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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

t ——— M
Ms Paula Lehtomiki
Minister of the Environment, Finland









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

PJ

250

" N

150

100

50

0
o o~ < e o0 o o~ < O Q o N < O o] o o~ < ~
~ IS IS IS I 60 &0 0 0 0 O o9 o0 o o O O O o
S OO0 o0 OO OO o OO0 OO0 O O O OO OO OO O O O O o
— = = = = = = = = = = = = - - N NN ~N
m Coal =1 0il I Natural gas [ Peat

[0 Wood fuels mm Recovered fuel and waste heat 3 Others

52 Wational circumstances



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? 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 km? grids (red increase/blue decrease)
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Figure 2.21
Population density (inhabitants per km?) in built-up areas, 1980-2007
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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

Proportion of forest out of the total land area (% at 7x1 km resolution)
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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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60 National circumstances



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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This chapter describes Finnish greenhouse gas emissions and

their development in 1990-2007 by sector. Theredfter 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 2007
Energy 546 563 603 572 56.6 546 599 625 700 659 543 656 63.6
Industrial processes' 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 01 041

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 709 712 757 721 715 695 747 768 845 80.5 68.7 79.9 783

Land use, land-use
change and forestry3 -17.8 =16.6 —=19.7 —-16.6 —18.5 —18.4 =215 =22.5 =225 -23.3 =283 -32.2 =253

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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Figure 3.13
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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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Figure 3.16
F-gas emissions, 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
CRF4.A CRF4.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 CHyg, 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

Emissions and removals, million tonnes €O, eq.

5 ~ Cropland . Gassland | °
5] R Wetland 1
5 Harvested wood products 5
=151 Forest land P15
725 4 7_25
e \

-35+4 - =35
-45 —45
o pay o [aa] < wn O r~ (=] D o pay o~ [sa) < [¥a) (¥ ~
28 3T FT I FT IS8 88 8 8 8 8
2 — — - — - - - — - NN N N NN NN

Greenhouse gas inventory information, including the national system and the national registry 79



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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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 LULUCF 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.

84  Greenhouse gas inventory information, including the national system and the national registry



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

88  Greenhouse gas inventory information, including the national system and the national registry



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 I 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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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 filselect.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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A detailed description of Finland's national system and the national registry
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the website of the Greenhouse Gas Inventory Unit at Statistics Finland,
http://www stat.fi/greenhousegases.
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the Government are available on the website of the Ministry of Employment
and the Economy,
http://www.tem.fi/index.phtml?]=en&s=2542
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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 Energy Policy (2009). The purpose of the
report is to plan long-term climate and energy policies and propose mea-
sures for action. The timescale of the report extends to mid-century and
covers both mitigation of climate change and adaptation to its effects.
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4.2 Climate policy-making process in Finland

4.2.1 Government and role of ministries

The Government and Parliament make the most important decisions con-
cerning climate policy. Parliament approves Finland's international com-
mitments and decides on their implementation according to the constitu-
tion (see also Chapter 2). Parliament also actively participates in the debate
on how EU decisions are implemented nationally. Finland's positions in
the international climate negotiations are decided in the Cabinet Com-
mittee on EU Affairs, though in these negotiations Finland follows the
common positions of the EU.

The Ministry of the Environment bears the administrative responsibility
for the climate negotiations and acts as the national focal point to the
UNFCCC. Preparatory work for the climate negotiations is carried out in a
number of ministries.

In 2003 a Ministerial Working Group on Climate Change and Energy
was established. Its work has included coordinating the preparation of the
Government's Long-term Climate and Energy Strategy in 2008. Practical
preparatory work for the strategy was carried out by representatives of vari-
ous ministries. The strategy is described in Section 4.6.

In Finland, climate policy is being increasingly integrated with the deci-
sion-making processes in energy production, transport, agriculture, forestry
and land-use and other planning. A strategy has been developed for reduc-
ing emissions from transportation, for instance. Finland is also one of the
first countries to prepare a national climate adaptation strategy. In addi-
tion, the Finnish National Commission on Sustainable Development, led
by the ministers of labour and the environment, promotes sustainable de-
velopment in national policies and administrative practices and the special
themes on its agenda for 2008-2012 include sustainable development in
climate and energy policy.

Statistics Finland is the national entity responsible for compiling the Finn-
ish greenhouse gas inventory. The national system under Article 5, para-
graph 1 of the Kyoto protocol and the inventory preparation process are de-
scribed in Chapter 3.

The Energy Market Authority is the competent authority and the regis-
try administrator of the national emissions trading registry under the Kyoto
Protocol (see Chapter 3), and also for EU ETS.

4.2.2 Other stakeholders

The Climate Forum of the Ministry of the Environment is a network for
other ministries and stakeholders (e.g. industrial and environmental non-
governmental organisations (NGOs), research institutes and labour un-
ions), where they can present their views concerning issues related to cli-
mate policy. The Forum also allows background studies on climate policy
to be presented and proposals made for new studies. It also aims to increase
awareness of climate change and to promote the implementation of climate
policies.
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NGOs, including environmental, business, social and research organisa-
tions, participate in various governmental working groups, seminars and offi-
cial delegations. Industrial enterprises and the general public also have a major
role in providing information and views for the decision-making process.

Figure 4.1
Institutional arrangements concerning climate policy and its implementation

UNFCCC, Kyoto Protocol

t t
EUROPEAN UNION
Council of the European Union Commission of European Communities,
(Environment, Energy, Transport etc.) European Parliament
Working Party on International Environment / Climate Climate Change Committee
Monitoring Mechanism
4 4
International Climate Policy Domestic Climate Policy
Government, Parliament Government, Parliament
Cabinet Committee on EU Affairs P Ministerial Working Group on
Ministry of the Environment Climate Change and Energy

Ministry of Employment and the Economy

Interministerial Working Group High-level Working Group of Government Officials
International Climate Policy Domestic Climate Policy

Ministry of the Environment, Ministry of Employment and the Economy,
Ministry of Transport and Communications, Ministry of Finance,
Ministry for Foreign Affairs, Ministry of Agriculture and Forestry

Kyoto Protocol Implementation
Statistics Finland, Energy Market Authority

?

