2.10 Waste

The amount of waste deposited in landfill sites has been significantly re-
duced by effective waste regulation. Finland's waste policy is aimed at pre-
venting waste, increasing re-use and recycling, reducing landfilling and re-
ducing the environmental impact of various forms of waste management
(see also Chapter 4).

Finland generated 74 million tonnes of waste in 2007, an increase of 7 per
cent from the previous year. The largest quantities of waste came from mining
and quarrying, construction and manufacturing and was primarily of mineral
origin. The volume of mineral waste was 53.7 million tonnes, or 72.4 per cent
of all waste. The amount of wood waste was 12
million tonnes.

The rest of the waste in the total waste figure is
mixed waste, which comprises the solid municipal
waste generated by households and services.
Though accounting for less than 4 per cent of the
country's total waste, this solid municipal waste is
responsible for most of the greenhouse gas emis-
sions from the waste sector. The amount of the
solid municipal waste has continued to grow in re-
cent years. In 2007, for example, the amount grew
by 4.2 per cent on the previous year's figure. Mu-
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Table 2.2
Generation of waste in 2007

Chemical Wood Mineral Other Total
waste waste waste waste"

1,000 tonnes per year

Agriculture, forestry and fishin92) 0 1,584 1 169 1,754
Mining and quarrying 0 1 23,567 4 23,572
Manufacturing 1,410 10,542 4,276 2,490 18,719
Energy supply 5 1 1,518 51 1,574
Construction 0 650 24,349 478 25,478
Service activities and private households 42 49 2 2,859 2,951
Total 1,458 12,283 53,713 6,051 74,050

of which hazardous waste 462 51 1,500 233 2,246

1) Sludge, dry weight.
2) Excluding organic waste utilised in agriculture and logging waste left on site.

nicipal waste generation in total was just over 500 kg per capita in 2007,
which was below the EU average.

Manufacturing industry generated 18.7 million tonnes of waste in 2007.
The largest quantities of manufacturing waste were waste wood and bark,
slag from the basic metal industry and various wastes, especially gypsum,
from the chemical industry.

Table 2.2 shows the amount of waste generation by source category and
waste category.

In 2007 the waste recovery rate was almost 40 per cent, at 29.2 million
tonnes; altogether 20.5 million tonnes of waste was recovered as material
and 8.7 million tonnes as energy. The latter comprises mostly wood waste
(almost 8.3 million tonnes). The wood waste was almost fully recovered, as
4.1 million tonnes of wood waste was recovered as material in addition to
the high energy recovery rate. A total of 13.2 million tonnes of mineral
waste was recovered as material in 2007.

In 2007 almost half, or 44 per cent, of all municipal waste was recov-
ered as material (35.6 per cent) or energy (8.8 per cent). Sorting and sepa-
rate collection of municipal waste has been improved. Separate collection
of biodegradable waste fractions has increased, raising the amount col-
lected by almost 70 per cent since 2002. According to the Finnish Forest
Industries Federation, 66 per cent of paper waste (e.g. newspapers and
printed paper) is recycled, which is among the highest rates in Europe.

Almost 60 per cent of all waste was disposed in landfills. The propor-
tion of municipal waste sent to landfills has decreased year by year since
2002 as a result of increased waste recovery rate. In 2002, the proportion
was 62 per cent, and in 2007 53 per cent, or 1.4 million tonnes.

The residual waste not recovered or landfilled is incinerated. However,
only a very small proportion of all waste is incinerated because the focus of
waste policy in the early 1990s was on waste prevention and recycling, in-
cluding composting and anaerobic digestion. Since then the policy focus
has shifted and incineration has gained more support. The incineration of
municipal waste has been increasing recently, with 75,000 tonnes (2.8 per
cent) being incinerated in 2007, up by 38 per cent from the 2006 figure.
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Figure 2.23
Municipal solid waste in Finland 2002-2007
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2.11 Agriculture

Farming in Finland is possible as a result of the warming effect of the Gulf
Stream, which makes temperatures in Finland 3-4°C higher than would
otherwise be expected at these latitudes. As Finland is nearly 1,100 kilo-
metres long from north to south, there are considerable regional variations
in the climate. The average total precipitation in the summer months is be-
tween 180 and 220 mm. The thermal growing season (the period with an
average daily temperature of over +5°C) varies from nearly 6 months in the
south to between 2 and 3 months in the north. The growing season in Fin-
land is too short for the cultivars grown elsewhere and, therefore, frost-re-
sistant varieties have been developed. Because of the short growing season,
the yield levels of the field crop species are considerably lower in Finland
than in central Europe. The harsh winters also reduce productivity as they
restrict the cultivation of winter cereals.

Climatic conditions are a decisive factor for the feasibility of crop pro-
duction. Cultivation of wheat and oilseed plants is restricted to southern
Finland, whereas barley, oats, grass and potato can be cultivated in most
parts of the country. In many parts of Finland, livestock farming, especially
dairy farming, is the only profitable agricultural production form.

Finnish agriculture is based on family farms. In 2007 private persons
owned 88.4 per cent of the farms, heirs and family companies 10.4 per
cent, corporations, foundations and cooperatives 0.8 per cent and the state,
municipalities and parishes 0.1 per cent.

In 1990-2007, the number of active farms fell from 130,000 to 67,000
(Figure 2.24). At the same time, the average farm size increased from 17 to
34 arable hectares. Total agricultural production has remained at almost
the same level since 1990. The area cultivated as arable land has decreased
about 10 per cent since 1990. Among the soils taken out of production are
organic soils. In 2007 the cultivated arable land area was 22,553 km? or
about 7.4 per cent of the total land area.
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Figure 2.24
Number of farms by production sector, 1995-2007
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Over 60 per cent of the active farms practice crop production as their
main line. Most of these (68 per cent) produce cereals. A little under a
third (32 per cent) cultivate other crops or practice horticulture. The share
of grassland crops was 28 per cent, barley 24 per cent, oats 19 per cent and
wheat 9 per cent. These shares have remained fairly stable since 1990. By
comparison, the number of dairy cows decreased in this period from
490,000 to 296,000. Dairy production is the main production line at just
over 20 per cent of the farms. About 6 per cent of farms specialise in beef
production and 4 per cent in pig husbandry. The share of poultry farms,
sheep and goat husbandry and reindeer herding is about 1 per cent each.
About 6 per cent of all farms are organic.

In 2007 agriculture, forestry, hunting and fishing together accounted for
3.2 per cent of Finland's gross domestic product (GDP). The significance
of the total food chain to the national economy is much greater than this
percentage alone indicates. Transportation and processing increase consid-
erably the role of food materials in the national economy. The food sector
employs about 300,000 people (excluding the retail trade). By 2007 the
agricultural labour force accounted for 5.8 per cent of the national labour
force, compared with 7.8 per cent in 2000. This is still considerably higher
than the percentage of the GDP accounted for by agriculture. Agriculture
is the most important employer in the countryside and, alongside the
forests, the dominating element of the rural landscape.

As a member of the EU, Finland follows the Common Agricultural Pol-
icy (CAP). The CAP is nationally implemented and aims to develop the
agricultural production of the Union in a balanced way taking the environ-
ment and animal welfare into consideration. One important aim of the
CAP is also to promote the vitality of rural areas.

2.12 Forestry

Land classified as forestry land in Finland consists of the subcategories forest
land, poorly productive land and unproductive land. Forestry land covers 26
million hectares, or 78 per cent of total area of Finland (incl. inland waters).
Of this, 20 million hectares is classified as forest land according to the na-
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tional definition based on annual tree growth, or 22 million hectares accord-
ing to the FAO definition, which is also used in the national greenhouse gas
inventory. Within the EU, the impact of forests on the national economy
and society at large has been at its greatest in Finland (Figure 2.25).

There are about twenty indigenous tree species growing in Finland. The
most common ones are the Scots pine (Pinus silvestris), Norway spruce
(Picea abies) and silver and pubescent birches (Betula pendula and B.
pubescens). Usually, two or three tree species dominate a forest stand. More
than half of the forest land area consists of mixed stands.

Finland's forest policy aims at sustainable forest management. The aim is to
ensure the welfare founded on the use of forests and diversity of the forest na-
ture. Policy measures include the Forest Act and other legislation, Finland's
National Forest Programme 2015, financing and public forestry extension or-
ganisations (see Section 4.5 National forest legislation and programmes).

Finnish forests are managed in a sustainable manner. About one third of
the forests are regenerated naturally and two thirds artificially. According
to the Forest Act, a new seedling stand has to be established within three
years after the end of felling. Natural regeneration is based on seeding from
trees already growing on the site, usually by leaving a number of seeding
trees standing at the time of felling. In artificial regeneration a new stand is
established on a clear-felled area, either through seeding or planting. Every
year, over 160 million seedlings are planted in the forests.

Figure 2.25
The forests of Europe
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" ' The total volume of Finland's forest stock
amounts to 2,200 million m®. The growing
stock volume has been increasing for a long
time, mainly because the growth of the forests
in volume has exceeded the harvesting vol-
umes and natural drain (Figure 2.26). In 2007
the total drain was 72.9 million m3 and total
increment of the growing stock 98.8 million
m3. The total drain includes cutting removals,
harvesting losses and natural mortality. Of the
total area undergoing felling annually, thinning
accounts for roughly one half and other cut-
ting, e.g. clear felling and seed and shelterwood felling, for the other half.

The growing stock has increased by 48 per cent since the 1960s. Pine
has contributed most to the increase, due to the large number of young
stands at the rapid growth stage. The draining of mires has also improved
the growing conditions for trees in peatlands, which has added to the in-
crease in the growing stock.

Over half of Finland's forests are owned by private individuals, 35 per
cent by the state and about 13 per cent by private forest companies and
other owners. The average size of a forest holding owned by private indi-
viduals is small, about 24 hectares. About one in every six Finns is a forest
owner (920,000 owners and 440,000 holdings). The forest management as-
sociations provide the forest owners with advisory services on forest man-
agement and felling.

About EUR 200 million is invested every year in forest regeneration,
young stand management and other silvicultural practices. About three
quarters of this is financed by the private, non-industrial owners and the
rest is covered by state subsidies. The raw material value of wood harvested
annually was EUR 1,600-2,500 million in the period 2000-2007, of which
approximately 85 per cent was paid to private forest owners as stumpage
earnings. More than 95 per cent of Finland's forests are certified according
to the national forest certification standard.

Figure 2.26
The total annual increment and drain of stemwood in Finland since the 1920s.
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In 2007 the total use of roundwood (raw, unmanufactured timber) in
Finland was 81.4 million m3. Over 90 per cent (75.4 million m3) of this
was used in the forest industry and 6.0 million m3 was used for energy pro-
duction (Figure 2.27).

Forests (trees and soil) absorb a signicant proportion of the carbon diox-
ide (CO,) emissions. The forest sink varied between 22.4 and 40.7 million
tonnes CO, eq. during 1990-2007, which represents 20-40 per cent of
Finland's total emissions. The proportion has varied considerably due to
fluctuating trends in emissions and forestry activity.

During the past few decades, forest protection and biodiversity in man-
aged forests have received special attention. Numerous protection
programmes and decisions have contributed to a three-fold increase in the
area of protected forests over the last 30 years.

13 per cent of the forest area (forest and poorly productive land) or 2.9
million hectares, is protected or in restricted forestry use. Most of this, 2.5
million hectares, is in northern Finland, where the protected areas account for
22 per cent of the forest area. In the south the protected area is about 0.5 mil-
lion hectares, which is 4 per cent of the forest area. Almost 70 per cent (2.0
million hectares) of the areas that are protected or in restricted forestry use are
completely excluded from felling, i.e. under strict conservation. Their share of
the total forest area is about 9 per cent. In addition, the Forest Act requires
that certain parts of commercially used forests are left untouched or managed
so that specific, biologically valuable habitats, such as surroundings of springs
and certain types of mire habitats, maintain their characteristics.

The National Forest Programme 2015 and national policies on nature and
biodiversity conservation are mutually supportive and coherent. The Forest
Biodiversity Programme for southern Finland 2008-2016 (METSO) targets
both private and state-owned lands. It combines the protection and commer-
cial use of forests. Funding for the programme is EUR 180 million until 2012
(See also Section 4.5).

Chapter 4 describes Finland's National Forest Programme and forest
protection in Finland.

Figure 2.27
Total roundwood consumption 1955-2007
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2.13 Peatlands

Pristine peatlands are carbon accumulating eco-
systems. The gas exchange and the resulting car-
bon balance are sensitive to varying weather con-
ditions. According to measurements the annual
carbon dioxide balance of a particular peatland
can vary year to year from a net release to a net
sink, depending on the weather conditions. Since
the last ice age, Finnish peatlands are estimated to
have accumulated some 5,400 million tonnes of
carbon, forming the largest soil carbon stock in
Finland. Of the original 10 million hectares of
peatland, approximately 5.7 million hectares
have been drained for forestry and about 0.7 mil-
lion hectares for agriculture. Approximately 40 per cent of the original
peatland still remains in a natural or semi-natural state.

The area of undrained peatlands is about 4 million hectares. All pristine
peatlands are methane sources and the treeless "aapa" mires emit methane
at especially high rates. Undrained peatlands sequester carbon dioxide
(CO,) in the long-term, even though they may sometimes be CO, sources,
during exceptionally dry summers. Emissions of nitrous oxide (N,O) from
undrained peatlands are of minor importance.

While undisturbed peatlands are net sinks, most of the peat soils drained
for forestry are sources of CO,. Nevertheless, drained peatlands that are sub-
sequently forested become a sink because of the significant increase in se-
questration into wood biomass, compensating for the soil CO, losses. How-
ever, the tree stand sink function saturates over time and continuous CO,
losses from the soils transform these ecosystems into net sources of CO,.
Methane emissions may stop completely after drainage, while N,O emis-
sions may increase in some peatland types.

Most of the draining of peatlands for agriculture occurred soon after the
Second World War, though some peatlands are still drained for cultivation
today. Some of the drained peatland used for agriculture have since been
abandoned. The area of drained peatlands in cultivation is estimated to be
about 0.2-0.3 million hectares. Both abandoned and cultivated peatlands
are considerable sources of N,O and CO,. These emissions may still be
large 20-30 years after abandonment. A significant share of the emissions
occurs in the winter.

Almost 13 per cent of Finland's mires, amounting to 1.13 million hect-
ares, are protected. They consist mainly of areas under the national mire
protection programme, in national parks and nature reserves and in old-
growth forest conservation programme and wilderness areas.

Peat is a domestic fuel of national importance, and in view of its em-
ployment impact it also has a regional policy significance. The area used for
the harvesting of energy and environmental peat is about 0.08 million hect-
ares. In 2007 the emissions from peat extraction areas were a source of 1.4
Tg CO, eq. The emissions consist mostly of CO, emissions.
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Figure 2.28
Distribution of peatlands (peatlands on green areas)

Source: National Land Survey of Finland
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Greenhouse gas inventory information,
including the national system and
the national registry

This chapter describes Finnish greenhouse gas emissions and

their development in 1990-2007 by sector. Thereafter there is

an outline of how the national greenhouse gas inventory is
compiled and how the high quality of the inventory is guaranteed.
Finally, national registries and their functioning are explained.
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3 Greenhouse gas inventory
information, including
the national system and
the national registry

3.1 Greenhouse gas emissions

Finland's greenhouse gas emissions in 2007 totalled 78.3 million tonnes CO,
equivalent (CO, eq., Table 3.1). The emissions were some 10 per cent (7.3
million tonnes) higher than in 1990 (71.0 million tonnes CO, eq.), which is
the level to which Finland should reduce its emissions during 2008-2012,
the first commitment period under the Kyoto Protocol. The emissions in
2007 were 2 per cent lower than those in 2006. The emission trends by sec-
tor are given in Figure 3.1 and described in detail in Section 3.2.

The energy sector is by far the largest producer of greenhouse gas emis-
sions. The energy sector includes emissions from all use of fuels to generate
energy including fuel use in transport, and the fugitive emissions related to the
production, distribution and consumption of fuels. In 2007 the energy sector
accounted for 81 per cent of Finland's total greenhouse gas emissions (Figure
3.2). The second-largest source of emissions was industrial processes, with an
emission share of some 9 per cent. Emissions from industrial processes refer to
emissions that result from the use of raw materials during industrial processes.
The emissions of the agricultural sector amounted to some 7 per cent and the
waste management sector to 3 per cent of the total emissions.

The most significant greenhouse gas of Finland's inventory is carbon di-
oxide (CO,). Its share of the total emissions ranged between 80 and 85 per
cent in 1990-2007. CO, emissions have increased by some 17 per cent
compared with the year 1990. Nitrous oxide (N,O) accounted for over 8
per cent of the total emissions in 2007, down by some 13 per cent from

Figure 3.1
Finland's greenhouse gas emissions, 1990-2007, excluding the LULUCF sector
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Figure 3.2
Greenhouse gas emissions by source, 2007, excluding the LULUCF sector
(total emissions 78.3 million tonnes CO, eq.)
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1990. Methane (CH,) emissions made up close to 6 per cent of the total
emissions, having decreased by almost 30 per cent from the 1990 level.
F-gases (HFCs, PFCs and SF6) accounted for roughly 1 per cent of all
greenhouse gas emissions, but their share has been growing continuously.
F-gas emission volumes are nearly tenfold higher than in 1990.

In Finland the land use, land-use change and forestry sector (the LULUCF
sector) is a net sink, that is, the volume of greenhouse gas emissions it removes
from the atmosphere is higher than that it emits. This sector is not included in
the total national emissions but is reported separately (Table 3.1, Figure 3.3).
In 2007 the net sinks amounted to 25.3 million tonnes CO, eq.

The energy sector produced 93 per cent of all carbon dioxide emissions
in 2007. The majority of the CO, emissions were from energy production
based on the combustion of fossil fuels and peat. Peat is not a fossil fuel as
such, but lifecycle studies indicate that the climate effects of peat combus-
tion are comparable with those of fossil fuels. The CO, emissions from
wood combustion are not included in the CO, emissions resulting from
combustion but are reported separately. Carbon dioxide emissions as a re-
sult of combustion in energy production totalled some 62 million tonnes in
2007. The production and use of energy also generate some methane and

Table 3.1
Greenhouse gas emissions (+) and removals (=) by sector, 1990, 1995 and 1997-2007
(million tonnes CO, eq.)