Stakeholder involvement and support for preparation and implementation:
Climate Forum of the Ministry of the Environment, expert organizations, universities, NGO's and others

4.2.3 Public access to information

The right of access to information in official documents is a basic civil right
protected by the Finnish constitution. Under the constitution, everyone has
access to documents in the public domain. Documents in the possession of
the authorities belong to the public domain unless access to them has been
specifically restricted by an Act.

The Act on the openness of government activities (621/1999) ensures
everyone the right to information on the activities of public officials. Ac-
cess to documents is the main principle and secrecy an exception.

4.2.4 Regions and municipalities

Municipal authorities have a significant role in climate policy and emission
reductions because of their responsibilities in land-use and traffic planning
and waste management, and their own energy production and the energy
consumption of local services.
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Regional Environment Centres (RECs),
operating under the Ministry of the Envi-
ronment, prepare environmental strategies
which guide regional environmental and
land-use planning. Several RECs have in-
cluded climate change mitigation as a pri-
ority in their environment strategies. Re-
gions and Regional Councils (RCs) are re-
sponsible for compiling a Regional Land
Use Plan, which defines the principles of
urban structure and the use of areas
needed for particular purposes. Climate
change mitigation, use of renewable en-
ergy, energy and resource efficiency as
well as coherent urban structure should be promoted in the plan. Regional
Forestry Centres under the Ministry of Agriculture and Forestry, carry the
responsibility for sustainable forest management.

The Association of Finnish Local and Regional Authorities (AFLRA)
promotes and coordinates the Cities for Climate Protection (CCP) cam-
paign in Finnish municipalities. The purpose of the campaign is to encour-
age cities and other municipalities to plan and initiate their own action to
reduce local greenhouse gas emissions. By 2008, over 50 municipalities had
joined the campaign. Several municipalities have also prepared their own
climate strategies, and many have energy saving programmes and agree-
ments. Since 2003 AFLRA has also published Climate Letters on its
website, aiming to increase awareness on climate issues at local level.

Five municipalities have launched an ambitious project to set the first
step in becoming carbon neutral (see Box 4.1).

Box 4.1
Canemu project for carbon neutral municipalities

Finland's

(ARBON
NEUTRAL

Municipalities

In 2008, five Finnish municipalities launched a cli-
mate project that is unique not only in Finland but
internationally too. Their objective is to reduce
greenhouse gas emissions by more than that re-
quired by EU targets and more quickly than has
been agreed. For the first time in Finland, the acti-
vities of municipal authorities and the businesses
and inhabitants within them are examined in a sin-
gle study from the perspective of reducing greenhouse gas emissions.

The project aims to create tools and procedures to enable Finnish municipalities
to mitigate climate change and promote the adoption of climate-friendly technolo-
gies. Suitable solutions are being sought through close collaboration between resear-
chers, the public sector and businesses. Successful tools and practices can then also
be applied elsewhere in Finland and abroad.

The municipalities will define short-term goals and plan required measures toget-
her with experts. Consequently, it will be possible to achieve concrete results within
just a few years. The project aims at greenhouse gas emission reductions both in the
near future (2-5 years) and in the longer term (6-20 years). The ultimate goal is a
carbon neutral municipality.

©
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4.3 Legislative arrangements and programmes
under the European Community

The European Climate Change Programme (ECCP), launched by the Eu-
ropean Commission in 2000, provides the main framework for developing
climate-relevant policies and measures in the European Union. The goal of
the ECCP is to identify and develop all the necessary elements for an EU
strategy to implement the Kyoto Protocol as well as to discuss and prepare
the further development of the EU's climate policy. A number of key poli-
cies and measures, for instance the EU Emissions Trading Scheme, have re-
sulted from the ECCP. The second phase of the programme, ECCP II, was
launched in October 2005.

Finland is implementing at national level various EU-wide legislative
arrangements and programmes known as Common and Coordinated Poli-
cies and Measures (CCPMs) affecting greenhouse gas emissions. These in-
clude i.a. the burden sharing agreement pursuant to Article 4 of the
Kyoto Protocol’, the EU Emissions Trading Scheme?, the EU Climate and
Energy Package for the post-2012 period and the Decision on the Moni-
toring Mechanism?.

According to the treaty establishing the EC, the European Commission
may start an infringement proceeding against a Member State which fails
to fulfil its commitments and obligations under EU law. This also applies to
commitments and obligations under the Kyoto Protocol and the internal
EU burden sharing agreement.

Annex 2 lists EU CCPMs and their implementation in Finland. Most of the
CCPMs described in the list have been developed within the ECCP.

4.3.1 Legislation implementing the EU Emissions
Trading Scheme (EU ETS)

Directive 2003/87/EC of the European Parliament and of the Council of
13 October 2003, establishing a scheme for greenhouse gas allowance
trading within the Community and amending Council Directive 96/61/EC,
has been implemented in Finland by legislative arrangements described in
Table 4.1.

The European Commission made its decision on Finland's National Al-
location Plan for Emission Allowances for the trading period 2008-2012 on
4 June 2007. The Finnish Government made its decision on the allocation
to installations on 14 February 2008.

1 (Decision 2002/358/EC)
2 (Directive 2003/87/EC)
3 (Decision 280/2004/EC)
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Table 4.1
Legislation implementing the EU ETS

Domestic legislative arrangements Description
implementing the EU ETS
(Directive 2003/87/EC)

Act on emissions trading (683/2004), The Act on emissions trading (683/2004) was amended
which was amended in 2007 (108/2007 (108/2007) as the Linking Directive (2004/101/EC) entered
and 1468/2007) into force. The amended Emissions Trading Act enables the

utilisation of Kyoto units within the EU ETS by companies
participating in the scheme. The Act also specifies the
emissions allowance allocation criteria included in Finland's Na-
tional Allocation Plan for Emissions Allowances for the

trading period 2008-2012.

Environmental Protection Act (86/2000), If the activity falls under the scope of the Act on emissions trad-
section 43 of which was amended in 2004  ing (683/2004), the environmental permit may not set emission
(684/2004) limits for the greenhouse gas emissions referred to

in section 2 of the Act on emissions trading, unless they are
necessary for ensuring the prevention of significant pollution

at local level.
Act on the Energy Market Authority The Act on the Energy Market Authority (507/2000) was
(507/2000), section 1 of which was amended by the Act of 30 July 2004. Pursuant to section 1(2) of
amended in 2004 (685/2004) the Act, the Energy Market Authority monitors compliance with

the Emissions Trading Act.