Sector 1990 1995 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Energy 546 563 603 572 566 546 599 625 700 659 543 656
Industrial processes' 49 45 50 49 49 49 49 49 52 54 53 53
F-gases’ 01 01 02 03 04 06 07 05 07 07 09 08

Use of solvents
and other products 02 01 01 01 01 01 01 01T 01 01 01 041

Agriculture 71 63 62 61 59 60 59 58 57 56 56 56
Waste 40 39 38 36 35 33 32 30 28 27 25 25
Total 709 712 757 721 715 695 747 768 845 80.5 68.7 79.9

Land use, land-use
change and forestry® —17.8 —16.6 —19.7 —16.6 —18.5 —18.4 —21.5 —22.5 —22.5 —23.3 -28.3 —32.2

2007

63.6
5.7
0.9

0.1
55
24

-25.3

1 Excluding F-gases
2 F-gases refer to fluorinated greenhouse gases (HFC compounds, PFC compounds and SF6)

3 A negative figure denotes a net sink, which means that in this sector more greenhouse gases are absorbed
from the atmosphere than are released into it.
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Figure 3.3

Finland's greenhouse gas emissions, 1990-2007, excluding the LULUCF sector (blue bars)
and including the LULUCF sector (orange line). The green bar shows the net removals in
the LULUCF sector.
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nitrous oxide emissions. The majority of the methane emissions originated
from waste management and agriculture. The majority of the nitrous oxide
emissions originated from agriculture. F-gases originate exclusively from in-
dustrial processes.

3.1.1 Emission trends 1990-2007

Finland's annual greenhouse gas emissions have varied considerably due to
changes in electricity imports and production of fossil fuel based condens-
ing power. In addition, the emissions are influenced each year by the eco-
nomic situation in the country's energy intensive industries, the weather
conditions and the volumes of energy produced with renewable energy
sources (see trends by sector in Figure 3.4).

The trend in CO, emissions relative to Finland's gross domestic product
(GDP) has been downward (Figure 3.5), although the annual variations
have been large. In the early years of the 1990s the CO,/GDP ratio rose al-
most 20 per cent above the 1990 base year level. This was largely due to

Figure 3.4
Greenhouse gas emissions by sector, 1990-2007, excluding the LULUCF sector
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Figure 3.5
CO, emissions relative to GDP, 1990-2007, excluding the LULUCF sector
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the economic recession, which led to a steeper fall in the GDP than in
emissions. In 2007 the CO,/GDP ratio was more than 20 per cent below
the 1990 level, indicating that the greenhouse gas intensity of the economy
has decreased.

More detailed information on emission trends by sector and gas can be
found in the CRF Reporter Summary tables on emission trends included in
Annex 1 of this communication.

3.2 Greenhouse gas emissions by sector

3.2.1 Energy

Similarly to other industrialised countries, Finland's biggest source of
greenhouse gas emissions is the energy sector. The cold climate, long dis-
tances and energy-intensive industries are apparent in the high emissions
volumes of the energy sector. In 2007 its share of the total greenhouse gas
emissions was 81 per cent (63 million tonnes CO, eq.). Energy sector emis-
sions can be divided into emissions resulting from fossil fuel combustion
and fugitive emissions from fuels. The majority of the sector's emissions re-
sult from fuel combustion. Fugitive emissions make up only 0.3 per cent of
the total emissions of the sector.

The energy sector emissions show strong annual variation in accordance
with the amount of energy used and the proportion of imported electricity.
This variation has been the principal feature of the overall trend in emis-
sions over the period since 1990. The emissions of the energy sector are
strongly affected by the availability of hydro power in the Nordic electric-
ity market. If the annual precipitation in the Nordic countries is lower than
usual, hydro power becomes scarce and Finland's net imports of electricity
decrease. During such years Finland has generated additional electricity us-
ing coal and peat in condensing power production for its own needs and
also to be sold on the Nordic electricity market. This can be seen directly in
the emissions of the energy sector (Figure 3.6).

In 2007 the energy sector emissions were three per cent lower than in
2006, but were up by 17 per cent on the 1990 level. CO, emissions in the
energy sector decreased slightly more than the total use of energy. The to-
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Figure 3.6
Greenhouse gas emissions in the energy sector, 1990-2007
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tal use of primary energy in 2007 was 1.47 million terajoules (TJ), which is
nearly 2 per cent down from 2006. This reduction was due to a drop in
Finland's condensing power generation as a result of the increase in domes-
tically produced hydro power and electricity imports as well as warmer
weather, which reduced the need for heating (Figure 3.7).

Of all fuels, the biggest decrease (12 per cent) was recorded in the con-
sumption of coal (hard coal, coke and blast furnace gas). Among fossil fu-
els, the consumption of natural gas and oil decreased as well. By contrast,
the consumption of peat increased by 9 per cent and reached its highest
ever annual level.

Production of hydro power was up by nearly a quarter from the year be-
fore, as ample precipitation made it readily available. With a similar situa-
tion prevailing in Norway and Sweden, imports of electricity from these
countries were up as well. In addition, the new power transmission line
opened between Estonia and Finland at the end of 2006 facilitated imports
of electricity from Estonia. Net imports of electricity increased by 10 per
cent compared with 2006. A proportion of Finland's condensing power

Figure 3.7
Total energy use (PJ), total national greenhouse gas emissions and energy sector
greenhouse gas emissions (million tonnes CO, eq.) 1990-2007
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production was replaced with electricity imports and domestic hydro
power, thus reducing the consumption of coal and other fuels in power
production (Figure 3.8).

Renewable energy accounted for about 25 per cent of the total energy
use in 2007. Among renewable energy sources, the consumption of wood
fuels decreased by some 4 per cent compared to the previous year, but the
consumption of hydro and wind power increased significantly (Figure 3.9).

Energy production, i.e. the production of electricity and district heat by
main-activity producers, generates roughly half of the energy sector emis-
sions and some 40 per cent of all greenhouse gas emissions. In 2007 the
emissions from combustion of fossil fuels and peat in electricity and district
heat production amounted to 30.8 million tonnes CO, eq. Other signifi-
cant emission sources in the energy sector are transport fuels and energy
production by industry primarily for its own needs.

Figure 3.8
Total energy use by energy source (PJ) and energy sector CO, emissions
(million tonnes CO, eq.) 1990-2007
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Figure 3.9
Use of renewable energy sources, 1970-2007
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The forest industry is an example of the industries that produce a signif-
icant share of the energy they require. Greenhouse gas emissions from this
type of energy production accounted for roughly 18 per cent (11.4 million
tonnes CO, eq.) of energy sector emissions and some 15 per cent of all
greenhouse gas emissions in 2007. Emissions from the fuels used by differ-
ent industries have fallen by 15 per cent compared with the 1990 emis-
sions. This is a result of the increased use of biofuels by the forest industry,
in particular.

Emissions attributable to energy use by households and the service sec-
tor accounted to approximately 7 per cent of Finland's total emissions.
These emissions are down significantly from 1990. The service sector's
emissions have decreased by as much as 44 per cent and those of house-
holds by 28 per cent. This is a result of the changeover from oil heating to
district or electric heating (in which case the emissions are allocated to en-
ergy production plants).

3.2.2 Transport

Greenhouse gas emissions generated by transport amounted to 14.7 million
tonnes CO, eq. in 2007. Transport emissions made up 19 per cent of all
greenhouse gas emissions and 22 per cent of the emissions of
the energy sector. Road transport accounted for 88 per cent of
the total domestic transport emissions. Cars make up the big-
gest share of road transport (Figure 3.10).

During the period 1990-2007, transport emissions increased
by 15 per cent due to the growth in traffic volume (Figure 3.11).
This increase was slower than in many other industrialised coun-
tries. The recession in the early 1990s also resulted in lower CO,
emissions from transport and kept the growth in transport emis-
sions in check during the 1990s as a whole.

However, Finland's per capita CO, emissions from trans-
port are the second highest among the EU/EEA countries, after Norway,
owing primarily to long distances, transport-intensive industries and travel
to and from free-time residences.

Car use has been growing steadily as a proportion of all passenger traffic
and already accounts for some 80 per cent of the total. The energy effi-

Figure 3.10
Road transport greenhouse gas emissions by vehicle type, 1990-2007
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Figure 3.11
Traffic volume (vehicle-kilometres, all vehicles) and GDP, 1990-2006
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ciency of new registered cars began to improve in the 1990s, and over the
period 1990-2006 vehicle-specific CO, emissions of new registered pas-
senger cars fell by 7.7 per cent. The downward trend levelled off after the
year 2000 and may even have weakened slightly (Figure 3.12).

In recent years consumers have been increasingly opting for large diesel
cars. As a result, the energy efficiency of the entire new vehicle stock has
not improved (Figure 3.13). A vehicle tax amendment which entered into
force in the beginning of 2008 is expected to guide consumers towards

Figure 3.12
Relative development of CO, emissions from cars
(CO,/km=carbon dioxide emissions per vehicle-kilometre), 1990-2007
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CO, emissions (g/km) of new registered cars (petrol and diesel)
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choosing more energy-efficient vehicles. The market share of public trans-
port in proportion to the total volume of passenger transport has decreased
steadily since 1990, being 15 per cent in 2007.

3.2.3 Industrial processes

Greenhouse gas emissions generated in in-
dustrial processes amounted to roughly 6.7
million tonnes CO, eq. in 2007. They made
up roughly 9 per cent of Finland's total emis-
sions. The most significant emission sources
were the CO, emissions generated in iron
and steel production (3 per cent of Finland's
total emissions in 2007), the nitrous oxide
(N,O) emissions generated in the production
of nitric acid (2 per cent) and the CO, emis-
sions generated in the production of cement
(1 per cent). CO, emissions were also gener-
ated in the production of lime and hydrogen as well as in the use of lime-
stone and soda. In 2007 the CO, emissions accounted for 63 per cent of
the emissions from industrial processes, the N,O emissions from nitric acid
production accounted for 22 per cent, and the methane (CH,) emissions
generated during the manufacturing process of coke, less than 0.5 per cent.

Fluorinated greenhouse gases, or F-gases, form a category of their own
under industrial processes. They are used e.g. in refrigeration, air condi-
tioning devices and as aerosols, and accounted for over 1 per cent of total
national greenhouse gas emissions and 14 per cent of the greenhouse gas
emissions of industrial processes in 2007.

Emissions from the production of electricity consumed by Finnish in-
dustry and from the electricity and heat produced by industries themselves,
as well as from the use of off-road machinery and industrial transport are
reported under the energy sector. Emissions related to industrial waste
management are reported under the waste sector (Figure 3.14).

Figure 3.14
Reporting of industrial greenhouse, gas emissions in different sectors
(CRF = Common Reporting Format )
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1 The Common Reporting Format is a standardised format for reporting estimates of greenhou-
se gas emissions and removals. Sources and sinks of greenhouse gases are categorised accor-
ding to the format. The source/sink categories are grouped into the sectors: energy (CRF 1),
industrial processes (CRF 2), solvent and product use (CRF 3), agriculture (CRF 4), land use,
land use change and forestry (LULUCF, CRF 5), and waste (CRF 6).
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The emissions of industrial processes are mostly affected by changes in
production output, as they depend on the use of raw materials and produc-
tion volumes (Figure 3.15). Emissions caused by industrial processes did
not vary much during the 1990s. In the period from 1990 to 2005, the big-
gest change occurred in F-gas emissions, which increased ninefold. 1995 is
the Kyoto Protocol base year for these gases (Figure 3.16). F-gases have
been used to replace ozone depleting compounds in many refrigeration and
cooling devices and applications, which is the main reason for the increase
in F-gases.

Total CO, emissions from industrial processes decreased markedly in
the early 1990s when a number of factories shut down their operations due
to the recession, but emissions have been increasing since 1996. In 2007
they were 31 per cent above the 1990 level. N,O emissions have been
fairly steady, and have declined in recent years; in 2007 they were 11 per
cent lower than in 1990. Methane emissions have grown continuously. In
2007 they were 78 per cent above the 1990 level, but their share of the
sector's total emissions is still less than one per cent.

Figure 3.15
Greenhouse gas emissions from industrial processes, 1990-2007
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3.2.4 Use of solvents and other products

This sector accounts for only a small proportion of the total emissions,
amounting to only 0.1 per cent in 2007. These emissions are from the use
of N,O in industrial and medical applications and from indirect CO, emis-
sions, which result from NMVOC (non-methane volatile organic com-
pounds) emissions. NMVOC emissions are generated in the production
and use of paints, in pharmaceutical, plastic, leather and textile manufac-
turing, in printing, timber preservation, use of pesticides, manufacturing of
fibreglass, household solvent use and the extraction of fats and oils.

Total N,O emissions in this sector have not varied much during
1990-2007. Indirect CO, emissions have decreased, as NMVOC emissions
are decreasing.

3.2.5 Agriculture

Emissions from the agriculture sector were some 5.5 million tonnes CO, eq.
in 2007. Agricultural emissions include methane (CH,) emissions from en-
teric fermentation of domestic livestock, manure management and crop resi-
due burning, as well as nitrous oxide (N,O) emissions from manure manage-
ment, cultivation of organic soils and crop residue burning. The agricultural
sector accounted for approximately 7 per cent of Finland's total greenhouse
gas emissions in 2007. Of the total agricultural emissions, methane emissions
from enteric fermentation accounted for 28 per cent and from manure man-
agement 5 per cent, while nitrous oxide emissions from manure manage-
ment accounted for 9 per cent and from soils 58 per cent.

In accordance with the UNFCCC, some of the greenhouse gas emis-
sions from agriculture are reported under sectors other than agriculture
(Figure 3.17). CO, emissions released from agricultural soils are reported
in the land use, land-use change and forestry sector (LULUCF), while
emissions from agricultural machinery and other energy use related to agri-
culture are reported in the energy sector. Greenhouse gas emissions from
energy use in agriculture were 1.3 million tonnes CO, eq. and agricultural
emissions reported in the LULUCEF sector 7.4 million tonnes CO, eq. in
2007. The total of all these emissions from agriculture (i.e. including the
energy and LULUCEF sectors) was approximately 14.2 million tonnes CO,
eq. in 2007 (18 per cent of Finland's total emissions).

Figure 3.17
Reporting of emissions generated by agriculture, in accordance with UNFCCC categories
CRF 4 CRF 5 CRF 1
Agriculture LULUCF Energy
CRF 4.A CRF 4.B CRF 4.D CRF 5.B CRF 5.C CRF 5(111) CRF 1.A 4c
Enteric Manure Agricultural Cropland Grassland Land converted to Fuel consumption
fermentation management soils €0, (€0 cropland or grassland in agriculture
CHy CHg, N,O N,0 N,0 €0y, CHg, N»O
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Most of the CH, emissions from enteric fermentation are generated by
cattle, but emissions generated by horses, pigs, sheep, goats, fur animals
and reindeer are reported as well.

Most of the N,O emissions from the agricultural sector are direct and
indirect N,O emissions from agricultural soils.

Emissions in the agriculture sector decreased by 22 per cent during
1990-2007. This was mainly due to structural changes in agriculture, which
have resulted in an increase in farm size and a decrease in the numbers of do-
mestic livestock. For example, the number of cattle was more than 30 per
cent less in 2007 than in 1990. The decrease in number of livestock is visible
in the lower CH, emissions from enteric fermentation and N,O emissions
from manure management (Figure 3.18). The emissions have not decreased
in proportion to the drop in the number of livestock, however, because milk
and meat output and emissions per animal have increased.

Although livestock numbers have decreased, methane emissions from ma-
nure management have increased slightly. This is due to the proliferation of
manure management as slurry. CH, emissions from slurry are tenfold when
compared with farm yard manure. However, the situation is the opposite for
the N,O emissions from manure management, that is, the emissions are signif-
icantly lower when manure is stored as slurry. As a result, the proliferation of
the slurry systems has decreased emissions from manure management.

The decrease in emissions from the agriculture sector as a whole is also
attributable to a significant degree to the drop in N,O emissions from agri-
cultural soils by a quarter compared with the 1990 level. The decrease in
soil N,O emissions has been caused by e.g. reduced use of nitrogen fertiliz-
ers and a decrease in the area of organic soils.

Figure 3.18
Greenhouse gas emissions from agriculture, 1990-2007
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3.2.6 Land use, land-use change and forestry

Finland reports both greenhouse gas emissions and removals in the land
use, land-use change and forestry (LULUCF) sector. Removals refer to the
absorption of CO2 from the atmosphere by carbon sinks, such as plant bio-
mass or soil.
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Changes in carbon stocks in six land use categories covering
the whole of Finland are reported in this sector. In accordance
with the IPCC guidelines, each land-use category reports the
change in different carbon pools, which include the above- and
below-ground biomass, dead wood, litter and soil. In addition,
emissions originating from many other sources are reported in
this sector, such as CO, emissions from liming as well as emis-
sions from the burning of biomass (forest fires) and nitrogen
fertilization of forest land. Emissions and removals are not re-
ported for unmanaged wetlands.

Finland's largest carbon sinks are the forests. The most sig-
nificant sink on forest land is the living biomass (-33 million
tonnes CO, in 2007), and other contributors are the dead or-
ganic matter pool (3.3 million tonnes CO,) and mineral forest
soils (3.6 million tonnes CO,). By contrast, organic forest soils
are a fairly large source of emissions (6.7 million tonnes CO, in
2007). Other emission sources in the forest land category are
nitrogen fertilisation (0.017 million tonnes CO, eq.) and bio-
mass burning (0.006 million tonnes CO, eq.). Forest growth
has increased steadily since 1990 owing to factors such as the large proportion
of young forest at a strong growth phase, silvicultural measures and previous
drainage. Felling volumes have varied according to the market situation and
demand. In 2007 loggings were exceptionally large at 58 million m®. In Fin-
land, all forests are classified as managed forests. Consequently nature reserves
are also included in the reporting.