Government Decree on emissions trading ~ The Decree regulates the content of a greenhouse gas

(194/2007) emissions permit application for the trading period 2008-2012.
It clarifies the regulations in the Emissions Trading Act on the
contents of a greenhouse gas emissions permit. It also regulates
the information required for the allowances.

4.4  National institutional and legislative
arrangements under the Kyoto Protocol

In addition to implementing EU policies, Finland has also implemented na-
tional legislation and strategies to ensure the fulfilment of its commitments
under the Kyoto Protocol. Key legislation is described below.

4.4.1 Act and Decree on the Kyoto Protocol

Finland ratified the Kyoto Protocol together with the EC and 15 EU Mem-
ber States on 31 May 2002. Prior to the ratification the Kyoto Protocol was
approved by the Finnish Parliament and the President of the Republic, as
the Finnish constitution requires.

An Act’ and a Decree’ transposing provisions of the Kyoto Protocol into
Finnish legislation entered into force at the same time as the entry into
force of the Kyoto Protocol, on 16 February 2005. After the adoption of
the Marrakech Accords in Montreal in 2005, the above-mentioned Decree
was amended® in order to transpose into the Finnish legislation the deci-
sions of the Conference of the Parties serving as the First Meeting of the
Parties to the Kyoto Protocol.

4 (383/2002)
5 (13/2005)
6 (37/2006)
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4.4.2 Legislation on the Kyoto Mechanisms

An administrative framework for participation in Joint Implementation (JI)
and Clean Development Mechanism (CDM) project activities, and in
emissions trading under the Kyoto Protocol (Articles. 6, 12 and 17), is pro-
vided by the Act on use of the Kyoto mechanisms’. Decrees on JI * and the
CDM’ include guidance on the contents of applications for project approv-
als and on authorisation for entities to participate in the projects.

The Ministry of the Environment decides on authorising legal entities to
prepare for and participate in a JI project and approves the JI projects. The
Ministry of the Environment may also participate in international emissions
trading on behalf of the state. The Ministry for Foreign Affairs authorises
preparations for and participation in CDM projects and approves the projects.

In accordance with Kyoto Mechanisms Act, it is possible to implement
JI projects in Finland. The Act provides for the main elements of the na-
tional Track I procedures and authorises the Ministry of the Environment
to enact more detailed regulations regarding further provisions on the mon-
itoring of emissions, the report to be filed on the emissions, the verifier's
statement, the approval procedure of the verifier, the evaluation of ap-
proval criteria and the implementation of the verification process.
Authorisations for holding Kyoto units in a holding account in the national
registry and making transfers under international emissions trading to and
from the account are made by the Ministry of the Environment.

The Energy Market Authority is the competent authority for emission
trading and the administrator of the national emission trading registry (see
the section on the national registry in Chapter 3).

Table 4.2
Legislative arrangements related to the Kyoto Protocol mechanisms

Domestic legislative arrangements Description
related to Articles 6, 12 and 17 of
the Kyoto Protocol

Act on the use of the Kyoto mechanisms The purpose of the Kyoto Mechanisms Act is to provide an

(Act 109/2007) administrative framework for participation in project activities
and emissions trading under the Kyoto Protocol and to set
provisions for the operation of the national registry required for
the implementation of the Protocol and established under the
Emissions Trading Act (683/2004)

Decree on Joint Implementation This Decree expands on the provisions Kyoto Mechanisms

(913/2007) Act and includes guidance on applications for JI project
approvals and authorisations. In addition, the JI Decree includes
regulations on Finland's national Track | procedures' related to
applications for approvals of JI projects in Finland.

Decree on the Clean Development This Decree expands on the provisions of the Kyoto Mechanisms
Mechanism (915/2007) Act and includes guidance on applications for CDM project
approvals and authorisations.

7 (109/2007)

8  (91372007)

9 (915/2007)

10 The presumption is that Finland will fulfil the eligibility criteria set out in paragraph 21 of
Decision 9/CMP.1 and will therefore be eligible to verify emissions reductions independently
(the verification procedure referred to as “Track 1”).
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4.5 National forest legislation and programmes

The sustainable management of forests in Finland is based on legislation
and good practices. The means for steering the use of forests include legis-
lation, Finland's National Forest Programme 2015, financing, and public
forestry extension organisations.

Forest legislation is the most important means of forest policy for ensur-
ing sustainable forestry. The key acts include the Forest Act'' and the Act
on the financing of sustainable forestry'?. There is also legislation on the
prevention of forest damage and on trade in forest reproductive material,
timber measurement, jointly owned forests and organisations in the for-
estry sector.

The Forest Act sets requirements for felling, regeneration and conserva-
tion of certain habitats. For instance, a new seedling stand has to be estab-
lished within three years of the end of felling. The Forest Act is comple-
mented with guidelines for good forest management and silviculture, com-
piled and promoted by public forestry extension organisations.

Finland's National Forest Programme (NFP) is designed to meet the de-
mands set by international forest policy and will have far-reaching effects in
Finland. It was prepared simultaneously with the national climate and en-
ergy strategy, and they are intended to complement each other.

The NFP sets a vision for sustainable forest management in 2015. It
aims to:

® Generate operational preconditions for profitable forestry and for a via-
ble forest industry

¢ Increase energy and climate benefits of forests

¢ Secure biodiversity and environmental benefits of forests

e Further develop the cultural and recreational use of forests

e Strengthen Finnish forestry know-how

* Participate actively in international forest policy

The NFP is implemented and monitored in broad cooperation between the
public and private sectors. The Ministry of Agriculture and Forestry, sup-
ported by the Forest Council, carries the overall responsibility for the
programme. The Forest Council has representatives from different admin-
istrative sectors, industries, NGOs and specialist organisations. For more
information on the national measures of the NFP, see Section 4.7.7.

There is also a Regional Forest Programme, which is a development plan
for the whole forest sector of the regions concerned. It defines the needs
and objectives for the management of forests, forest-based business, and
multiple use and protection of forests, and also proposes the measures and
necessary funding to reach the objectives.