Even though the LULUCEF sector has clearly been a net carbon sink, the
sector does also produce significant emissions. The largest emissions come
from the soils of drained peatlands in forests and agricultural areas. Signifi-
cant emissions have also been reported in grasslands. In addition, minor
emissions are generated in peat production areas, from forest fires, from ni-
trogen fertilization of forests and from the liming of croplands.

The trend in emissions and removals from the different land-use catego-
ries reported in the LULUCEF sector is presented in Figure 3.19.

Figure 3.19
Greenhouse gas emissions (positive values) and removals (negative values)
in the LULUCF sector, 1990-2007
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Harvested wood products

Finland reported harvested wood products
in its greenhouse gas inventory for the first
time in the inventory submission 2008. Har-
vested wood products are divided in solid
wood products (sawnwood, wood-based
panels and round timber in long-term use,
e.g. poles) and paper products (paper and
paperboard). Changes in roundwood stocks or harvested wood products at
landfill sites are not included in the calculation. The calculation does not in-
clude furniture or wooden packaging either, but fittings are included. Har-
vested wood products as a whole have served as a carbon sink, apart from
1991 when they were a minor carbon source (Figure 3.20).

Figure 3.20
CO, balance of harvested wood products (emissions positive and removals negatives),
1990-2007
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3.2.7 Reporting under Article 3, paragraphs 3 and 4,
of the Kyoto Protocol

Emissions and removals in the LULUCF sector are included in their totality
in the reporting under the UNFCCC. Only a subset of these emissions and
removals is included in the reporting and accounting under the Kyoto Proto-
col. Removals and emissions resulting from forestry activities (afforestation,
reforestation, deforestation) are addressed in Article 3.3 of the Kyoto Proto-
col. Reporting under this article is mandatory during the first Kyoto Protocol
commitment period, 2008-2010. Article 3.4 includes the following activi-
ties: forest management, cropland management, grazing land management
and revegetation. Reporting under this article is voluntary during the first
commitment period. Parties may elect any of the Article 3.4 activities, but
after this the reporting becomes mandatory. Finland has elected forest man-
agement under Article 3.4 and will start reporting in 2010.

3.2.8 Waste

Methane (CH,) emissions from landfills and CH, and N,O emissions from
composting and waste water treatment are reported under the waste sector
(Figure 3.21). Greenhouse gas emissions from the combustion of waste are
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Figure 3.21
Reporting of waste sector emissions in the greenhouse gas inventory
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Waste Energy
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Solid waste Wastewater Composting Waste incineration Road transport (Waste
disposal handling collection and transportation)
CHy CHg, N,O CHg, N»O C0,, CHy, Ny0 €0y, CHy, N»0

reported fully in the energy sector, as the energy content of waste is mostly
utilised through combustion. Waste sector emissions amounted to 2.4 mil-
lion tonnes CO, eq. in 2007, which is some 3 per cent of Finland's total
emissions. Landfill emissions accounted for some 85 per cent of all waste
sector emissions. Landfill emissions cover the emis-
sions from municipal waste, industrial waste and
construction and demolition, as well emissions
from municipal and industrial sludge. Emissions
from waste water treatment made up some 10 per
cent and composting some 6 per cent of waste sec-
tor emissions in 2007.

Waste sector emissions have decreased more
than 40 per cent compared with 1990 (Figure
3.22). A new Waste Act entered into force in 1994,
which has led to a reduction in methane emissions
from landfill sites. The Waste Act has cut back the volume of waste deposited
at landfills by promoting recycling and reuse, as well as energy use of waste
materials. The recovery of landfill gases has also increased significantly since
1990. Currently nearly one third of the methane generated at landfills is re-
covered. The economic recession of the early 1990s also reduced consumption
and waste volumes during that period.

Figure 3.22
Waste sector greenhouse gas emissions, 1990-2007
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The implementation of the EU Landfill Directive is expected
to reduce landfill CH, emissions even further. According to the
directive the deposition of biodegradable waste at landfills must
be restricted significantly. It requires that in 2006 a maximum of
75 per cent, in 2009 50 per cent and in 2016 35 per cent of the
biodegradable municipal waste is deposited at landfills (calculated
on the basis of the volume of biodegradable municipal waste gen-
erated in 1994). In addition, the directive includes tighter regula-
tions on the pre-treatment of waste to be deposited at landfills and
the recovery of landfill gas. Emissions from wastewater treatment
have also been successfully reduced by some 20 per cent com-
pared with the situation in 1990. The reduction in emissions has
been affected by e.g. increasingly efficient treatment of waste-
water (also in sparsely populated areas) as well as a lower nitrogen
burden released from industrial wastewaters into bodies of water.
Emissions from composting doubled in the period 1990-2007.
The reason for this is the increased composting especially in semi-urban areas,
due to separate collection of organic waste.

3.3 Greenhouse gas inventory system,
under Article 5, paragraph 1,
of the Kyoto Protocol

3.3.1 Institutional arrangements

Statistics Finland is the national entity with the overall responsibility for
compiling and finalising inventory reports and submitting them to the
UNFCCC Secretariat and the European Commission. Statistics Finland ap-
proves the inventory submissions to the European Community, the
UNFCCC and the Kyoto Protocol independently.

The contact person at Statistics Finland is:

Dr Riitta Pipatti, Head of Greenhouse Gas Inventory Unit,
POB 6 A, FIN-00022 Statistics Finland

Tel: + 358-9-1734 3543

Fax: + 358-9-1734 3429

Email: riitta.pipatti@stat.fi

As the national entity Statistics Finland also bears the responsibility for the
general administration and quality management of the inventory and of
communication with the UNFCCC, coordinates participation in the inven-
tory review, and publishes and archives the inventory results. In addition,
Statistics Finland calculates the estimates for the energy and industrial pro-
cesses (except for the so-called F-gases: HFCs, PFCs and SF6) sectors.

The legal basis of Finland's national system under the Kyoto Protocol is
defined by the Resolution of the Finnish Government of 30 January 2003
on the organisation of climate policy activities of Government authorities.
The legal framework of the national system is further defined by the agree-
ment between the Ministry of the Environment and Statistics Finland on
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operating the national system for estimating greenhouse gas emissions un-
der the Kyoto Protocol and on the reporting requirements under the cli-
mate convention, and by the regulations concerning Statistics Finland (the
Statistics Finland Act (48/1992) and the Statistics Act (280/2004)).

As a Member State of the European Union Finland participates in the
compilation of the Community's greenhouse gas inventory and also has ob-
ligations to report to the European Commission (see Box 3.1).

Box 3.1
EC monitoring mechanism for greenhouse gas emissions and
for implementing the Kyoto Protocol

Decision 280/2004/EC of the European Parliament and of the Council of 11 February
2004 contains provisions concerning a mechanism for monitoring greenhouse gas
emissions and for implementing the Kyoto Protocol. The reporting requirements for
the Member States are elaborated in Commission Decision 2005/166/EC, which lays
down the rules for its implementation.

The monitoring mechanism is an instrument for accurate and regular assessment
of the progress being made throughout the EU towards the Community's commit-
ments under the UNFCCC and Kyoto Protocol. It includes provisions concerning the
monitoring and reporting on the anthropogenic greenhouse gas emissions, imple-
mented, adopted and planned policies and measures, and on the projections based
on these.

The inventory of the EC is compiled on the basis of the national inventories of the
Member States, and represents an aggregated total of the national emissions. Accor-
ding to the Decision 280/2004/EC Member States are required to submit their na-
tional inventories annually to the European Commission, DG Environment (DG ENV).
The DG ENV bears the main responsibility for preparing the EC inventory.

The quality of EC greenhouse gas inventory depends on the quality and the quali-
ty assurance and quality control procedures of the Member States' inventories and
on the quality of the compilation process of the EC inventory.

Various specialist organisations acting as parties to the inventory system
are responsible for the inventory data of the different reporting sectors
(Figure 3.23).

The roles and responsibilities of the organisations participating in the
preparation of the inventory are defined in agreements between Statistics
Finland and the Finnish Environment Institute (SYKE), MTT Agrifood Re-
search Finland, the Finnish Forest Research Institute (METLA), VTT
Technical Research Centre of Finland and Finavia (formerly the Civil Avia-
tion Administration). The resources for inventory preparation for the first
three of these organisations are channelled via the relevant ministries' per-
formance guidance arrangements (Ministry of the Environment, Ministry
of Agriculture and Forestry). The contributions by VTT Technical Re-
search Centre of Finland and Finavia are based on annual contracts with
Statistics Finland. The continuance of these contributions is ensured with
long-term framework agreements. In addition, all ministries participating in
the preparation of the climate policy ensure that their data is available for
use in the emission inventories.

The Finnish Environment Institute prepares the estimates of the F-gas
and NMVOC emissions (excluding combustion sources) and for the waste
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Figure 3.23
National system for the greenhouse gas inventory in Finland
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sector. MTT Agrifood Research Finland estimates the agricultural emis-
sions, including the CO, emissions reported in the LULUCEF sector, while
the Finnish Forest Research Institute has the overall responsibility for esti-
mates in the LULUCEF sector. VTT Technical Research Centre of Finland
and Finavia provide transportation emissions data.

The agreements between Statistics Finland and the participating organisa-
tions confirm the division of responsibilities defined in the so-called report-
ing protocols. The protocols specify the procedures and tasks for the annual
inventory process coordinated by Statistics Finland. The reporting sectors for
which Statistics Finland is responsible are also defined in the protocols. They
are annexed to the description of the national greenhouse gas inventory sys-
tem in Finland, available on the Internet (see end of chapter).

All the participating organisations are represented in the inventory work-
ing group set up to support the process of producing annual inventories and
the fulfilment of reporting requirements. The working group advances col-
laboration and communication between the inventory unit and the experts
in charge of the different reporting sectors and ensures the implementation
of the quality assurance/quality control (QA/QC) process of the inventory.

Statistics Finland has also set up an advisory board to which representa-
tives from the participating organisations, the responsible ministries and
the Energy Market Authority are invited. The advisory board functions as a
higher level forum for collaboration and communication with the parties
involved in the national greenhouse gas inventory system and decides on
changes to the division of responsibilities. In addition, the advisory board
coordinates longer term research programmes related to the development
of the inventory and reporting, as well as international cooperation includ-
ing participation in inventory reviews.
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Both the inventory working group and the advisory board are appointed
for a period of three years at a time.

In accordance with the Government Resolution referred to above, the
ministries produce the data needed for international reporting on the con-
tent, enforcement and effects of the climate and energy strategy. Statistics
Finland assists in the technical preparation of the policy reporting and in
the technical compilation of the National Communications under the
UNFCCC and the Kyoto Protocol. Separate agreements have been made
on the division of responsibilities and cooperation between Statistics Fin-
land and the relevant ministries.

The Energy Market Authority is the national emissions trading authority
in Finland. Statistics Finland and the Energy Market Authority signed an
agreement in 2006 on collaboration between the national inventory system
and the national registry, including the division of reporting responsibilities.

3.3.2 Inventory process

The UNFCCC, the Kyoto Protocol and the EU greenhouse gas monitoring
mechanism require Finland to submit annually a National Inventory Report
(NIR) and Common Reporting Format (CRF) tables. The annual submis-
sion contains emission estimates for the year prior to the previous year.

The participating organisations produce their emission estimates in ac-
cordance with the pre-agreed responsibilities. Statistics Finland compiles
national reports from this data and submits these reports to the UNFCCC
Secretariat and to the European Commission.

The preparation of the annual inventory follows a predefined reporting
schedule. Under the EU monitoring mechanism the annual inventory must
be submitted to the Commission by 15 January. The member states may
then complement and update their submissions during the period to 15
March. The official greenhouse gas inventory is then submitted to the
UNFCCC Secretariat by 15 April.

The annual inventory process set out in Figure 3.24 illustrates at a gen-
eral level how the inventory is produced within the national system. The
quality of the output is ensured by inventory experts during compilation
and reporting, which consists of four main stages: planning, preparation,
evaluation and improvement. The quality control and quality assurance el-
ements are integrated into the inventory production system, which means
that each stage of the inventory process includes relevant procedures for
quality management.

The methodologies, activity data collection and choice of emission fac-
tors are consistent with the guidance in the Revised 1996 IPCC Guidelines
and the IPCC Good Practice Guidance reports.

Advanced and country-specific approaches (Tier 2 and Tier 3 methods)
are used wherever possible, as these are designed to produce more accurate
emission estimates than the basic methods. Detailed activity data is used
for most categories, and emission factors and other parameters are based on
national research and other data. For large point sources in the energy and
industrial processes sectors, the estimates are based on plant and pro-
cess-specific data. The Compliance Monitoring Data System VAHTI, used
by the Regional Environment Centres for processing and monitoring envi-
ronmental permits, is the central data source for plant and process-specific
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Figure 3.24
Annual inventory process
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data. Detailed descriptions of the methodologies used can be found in the
sector-specific chapters of the National Inventory Report.

Statistics Finland conducts a Tier 2 key category analysis annually, prior
to the submission of inventory information to the EC. The Tier 2 method-
ology makes use of category-specific uncertainty analyses. The analysis cov-
ers all sources and sinks of the inventory and consisted of 127 categories at
the time of writing.

The key category analysis functions as a screening exercise. The end result
is a short list (20+) of important categories that are subjected to further, more
detailed analysis. The goal of the detailed analysis is to pinpoint the factors
that cause most of the uncertainty within each category. In the inventory the
source and sink categories have been grouped into the following sectors: en-
ergy; industrial processes; solvent and other product use; agriculture; land use,
land-use change and forestry (LULUCEF); and waste. A key source category is
prioritised within the national inventory system, and the estimate of this will
have a significant influence on the total inventory of direct greenhouse gases in
terms of the absolute level of emissions or the trend in emissions or both. The
detailed analysis also gives rise to recommendations for the sector experts on
how to improve the inventory.

The results of the key category analysis are included annually in the na-
tional inventory report and the common reporting tables. This information
is archived following Statistics Finland's archival practices.
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Recalculations are made for the purpose of implementing methodologi-
cal improvements in the inventory, including changes in activity data col-
lection and emission factors, or for including new source or sink categories
in the inventory or for correcting for identified errors, omissions, overlaps
or inconsistencies in the time series.

Greenhouse gas inventory recalculations are based on the annual evalua-
tion of the inventory preparation and improvement needs, including input
from the QA/QC activities. The driving forces in applying recalculations
are the implementation of the guidance given in the IPCC Good Practice
Guidance reports (IPCC 2000; IPCC 2003) and the recommendations in
the UNFCCC inventory reviews.

Statistics Finland coordinates the development of the inventory. Each
organisation participating in the inventory preparation bears the primary
responsibility for the development of its own sector. The advisory board
discusses and promotes horizontal development projects and resources
needed for development.

Inventory development needs and projects that require additional re-
sources are identified at bilateral quality meetings between the inventory
unit and the participating organisations. Statistics Finland keeps a record of
the development needs and planned or proposed improvement measures
and uses this information to compile an annual inventory improvement
plan. Methodological changes are discussed and evaluated by the advisory
board before being implemented. Any changes made are documented in
the CRF Reporter and the National Inventory Report in accordance with
the IPCC Good Practice Guidance reports and the UNFCCC Guidelines.
Changes in methodologies are implemented for the whole time series.

Finland has undertaken several research programmes and projects to im-
prove the quality of the country-specific emission factors and other param-
eters as well as methods used in the greenhouse gas inventory (see Chapter
8). The results have been disseminated through e.g. articles in scientific
journals and presentations at various national workshops and seminars.
Some of the research results have also been used by the IPCC, for instance
in the 2006 IPCC Guidelines for National Greenhouse Gas Inventories and
the IPCC Emission Factor Database.

3.3.3 Quality management

In the context of greenhouse gas inventories, high quality means that the
structure of the national system (i.e. all institutional, legal and procedural
arrangements) for estimating greenhouse gas emissions and removals and
the content of the inventory submissions (i.e. outputs, products) comply
with the requirements and principles.

The quality requirements set for the annual inventories — transparency,
consistency, comparability, completeness, accuracy and timeliness — are ful-
filled by implementing the QA/QC procedures consistently (Figure 3.25).

Statistics Finland steers and facilitates the QA/QC process. Experts on
each inventory sector implement and document the QA/QC procedures.

The setting of quality objectives is based on the inventory principles.
Quality objectives are specified statements about the quality level that is
aimed at in the inventory preparation with regard to the inventory princi-
ples. The objectives aim to be appropriate and realistic while taking into
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Figure 3.25
QA/QC process concerning preparation of the national greenhouse gas inventory
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account the available resources and other conditions in the operating envi-
ronment. Where possible, quality objectives should be measurable. The
quality objectives regarding all calculation sectors for Finland's greenhouse
gas inventory are presented in Table 3.2.

The quality objectives and the planned general quality control and qual-
ity assurance procedures regarding all sectors are set in the QA/QC plan.
This is a checklist that specifies the actions, schedules and responsibilities
in order to attain the quality objectives and to provide confidence in the
Finnish national system's capability to deliver high-quality inventories.

The QC procedures used in Finland's greenhouse gas inventory comply
with the IPCC Good Practice Guidance (GPG). General inventory QC

Table 3.2
Quality objectives for Finland's greenhouse gas inventory

Inventory principle Quality objectives

1. Continuous improvement  1.1. Treatment of review feedback is systematic

1.2. Improvements promised in the National Inventory Report are carried out

1.3. Improvement of the inventory is systematic

1.4. Inventory quality control procedures meet the requirements

1.5. Inventory quality assurance is appropriate and sufficient

2. Transparency 1. Archiving of the inventory is systematic and complete

.2. Internal documentation of calculations supports emission and removal

estimates

2.3. CRF tables and the National Inventory Report include transparent and

appropriate descriptions of emission and removal estimates and of their

preparation

3. Consistency 3.1. The time series are consistent

3.2. Data have been used in a consistent manner in the inventory

4. Comparability 4.1. The methodologies and formats used in the inventory meet
comparability requirements

5. Completeness 5.1. The inventory covers all the emission sources, sinks, gases and
geographic areas

6. Accuracy 6.1. Estimates are systematically neither higher nor lower than the true

emissions or removals
6.2. Calculation is correct
6.3. Inventory uncertainties are estimated

N

7. Timeliness 7.1. High-quality inventory reports reach their receivers (EC / UNFCCC)

within the set time
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checks (IPCC GPG 2000, Table 8.1 and IPCC GPG LULUCF 2003, Table
5.5.1) include routine checks of the integrity, correctness and completeness
of the data, identification of errors and deficiencies and documentation and
archiving of the inventory data and quality control actions. Category-spe-
cific QC checks including technical reviews of the source categories, activ-
ity data, emission factors and methods are applied on a case-by-case basis
focusing on key categories and on categories where significant methodolog-
ical and data revisions have taken place.