With regard to contributing to the conservation of biodiversity and sus-
tainable use of natural resources the most important instruments are Sec-
tion 10 of the Forest Act (preserving of diversity and habitats of special im-
portance) and the policies and measures outlined in the Forest Biodiversity
Programme for Southern Finland 2008-2016 (the METSO programme)

11 (1093/1996)
12 (1093/1996)
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which are an integral part of the range of instruments in the NFP to protect
biological diversity in the future.

The METSO programme is being implemented jointly by the Ministry of
Agriculture and Forestry and the Ministry of the Environment. In southern
Finland, 72 per cent of the forests are owned by private persons. METSO
therefore targets both private and state-owned land. It covers the protection
and commercial use of forests. The aim is to halt the decline in forest habi-
tats and species and establish stable favourable conditions for forest
biodiversity in southern Finland by 2016. The programme is being imple-
mented through ecologically efficient, voluntary and cost-effective means.

Forestry is a significant income source for forest owners and provides
benefits to society at large. Forest management associations provide forest
owners with advisory services on forest management and felling. The task
of the associations, prescribed by law, is to promote private forestry while
securing its economic, ecological and social sustainability. A private forest
owner may receive some assistance from the State for forest management
and improvement work. State support encourages measures with long-
term impacts. Management of the natural environment in commercial for-
ests is promoted through environmental support and forest nature manage-
ment projects. Public funding for forestry is based on the Act on the Fi-
nancing of Sustainable Forestry.

Environmental aid may be granted for additional costs and income
losses due to preservation and management of habitats of special value.
The State also finances forest nature management projects. The works to
be designed and implemented in these projects are defined in further detail
in the legislation. Most of the forest nature management projects have spe-
cial regional importance. Apart from habitats of special value, they may
concern landscape management, preventing damage to waters and restora-
tion of ditched areas.

Table 4.3
Key domestic forest legislation/programmes

Key domestic forest Description Note
legislation/programmes

Forest Act (1093/1996) Lays down provisions on the Amendments under preparation.
restrictions and preconditions for
the use of forests.

Section 10 of the Forest Act
regulates the preserving of diversity
and habitats of special importance.

Act on the financing of Promotes forest improvement and A new Act of the financing of
sustainable forestry environmental management in sustainable forestry is under
(1094/1996) private forests and the use of wood ' consideration.

for energy
Finland's National Forest The objective is to improve national The policies and measures outlined
Programme 2015 wellbeing and prosperity through in the Forest Biodiversity

diversified utilisation of forests, in  Programme for Southern Finland
full compliance with the principle of 2008-2016 (METSO) are an inte-

sustainable development. gral part of the range of instru-
ments in the NFP to protect biologi-
cal diversity.
Regional Forest Programme 2015  The development plan for the The Programme is revised at least
(Government Resolution on 28 whole forest sector of the regions  every five years. Revisions for
February 2008) concerned. 2006—2010 were made in 2005.
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4.6 National energy and climate strategies

4.6.1 Meeting the Kyoto target

In 2001, the Government prepared a National Climate Strategy containing
a programme of measures designed to meet Finland's emission reduction
target in the period 2008-2012. This strategy was updated in November
2005, when the Government finalised a revised National Energy and Cli-
mate Strategy. The 2005 strategy was described in detail in Finland's
Fourth National Communication.

In 2008, the Government approved the new Long-term Climate and
Energy 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. The 'with ad-
ditional measures' (WAM) scenario aims at meeting the objectives of the
EU Climate and Energy Package, which is described in Section 4.6.2.

In the WM scenario, the main instrument to be used for emission reduc-
tion is the EU ETS. For the Kyoto period an emissions cap of 37.6 million
tonnes CO, eq. has been set for the installations participating in the EU ETS
in Finland. This cap is approximately 10 million tonnes or 22 per cent less
than the estimated emissions of the emissions trading sector during the years
2008-2012 without the scheme. The ETS companies can fulfil the cap by
reducing emissions and/or by acquiring more emissions allowances" from
the market. Besides EU ETS, other domestic policies and measures include
promoting energy conservation and use of renewable energy sources.

Emissions of sectors outside the ETS are estimated to be an average of
around 35.2 million tonnes CO, eq. per year in the Kyoto period.

The impact from activities under Article 3, paragraphs 3 and 4 of the
Kyoto Protocol are expected to result in credits (removal units (RMU))
equal to the cap set for Finland for forest management of 0.59 million
tonnes CO, per year'.

Finland as a Party to the Kyoto Protocol is also utilising the flexible mecha-
nisms of the Kyoto Protocol, the Joint Implementation (JI) and the Clean De-
velopment Mechanism (CDM), to increase the cost-efficiency of climate poli-
cies. The use of flexible mechanisms is, however, minor compared to the
emissions reductions using the EU ETS and other domestic measures. Thus
the principle of supplementarity will be fulfilled during the Kyoto period.

The total emissions from the emissions trading sector based on the
granted emission allowances (37.6 million CO, eq. tonnes per year) and for
other sectors (35.2 million tonnes CO, eq. per year) would be 72.8 million
tonnes CO, eq.. Finland's assigned amount for the period 2008-2012 has

13 Assigned amount units (AAU), certified emission reduction units (CER) and emission reduc-
tion units (ERU)
14 Decision 16/CMP. 1 Land use, land-use change and forestry. FCCC/KPCMP/2005/8/Add.3
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been established at 355,017,545 tonnes CO, eq., i.e. an average of 71.0 mil-
lion tonnes CO, eq. per year. The available assigned amount units (AAU),
removal units (RMU) from activities under Article 3, paragraphs 3 and 4,
and those units to be acquired by Finland using the flexible mechanisms,
would amount to 73.0 million tonnes CO, eq., and be sufficient to cover
Finland's obligation (see Table 4.4 below).

The compliance system of the EU ETS will ensure that the trading sec-
tor either cuts emissions or purchases the respective amount of emission
units. It is the Government's responsibility, however, to attend to the emis-
sions balance of the non-trading sector. There are uncertainties regarding
the emissions trend i the non-trading sector, which the Government will
mainly endeavour to cover with the Kyoto mechanisms.

Table 4.4

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 46.4 }
Emission reductions or acquired AAUs, ERUs or CERs by EU ETS 37.6*
entities to meet their allowed emissions -8.8
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

4.6.2 The post-Kyoto period

In 2007 the EU heads of state agreed on ambitious targets to combat climate
change, by a unilateral commitment to the reduction of greenhouse gas
emissions by 20 per cent by 2020, from the emission levels of 1990. In the
long term, or by 2050, the guideline target involves a reduction of emissions
by as much as 80-95 per cent. In order to realise this, a binding target was
set, prescribing that 20 per cent of the EU's total energy consumption must
come from renewable energy sources by 2020. In addition, 10 per cent of
the transport fuels consumed must be renewable fuels. In terms of energy ef-
ficiency, the improvement target was set at 20 per cent by 2020.

In accordance with the EU Climate and Energy Package Finland's na-
tional target for renewable energy is to increase the use of renewable energy
sources to 38 per cent of final energy consumption by 2020. This means in-
creasing the use of renewable energy by 9.5 percentage points above the cor-
responding figure for 2005. For transport fuels, the target concerns the year
2020 and requires that renewable energy sources account for at least 10 per
cent of final energy consumption for transport. Under the Decision on the
Effort Sharing of Member States to reduce their greenhouse gas emissions
to meet the European Union's greenhouse gas emission reduction commit-
ments up to 2020 (406/2009/EC), Finland is required to decrease green-
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house gas emissions in sectors outside the EU emissions trading regime (EU
ETS) — such as housing, agriculture and transport — and specifically to
achieve a 16 per cent reduction by 2020 from the 2005 levels. Under the re-
vised Directive on the EU ETS", companies within the emissions trading
regime are covered by an EU-wide emission cap, with the cap for 2020 set
at 21 per cent below the 2005 emission level. This represents a significant
amendment to the existing emissions trading regime.

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. Setting 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, the report marks out the road to a low-car-
bon Finland in 2050 (more details on the report is presented in Annex 3).

4.7  Sectoral policies and measures

4.7.1 Energy

Policies and measures in the WM and WAM scenarios

'With measures' scenario

The general objective of Finland's energy policy is to ensure energy security
at competitive prices and with the lowest possible environmental impacts.
Finland uses a diversity of energy sources, and its energy imports cover
about 70 per cent of total use. During the past two decades, energy supply
has shifted away from oil and coal towards wood-based fuels, peat, natural
gas and nuclear energy. Industry accounts for about half of total energy use
and its share has increased over time. The forest industry is the largest en-
ergy consumer, but it produces more than 40 per cent of its energy needs
from waste wood and other by-products, for example black liquor. The
share of wood and wood-derived products in the total energy supply is the
highest in Europe.

The 'with measures' (WM) scenario includes all energy policy measures
in use at the beginning of 2007. Direct governmental intervention to guide
the choice of energy sources is rare in Finland. However, economic instru-
ments, i.e. taxation and subsidies, have been used to improve energy effi-
ciency and promote the development of domestic energy sources such as
peat and biomass. Table 4.5 shows the major policies and measures included
in the WM scenario in the energy sector. Finland's fifth nuclear power reac-
tor, currently under construction, represents the most efficient way, in quan-
titative terms, of reducing CO, emissions. Compared against generating the
same amount of electricity using coal condensing power (a marginal produc-
tion mode in Finland), the new nuclear plant's emissions will be lower by
some 8 million tonnes CO, eq. The request to build a nuclear power reactor
was presented by a consortium of private companies and required the ap-
proval of the Government and Parliament. The assumptions of the WM sce-
nario are described in detail in Chapter 5.

15 (2009/29/EC)
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Table 4.5
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 inusein 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

No 'without measures' scenario has been developed in Finland. There-
fore, mitigation impacts of the policies in the WM scenario are not avail-
able in Table 4.5.

The EU ETS is included in the WM scenario. The EU ETS has been op-
erating since 2005 and is by far the strongest measure for reducing emis-
sions at both the domestic and EU level. The EU ETS is considered here as
a domestic measure, even though entities with emission ceilings participat-
ing in the scheme acquire emission units (AAUs, CERUs and ERUs)
through trading.

Table 4.6 shows that the total volume of EU ETS allowances for the pe-
riod 2008-2012 in Finland amounts to 187.8 million tonnes CO, eq.
corresponding to 37.6 million tonnes CO, eq. per year. Emission allow-
ances of 7 million tonnes CO, eq. are reserved for the so-called new en-
trants joining the system during the trading period. The annual figure of
37.6 million tonnes CO, eq. represents a substantial reduction from the av-
erage actual emissions in previous years. Electricity production and district
heating carry the heaviest burden in the emissions trading sector.

The electricity market in Finland operates as a part of the wider Nordic
market. Market liberalisation in the mid-1990s resulted in a situation in
which power plants are run primarily on the basis of cost-efficiency objec-
tives. During a year of high precipitation in the Nordic countries the price
of electricity is low because of extensive hydropower production. In a dry
year the price is higher and the marginal production mode is condensing
power. Greenhouse gas emissions therefore fluctuate according to hydro-
logical conditions, but on the whole the deregulation of the market seems
to have led to a reduction in emissions.

Renewable energy sources are supported by various national measures: in-
vestment grants, taxation, subsidies and support for research. Moreover, the
EU ETS is especially important in promoting renewable energy sources.
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Table 4.6
CO, emissions in the emissions trading sector and emissions allowances for 2008-2012
(million tonnes CO, )

Actual emissions (million tonnes COZ) Emission  Emission
allowances allowances
for 2008—  for 2008—
2012, 2012,
million million
tonnes CO2 tonnes CO

1998 1999 2000 2001 2002 2003 2005 2006 2007 peryear in total

%)

Industrial processes 10.6 10.8 10.8 10.8 11.0 11.3 107 113 11.2 12.9 64.4
Industrial

energy production 81 77 73 76 80 79 68 76 74 7.9 39.5
District heating

and CHP 123 1.8 11.1 13.0 132 136 124 140 133 12.2 60.8
Condensing

power production 46 51 47 80 95 163 3.1 11.6 10.6 3.1 15.6
Peak-load

power production 00 00 00 00 00 00 00 00 0.0 0.1 0.5
New entrants 14 7.0
Total 35.7 355 34.0 394 41.7 49.2 33.1 44.6 425 37.6 187.8

* For the year 2004 corresponding data is not available.