In addition, the quality control of member states' submissions con-
ducted under the European Community GHG Monitoring Mechanism
(e.g. completeness checks, consistency checks) produces valuable informa-
tion on errors and deficiencies, and the information is taken into account
before Finland submits its final annual inventory to the UNFCCC.

The QA reviews are performed after the implementation of QC proce-
dures concerning the finalised inventory. The QA system comprises re-
views and audits to assess the quality of the inventory and the inventory
preparation and reporting process, to determine the conformity of the pro-
cedures taken and to identify areas where improvements could be made.
Specific QA actions differ in their viewpoints and timing. The actions in-
clude basic reviews of the draft report, quality meetings, internal audits,
peer reviews, UNFCCC inventory reviews and data verifications.

The ultimate aim of the QA/QC process is to ensure the quality of the
inventory and to contribute to the improvement of the inventory. At the
improvement stage of the QA/QC process, conclusions are made on the
basis of the QA/QC measures taken and their results. The main findings
and conclusions concerning the inventory's quality and improvement needs
are considered by the advisory board and communicated to the parties to
Finland's greenhouse gas inventory system for decision-making concerning
the next inventory round.

3.4 National registry

3.4.1 Emissions trading schemes and
the national registry

The EU Emissions Trading Scheme (EU ETS) began in January 2005 and is
mandatory for specific industries in the European Union with emissions
above a certain threshold. The EU ETS aims to ensure that large industrial
emitters of CO, make a measurable contribution to the EU's emissions tar-
gets. The EU ETS and wider international emissions trading under the
Kyoto Protocol have operated in parallel with each other since mid-Octo-
ber 2008. Both emissions trading schemes are underpinned by a system of
electronically linked national registries, which in essence are intended to
keep track of national and international transactions involving EU allow-
ances and Kyoto units.

Every EU member state has been required to establish a national registry
for the EU ETS and for emissions trading under the Kyoto Protocol. The
CDM Executive Board has established a CDM registry, the EU Commission
has established the Community Independent Transaction Log (CITL) and
the UNFCCC Secretariat has established an Independent Transaction Log
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(ITL). The CDM registry is being used for issuing certified emission reduc-
tion units (CERs) from registered CDM project activities and distributing
these to national registries. The ITL and the CITL are not emissions trading
registries but transaction logs which keep track of all issuances, transfers and
cancellations of allowances and units in the national registries.

National registries are required to meet the technical and functional
specifications issued by the European Commission and the UNFCCC Sec-
retariat. Countries have had the option of developing their own registry,
applying the Commission registry or purchasing the software from other
countries or private companies. At the moment there are four types of reg-
istry software in use in EU countries (CR, Greta, Ecra and Seringas). Some
Annex [ countries, such as Japan, have their own registry systems. Finland
used the Greta registry until summer 2009, when it replaced this with the
CR registry software, which was developed by the Commission.

The registry is a web-based application. The website homepage must
have a public area and a secure area. The public area allows visitors to view
publicly available reports. The secure area permits existing account holders
to access their accounts using a password and a login identification number.
Countries also have the option of putting in place additional security mea-
sures. In Finland's national registry, the authentication is further strength-
ened by digital certificate access.

A national registry can be understood as being akin to an online banking
facility. In this case, each account has the capability to hold different units
at the same time. National registries are available to everybody, including
individuals and organisations from other countries. In Finland there is a fee
for opening an account in the registry and an annual fee based on the aver-
age amount of units kept in the account.

In Finland the Energy Market Authority is the competent authority and
the registry administrator of the national emissions trading registry. A pri-
vate company, Innofactor Ltd, is responsible for hosting the Finnish na-
tional registry production servers (network connectivity and VPN devices)
and providing data communication services for the production environ-
ment. Innofactor Ltd. is also responsible for application-level management,
including core software, localisation and environment and registry test/pre-
production servers.
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3.4.2 Registry users

Registry users are classified under the following categories, each only hav-
ing access to specific registry menus and functions:

Registry administrator:

The role of the administrator is to carry out all the necessary administrative tasks,
for example verifying new account applications, investigating any queries or prob-
lems with accounts, managing the registry website and providing reports. The ad-
ministrator will be able to access and administer all accounts and menus in the re-
gistry. Each country must be able to demonstrate compliance with its national
emissions target. The Party accounts are to be used for this purpose. In Finland the
registry administrator (Energy Market Authority) is responsible for carrying out
transactions on the Party accounts.

Operators:

Companies under the EU ETS have legally binding emission ceilings. These companies
must use the registry to demonstrate compliance and therefore need accounts for
each installation.

Organisations:
These are any private or public sector organisations with an interest in emissions
trading under the EU ETS or the Kyoto Protocol.

Individuals:
As the name suggests, anyone with an interest in emissions trading can open an
account in the registry.

Verifiers:

These are appointed by operators to validate their annual emissions for compliance
under the EU ETS. In Finland the verified emission figure is transferred automatical-
ly to the registry from the FINETS (Finnish IT system for the EU ETS) for permitting,
reporting, verification and monitoring. Therefore verifiers do not need to log into
the registry.

3.4.3 Types of account

Broadly speaking there are two types of accounts in the registry. Operators
use operator holding accounts (for each installation that has a mandatory
emission ceiling under the EU ETS), while other individuals and organisa-
tions use person holding accounts. When account holders acquire or sell
any units, the transfers will be made to and from their holding accounts.
Verifiers do not have any accounts in the registry. The other main types of
account in the registry are retirement and cancellation accounts, i.e. addi-
tional Party accounts that are used for demonstrating compliance with na-
tional emissions targets.

Registry transactions can be carried out on a single unit or a block of
units. All units are differentiated by unique serial numbers from which the
owner can obtain information such as unit type, originating registry, issue
date and expiry date.

Each account must have a named primary authorised representative and
a secondary authorised representative. Account holders are allowed to add
an additional authorised representative to their accounts for viewing pur-
poses, if desired. The registry assigns each account a unique account identi-
fication code.
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3.4.4 Functions of the registry

The secure area of the registry can be used by different users to perform a
variety of tasks on Kyoto Protocol units and EU ETS allowances. Broadly
speaking the key functions can be categorised as follows:

Account management: allows operators and the registry administrator to create,
update and close holding accounts as well as to record emissions.

Surrender and retirement: allows regulated companies (surrender) and national
competent authorities (retirement) to demonstrate compliance with national emis-
sions reduction targets.

Internal and external transfer: allows accounts holders within the same registry
and those in other national registries to transfer units and allowances between
their accounts.

Cancellation and replacement, and carry over of units and allowances in
accordance with the emissions trading rules: allows the registry to comply
with both the EU and Kyoto Protocol regulations as EU ETS units can be replaced
with Kyoto Protocol units.

Reconciliation: with the CITL and the ITL on a periodic basis to ensure registry re-
cords are consistent.

A range of administrative functions.

Generation of reports and compliance status tables.

3.4.5 Roles of ITL and CITL

The ITL monitors all activity related to Kyoto Protocol units to ensure that
transfers and other activities are consistent with the emissions trading rules
under the Kyoto Protocol. The CITL is a supplementary transaction log
used for monitoring all activities related to EU ETS, to ensure that they are
consistent with the rules of that scheme. Each national registry automati-
cally informs the ITL or the CITL of proposed transactions (for approval)
before they can be finalized. If an inconsistency is detected or an invalid ac-
tion is proposed by a registry, the CITL or the ITL will reject the proposal
and cancel the request.

At least once every 24 hours, the ITL and the CITL will reconcile with na-
tional registries. This reconciliation process is intended to ensure that the ac-
count information held within the registries is consistent with that held by the
transaction log. If an inconsistency is found during the reconciliation process,
the administrator of the CITL or the ITL will communicate with the national
registry administrator to trace the origins of the inconsistency and correct it.
Until the inconsistency is corrected the registry will prevent any transactions
involving the units or allowances that have been identified as affected.

3.4.6 Performance under the Kyoto Protocol

According to Decision 15/CMP.1 of the Kyoto Protocol, Parties need to pro-
vide a detailed description of how their registry performs the functions re-
quired in the relevant decisions, and of how it conforms with requirements on
technical standards for data exchange (Data Exchange Standard (DES)).
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These descriptions are provided in Table 3.3. A more detailed description of
the registry can also be found on the Internet (see Internet links below).