Energy conservation measures concern all sectors of the economy and
are included in the WM scenario. Energy efficiency agreements, a volun-
tary scheme for industry and municipalities, have proven to be an efficient
measure next to taxes and subsidies. The total effect of the voluntary
agreements is estimated to exceed 4 million tonnes CO, eq. in 2010 (see
more on the agreements p. 109).

Figure 4.2 illustrates the volume of greenhouse gases under the WM
scenario in the ETS sector and the non-ETS sector. The emissions trend in
the ETS sector has been increasing since 1990, and in the WM scenario this
trend is expected to continue. In the non-ETS sector emissions have been

Figure 4.2
Greenhouse gas emissions in the WM Scenario (million tonnes CO, eq.)
The year 2006 marks the start of the scenario
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2 EU ETS started in 2005
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relatively stable or slightly decreasing, and the future trend in this sector is
very flat under the WM scenario. However, this level of emissions exceeds
the target set for non-ETS sectors in 2020, and so additional measures are
needed in order to meet the 2020 targets. These measures and targets are
discussed below. Meeting the Kyoto target has been described in Section
4.6.1.

'With additional measures' scenario

Table 4.7 shows the major policies and measures included in the 'with ad-
ditional measures' (WAM) scenario in the energy sector. The measures are
designed to achieve the EU targets for emissions reduction, increasing re-
newable energy sources and energy efficiency by 2020.

Table 4.7
Major policies and measures affecting greenhouse gas emissions in the energy sector in
the 'with additional measures' scenario, 2007-2020

Policy Objective Type of Status Estimated
instrument mitigation impact

2010 2015 2020

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

Subsidies, feed-in To reduce emissions  Economic Under na na na
tariffs for renewables implementation

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

na = Not available

Energy efficiency

The Finnish economy is relatively energy intensive, which has led to fairly
high per capita greenhouse gas emissions. Energy use, however, is efficient
by international comparison, which implies that the high energy intensity
can be explained by structural factors. Finland has a cold climate and the
need for space heating, measured by average heating degree days, is higher
than in any other country in the world. In addition, Finland is relatively
large and sparsely populated.

Energy efficiency agreements (see below) and economic subsidies for
developing and implementing energy efficient technology and innovative
modes of operation are important for reaching the targets.

In accordance with the Long-term Climate and Energy Strategy, a
broad-based Energy Efficiency Committee was set up in spring 2008. The
committee's task was to assess and propose measures for attaining the objec-
tive of saving 37 TWh in final energy consumption by 2020. The objective for
2050 is to reduce energy consumption by at least a further third.

In order to reach the objectives, energy efficiency must be enhanced,
particularly in housing, construction and transport. The committee's report
describes almost 125 new or significantly expanded energy saving and en-
ergy efficiency measures. The objectives can only be attained by a combi-
nation of these measures.
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Table 4.8
Final consumption of energy in WM and WAM scenarios in 2020, TWh'®
2005 2006 2007 2020
WM WAM Change

Electricity 85 90 91 103 98 -5
Transport 51 51 52 58 48 -10
Space heating 58 58 57

: 182 160 22
Agriculture 15 14 14
Industry 89 97 97
Own use in energy sector 3 3 3 4 4 0
Total 302 313 31 347 310 37

The Energy Efficiency Committee estimated that the following mea-
sures would yield the biggest annual energy savings by 2020:

® 8.5 TWh can be saved by introducing new vehicle technology and re-
newing the existing car stock more quickly, including the introduction of
electric cars. In order to achieve this, several measures are needed, in-
cluding staggered vehicle taxation, monitoring of the impact of this, and
introducing an energy efficiency classification for cars.

* Energy consumption will be reduced by 4.9 TWh by tightening energy
regulations for new buildings, to be implemented in two phases over the
next few years, and by extending the same requirements to renovation
construction.

e 2.8 TWh can be saved in the non-ETS sectors by substantially more chal-
lenging and broad-based energy efficiency agreements, combined with
research and innovation.

® At least 2.1 TWh can be saved by energy efficiency requirements for
equipment, with household appliances accounting for more than half of
the total.

These measures, most of which are not covered by the EU ETS, will save ap-
proximately 18.3 TWh, which is half of the saving objective. Some of the
overall savings can be attained within the emissions trading sector, where en-
ergy efficiency agreements and a range of other measures play a role too. In
energy intensive industry, it has been estimated that emissions trading and
other measures will cut energy consumption by some 8 TWh by 2020.

Voluntary energy efficiency agreements

Since the 1990s, Finland has employed a voluntary energy efficiency agree-
ment scheme for companies and municipalities. Voluntary measures, such
as energy conservation agreements, energy audits and sector or mea-
sure-specific programmes have already resulted in significant energy sav-
ings. Additional savings are sought by continuing and intensifying these
measures, as well as by adopting new energy saving measures related to the

16 TWh is used for all sectors for the purpose of convenient comparison of the values.
1 TWh = 3600 PJ.
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implementation of EU directives. The scheme covers around 85 per cent of
all industrial energy use and over 50 per cent of the building stock of the
service sector.

New energy efficiency agreements for industries, municipalities and the
oil sector are mainly the responsibility of the Ministry of Employment and
the Economy and have been signed for the period 2008-2016. They follow
the energy conservation agreements that were in force in 1997-2007.

Additional energy efficiency agreements are currently in force for goods
transport, logistics and public transport. These agreements fall under the
responsibility of the Ministry of Transport and Communications. The
housing sector has an energy conservation agreement scheme, which is
overseen by the Ministry of the Environment. New agreements in this sec-
tor will enter into force in the beginning of 2010. In 2010, agreements will
also be launched in the agriculture sector under the Ministry of Agriculture
and Forestry.

Total savings from measures under energy efficiency agreements within
the industry, energy, municipal, property and building sectors at the end of
2010 are estimated to be about 9 TWh per year.

The cumulative CO, reductions under the energy efficiency agree-
ments are estimated to be about 3.4 million tonnes CO, per year by the
end of 2007, based on a marginal emissions rate of 700 kg CO,/MWh. By
the end of 2010 the emissions reduction will exceed 4 million CO, tonnes
per year.

New energy efficiency agreements for business, industry and municipal-
ities for the period 2008-2016 were signed in December 2007. The new
agreements are especially important for implementing the Energy Services
Directive'” that entered into force in May 2006. Further regulations will be
prepared as necessary to ensure implementation of the obligations.

Figure 4.3
Total energy savings resulting from the energy conservation agreement scheme
1998-2007
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Renewables

Finland aims to increase the proportion of renewable energy in final energy
consumption to 38 per cent by 2020 (2005: 28.5 per cent). This target is to
be achieved by reducing energy consumption and increasing the use of
renewables. Wood-based fuels, liquid biofuels,
wind power and heat pumps will contribute
most to the target.

In September 2009 the working group set
up by Ministry of Employment and the Econ-
omy to consider the structure and size of re-
newable energy feed-in tariffs submitted its
final report for a feed-in tariff for wind power
and electricity generated from biogas.

The working group suggests that a mar-
ket-based guaranteed price be introduced for
wind power in Finland. The guaranteed price
for wind power would be introduced in early
2010 for a period of 12 years. At the initial stage, the guaranteed price for
wind power determined by the authorities would be EUR 83.5/MWh. The
difference between the market price of electricity and the guaranteed price
would be paid to wind power producers as a feed-in tariff. For instance, at a
EUR 50/MWh market price, the premium guaranteed by the feed-in tariff
would be EUR 33.5/MWh. The tariff levels would be somewhat higher in the
initial stage of the scheme order to facilitate the rapid launch of investments.

The feed-in tariff is expected to further the construction of wind power in
line with the Long-term Climate and Energy Strategy, the objective of which
is to increase the production of wind power to 6 TWh, i.e. by almost 30 times,
by the year 2020 (current production level approximately 0.2 TWh).

Other measures to promote renewables, especially biomass, are cur-
rently being elaborated.

Table 4.9
Renewable energy in WM and WAM scenarios in 2020, TWh

2005 2006 2007 2020
WM WAM

Renewable fuels related to industrial production

Black liquor 36.7 43.3 42.5 38 38
Industrial wood residues 23.1 26.7 26.0 22 22
Total 59.8 70.0 60 60

Renewables targeted by policies

Hydro power 13.6 11.3 14.0 14 14
Recovered fuels and biogas 1.7 1.9 2.0 2 35
Forest chips 5.8 7.2 53 18 21
Small-scale combustion of wood 13.4 13.6 13.5 12 13
Wood pellets 0.1 0.1 0.2 0.7 3
Heat pumps 1.8 2.4 2.8 3 5
Liquid biofuels 0.0 0.0 0.0 6 6
Wind power and solar energy 0.2 0.1 0.2 1 6
Total 94.9 102.7 106.5 115 128
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Energy use in residential and other buildings

'With measures' scenario

CO, emissions from the use of energy in buildings are mainly covered by
the emissions trading sector. District heating is the source for about half of
the space heating in Finland. The majority of district heating production —
as with electricity produced in CHP plants — falls within the sphere of the
emissions trading sector. Much of the rest of Finland's electricity produc-
tion is also covered by the emission trading sector. Therefore, the category
of direct CO, emissions from energy use in buildings in Finland only com-
prises emissions from domestic heating using light fuel oil and to a very
small extent natural gas, which is typical of much of the country's detached
housing stock. These CO, emissions amount to about 3 million tonnes an-
nually. The non-CO, emissions from energy use in buildings are much
smaller, approximately 0.2 million tonnes CO, eq. annually. Most of these
emissions are CH, emissions from wood combustion.

The Directive on the energy performance of buildings'® aims at reducing
CO, emissions by improving the energy efficiency of buildings. The direc-
tive was implemented in Finland by a new regulation which came into
force at the beginning of 2008. New Finnish legislation on the energy effi-
ciency of buildings includes the following:

e Act on energy certification of buildings” and Ministry of the Environ-
ment Decree on Energy Certification of Buildings™.

® Act on energy efficiency inspections of cooling equipment used in air
conditioning systems in buildings®'.

¢ Amendments to the Land Use and Building Act”, which was expanded
to cover energy efficiency requirements and details on how energy effi-

ciency should be calculated.”

Regulation on energy efficiency of buildings, included to the National
Building Code, were modernised in 2007 and came into force at the begin-
ning of 2008.

The Government has supported energy efficiency improvements in reno-
vation and investment in low-carbon heating systems through various
subsidies. There is also an interest subsidy system promoting loans for reno-
vations which improve energy efficiency.

Information provision and campaigns supported by the Government
seek to influence the behaviour of building users and owners and individual
consumers.

'With additional measures' scenario

Policies and measures for residential and other buildings aim at improving
energy efficiency, reducing emissions in the ETS and non-ETS sectors and
increasing the use of renewable energy. Additional measures in the Finland's
Long-term Climate and Energy Strategy include setting standards, economic

18 (2002/91/EC)
19 (487/2007)
20 (765/2007)
21 (489/2007)
22 (1129/2008)
23 (488/2007)
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measures, and dissemination of information, education and research. Mea-
sures are targeted at both new buildings and the existing building stock.

4.7.2 Transport and communications

'‘With measures' scenario

Policies and measures in the transport sector under the 'with measures'
(WM) scenario are outlined in Table 4.10. The WM scenario includes all
climate policy measures in use in the transport sector at the beginning of
2008. It also includes the EU aim for increasing the share of biofuels in gas-
oline and diesel to 10 per cent by 2020, which was decided by the Euro-
pean Council in March 2008.

According to the present EU recommendation the share of biofuels in
petrol and diesel should be 5.75 per cent by 2010. In Finland this recom-
mendation has been implemented through the Act* on promoting biofuels
in transport. Under the Act the annual minimum share of biofuels, mea-
sured from the total energy content of gasoline, diesel and biofuels deliv-
ered for consumption, must be 2 per cent in 2008, 4 per cent in 2009 and
5.75 per cent in 2010. This is one of the most important measures in the
WM Scenario in transport sector.