Table 3.3
Descriptions of the functions of the national registry and its conformity with the Data
Exchange Standard (DES) under the Kyoto Protocol

Registry Administrator Jouko Hepola
Energy Market Authority
Address: Lintulahdenkatu 10, FIN-00500 Helsinki
Tel.: +358 10 60 5000

Parties with which Finland The Finnish national registry is not a part of any consolidated registry system.
cooperates by maintaining However, the VPN connection to the ITL is shared with several countries

the registry in a consolidated | using the same tunnel.

system

Database structure and The registry system, based on CR software, uses an Oracle 91 relational
capacity of the national database dedicated data model for supporting the registry operations.
registry Current total capacity is 8 GB, and current database size is 808 MB.

Conformity with DES The CR registry system was developed for the EU Emissions Trading Scheme
by the European Commission. The scheme requires the Member States'
registries to be compliant with the UN Data Exchange Standards (DES)
specified for the Kyoto Protocol.

The system contains the functionality to perform issuance, conversion, exter-
nal transfer, (voluntary) cancellation, retirement and reconciliation processes
using XML messages and web services as specified in the UN DES document.

In addition, it also contains: 24-hour clean-up, transaction status enquiry,
time synchronization, data logging requirements (including transaction log,
reconciliation log, internal audit log and message archive) and the different
identifier formats specified in the UN DES document.

The registry development team has been in close contact with the ITL adminis-
trator and development team within the UNFCCC Secretariat during the devel-
opment of the ITL functions.

Procedure to minimise In order to minimise discrepancies between the registry and the transaction
discrepancies in issuance, log, the following approach has been adopted for the registry system
transfer, cancellation and development under the EU ETS and UN DES:
retirement of registry units
- Communication between the national registry and the ITL is via web
services using XML messages — as specified in the UN DES document.
These web services, XML message format and the processing sequence
are as specified in the UN DES document;

« As far as possible, the registry validates data entries against the list of
checks that are performed by the ITL — as documented in Annex E of
the UN DES Annexes document — before forwarding the request to
the ITL for processing. This will help to minimise the sending of incorrect
information to the ITL for approval. This also holds for any incoming
transaction or message relating to a transaction. The registry validates all
communication using checks described in the DES and the EC ETS
regulation before processing the request further. If any check fails,
the process is terminated and rolled back according to the requirements;

All units that are involved in a transaction shall be earmarked internally
within the registry, thereby preventing the units from being involved in
another transaction until a response has been received from the ITL and
the current transaction completed;

« The web service that sends the message to the ITL for processing will
ensure that an acknowledgement message is received from the ITL before
completing the submission of the message. Where no acknowledgement
message is received following a number of retries, the web service will
terminate the submission and roll back any changes made to the unit
blocks that were involved;

+ Where a 24-hour clean-up message is received from the ITL, the web
service will roll back any pending transactions and the units that were
involved, thereby preventing any discrepancies in the unit blocks between
the registry and the ITL;

Finally, if an unforeseen failure were to occur, the data discrepancies
between the registry and the ITL can be corrected via a manual inter-
vention function within the registry. Following this, reconciliation will be
performed to validate that the data is synchronised between the registry
and the ITL.
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Table 3.3 Cont.

Overview of security measures For the CR registry the following security measures have been taken:

(including maintenance of
the measures) for un-
authorised manipulations
and to prevent operator
error

List of information publicly
accessible through the user
interface of the registry

Internet address of
the interface

Measures to safeguard,
maintain and recover data to
ensure the integrity of data
storage and the recovery of
registry services in the event
of a disaster

« Access to the registry is via digital certificate access. This robust authenti-
cation system uses the Finnish banking system's authentication arrange-
ments. Username and password authentication can also be acquired by
contacting the registry administrator;

The actions that a user can perform are controlled by a permissions
system, hence preventing unauthorised access to restricted actions;

All actions performed are recorded by audit;

Access to the servers and the database, as well as other related material,
is limited to personnel members of Innofactor Ltd who have passed the
security inspection;

- Database manipulations can only be carried out by registry administrators

from the user interface. A dedicated CR development team is available to
make any further security enhancements as and when required.

In order to prevent operator error, the registry software incorporates
the following design:

- Validation of all user inputs to ensure that only valid details are submitted
for processing; the procedures are regularly reviewed and maintained
where necessary. One example of the maintenance measures taken is the
recent introduction of the safety inspection for personnel working with
the registry and who have access to the registry servers.

The following registry related information is publicly accessible through
the Energy Market Authority's web site
(http:/iwww.emvi.fiselect.asp?gid=314&pgid=314):

Public information demanded by Decision 13/CMP.1:

Account information*

JI projects in Finland*

Holding and transaction information of units

Account holders authorised to hold Kyoto units in their account

Public information demanded by Commission regulation (EC)
No 2216/2004 (in addition to the above-mentioned public information)

Installation and permit details*

Information about verified emissions, surrenders and compliance status
of installations

National allocation plan for Finland (NAP)
Registry fees
Kyoto units that can be held in the accounts

Other public information:

Allocated allowances vs. verified emissions (in Finnish only)

Approvals and authorisations concerning JI projects given by the Ministry of
the Environment (in Finnish only)

Approvals and authorisations concerning CDM projects given by the Ministry
for Foreign Affairs of Finland (in Finnish only)

* Accessible through the user interface of the registry.

https:/iwww.paastokaupparekisteri.fi

In the event of a serious malfunction the following recovery procedures have
been incorporated in the design of the registry system:

« The database is physically stored on raid-array structure with automatic
error detection and recovery. Therefore, any single database failure would
be alerted and the registry would automatically switch over to use informa-
tion from the remaining uncorrupted databases;

- Data is also archived every 24 hours to an off-site recovery location, and
this will also be used for taking over the live registry in the event that the
main site becomes inoperable. This will then be followed by the reconcilia-
tion (with the ITL) and manual intervention processes in order to check for
any inconsistencies that may exist in the registry and to restore data as
needed. The recovery location for taking over the live registry is not yet op-
erational but will be in the near future.
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Policies and measures

This chapter describes the Finnish climate policy framework,

the policy-making process and domestic and regional legislative
arrangements and procedures to implement the Kyoto Protocol.
These are followed by a description of the national climate and
energy strategies for meeting the related targets. The policies

and measures planned and implemented to achieve the emission
reduction commitments under international agreements,

including those under Articles 2 and 3.1 of the Kyoto Protocol,

are presented by sector. Also, taxation and subsidies,

use of Kyoto mechanisms, effect of policies and measures on

long term trends and mitigation benefits other than greenhouse gas
reduction are discussed. The end of the chapter examines the
economic impacts and minimising adverse effects in other countries.
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4  Policies and measures

4.1  Climate policy framework in Finland

4.1.1 First commitment period of the Kyoto Protocol,
2008-2012

Finnish climate policy is formulated within the framework of the United
Nations Framework Convention on Climate Change (UNFCCC) and the
Kyoto Protocol as well as policies set by the European Union (EU). In ac-
cordance with the Kyoto Protocol the EU is committed to reducing its
emissions by 8 per cent in 2008-2012 compared to the base year emissions.
This commitment is shared among the EU Member States through the
Council Decision of 25 April 2002 (2002/358/EC) concerning the joint
fulfilment of commitments pursuant Article 4 of the Kyoto Protocol. Un-
der this burden sharing agreement, Finland is committed to bringing its na-
tional average annual emissions down to their 1990 level in 2008-2012.
The emission levels in terms of tonnes of carbon dioxide equivalent (tonnes
CO, eq.) allocated to the Community and to Member States were deter-
mined in 2006 in a Commission Decision (2006/944/EC). The Decision
was in accordance with the opinion of the Climate Change Committee of
the EU. Finland's 'assigned amount' of emissions for the first commitment
period of the Kyoto Protocol (2008-2012) corresponds to 355,017,545
tonnes CO, eq. (or about 71 million tonnes CO, eq. per year).

4.1.2 Framework for climate policy after 2012

The EU legislative Climate and Energy Package adopted by the European
Parliament in December 2008 forms the framework for the EU's climate
policy after 2012. Under this Climate and Energy Package the European
Union is committed to reducing its greenhouse gas emissions by 20 per
cent by 2020 from the 1990 level, or by 30 per cent if a global and compre-
hensive agreement is reached. The majority of the reduction will be
reached within the EU emissions trading scheme (EU ETS). Emissions
from sectors not included in the EU ETS - such as transport, housing, agri-
culture and waste — will be cut by 10 per cent from the 2005 level by 2020
within the EU as a whole. Finland's reduction obligation for sectors not
covered by the EU ETS is 16 per cent. It is up to each Member State to de-
cide how these targets not covered by the EU ETS will be achieved. A
Member State that fails to meet its targets will be penalised with a further
8 per cent emission reduction obligation.

The Climate and Energy Package also requires Finland to increase its use
of renewable energy sources to 38 per cent of final energy consumption by
2020 and the share of biofuels in gasoline and diesel to 10 per cent by 2020.

Finnish climate policy beyond 2020 is outlined in the Government
Foresight Report on Climate and En