Another important measure in this scenario is the voluntary agreements
between the European Comission and car manufacturers. The aim of these
agreements is that average CO, emissions of new registered cars should not
exceed the level of 120 g/km for diesel cars and 140 g/km for gasoline cars.
However, at the end of 2007 it seemed likely that this aim would not be
fullfilled in all EU countries, and so the EU Comission decided to set new

Estimated mitigation impact of the WM projection (million tonnes CO, eq.)

Policy or measure

1. Biofuels

2. Voluntary agreements
with car manufacturers

3. Energy saving
agreements

4. Eco-driving

5. Promotion of public
and non-motorised
transport

Effect of transport
measures in total

Objective GHG Type of Status Implementing Estimated
instrument entity mitigation impact
2010 2015 2020
Renewables €0,  Regulatory Under Ministry of na na 1.0

implementation ~ Employment and

the Economy

Energy saving, €0,  Technical Implemented EU na na na
to reduce emissions
Energy saving, €0,  Technical, Implemented Ministry of na na na
to reduce emissions informational, Transport and

(economic) Communications
Energy saving, €0,  Technical, Planned / Ministry of na na na
to reduce emissions informational, implemented Transport and

(economic) Communications
Energy saving, €O,  Regulatory, Planned / Ministry of na na na
to reduce emissions technical, proposed / Transport and

informational, implemented Communications

economic

na na na

na = Not available

24 (446/2007)
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performance standards for the emissions of new passenger cars (see the
WAM scenario).

There have been two energy efficiency agreements in the transport sec-
tor since the 1990s: one on goods transport and logistics and the other on
public transport services. They were revised in 2007 and 2008 to comply
with the requirements of Directive 2006/32/EC of the European Parlia-
ment and of the Council on energy end-use efficiency and energy services.
The aim of the new agreements is a 9 per cent improvement by 2016 in the
energy efficiency of those enterprises that adopt the agreements. The new
agreements are part of the WAM scenario in the transport sector.

The aim of promoting public transport as well as pedestrian and cycling
facilities is also an important measure in both the WM scenario and the
WAM scenario. The difference between these scenarios and earlier goals is
that previously there was no quantitative target set for this. The new tar-
gets for this are given below.

'With additional measures' scenario

Table 4.11 sets out the main policies and measures included in the 'with ad-
ditional measures' (WAM) scenario in the transport sector. The measures
are designed to achieve the EU targets for emissions reduction. The EU tar-
get set for Finland is to reduce greenhouse gas emissions in the transport sec-
tor and in other sectors outside the scope of emissions trading by 16 per cent
from the 2005 level by 2020. In Finland's Long-term Climate and Energy

Table 4.11

Estimated mitigation impact of the WAM projection (million tonnes CO, eq.)

Policy or measure Objective GHG Type of Status Implementing Estimated mitigation
instrument entity impact

2010 2015 2020

1. CO, performance Energy saving, CO, Regulatory Under Ministry of na na 2.1-24
standards for new to reduce emissions implementation  Transport and
passenger cars Communications

2. Differentiation of car  Energy saving, CO, Fiscal Implemented  Ministry of na na Seeabove
and vehicle taxation  to reduce emissions Finance (number 1)

according to vehicle-
specific emissions

(CO,/km)

3. Implementation of Energy saving, CO, Informational ~ Under Ministry of na na Seeabove
vehicle energy labelling to reduce emissions implementation  Transport and (number 1)
scheme Communications

4. New energy saving Energy saving, €O, Technical, Implemented  Ministry of na na 03
agreements to reduce emissions informational, Transport and

(economic) Communications

5. Mobility management/ Energy saving, €O, Technical, Planned Ministry of na na Seebelow
mobility centres to reduce emissions informational Transport and (number 6)
(incl. eco-driving) Communications

6. Promotion of public Energy saving, CO, Regulatory, Planned / Ministry of na na 03
and non-motorised to reduce emissions technical, proposed / Transport and
transport informational, implemented ~ Communications

economic

7. Financial steering Energy saving, CO, Regulatory, Planned Ministry of Finance, na na Uptol4
methods (fuel taxation  to reduce emissions fiscal and/ Ministry of Transport
and / or road user or economic and communications
charges)

Effect of transport 2.7-3.0

measures in total (without

number 7)

na = Not available
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Strategy the transport sector was set a target of reducing emissions by 15 per
cent by 2020. This means that in 2020 greenhouse gas emissions from trans-
port must not amount to more than 11.4 million tonnes CO, eq. In 2007 the
total amount of greenhouse gas emissions from Finnish road, rail, air and sea
transport was 13.7 million tonnes CO, eq.

In March 2008 the Ministry of Transport and Communications ap-
pointed a committee to draw up a proposal for a climate policy programme
to be implemented within the Ministry's administrative sector between
2009 and 2020. The committee completed its work in March 2009. Ac-
cording to this programme the aim of Ministry's administrative sector is to
substantially reduce emissions from business, industry, administration and
people's everyday lives by means of transport and communications policies.
In addition, by increasing the use of biofuels, emissions from transport will
be cut by 2.8 million tonnes CO, eq. compared to the estimated emissions
level for 2020 under the WM scenario.

The administrative sector of the Ministry of Transport and Communica-
tions will also take steps to adapt to climate change in the construction,
maintenance and management of the transport and communications infra-
structure, while maintaining the level of transport and communications
services. It will also seek to utilise any advantage to be gained from possible
benefits of climate change.

The following measures will be taken to achieve the climate policy aims of
the administrative sector:

1. The vehicle fleet will be renewed. The aim is that by 2020 specific emis-
sions of new cars sold in Finland would be close to the EU objective
(95 g/km; the current level is at around 163.5 g/km) and the rate of ve-
hicle fleet renewal would be around 7 per cent a year. The goal with
regard to the entire vehicle fleet is that by 2020 the average carbon di-
oxide emissions would be 137.9 g/km at most (currently around 180.1
g/km). This means that the specific emissions of the Finnish vehicle
fleet would be reduced by a third.

2. Energy efficiency in transport will be improved. The aim is that goods
transport and public transport operators that are party to energy effi-
ciency agreements will save 9 per cent in energy consumption and that
the overall energy efficiency in the transport sector will improve.

3. The growth of passenger traffic volumes in urban areas will be guided to-
wards more environmentally friendly transport modes. The aim is that by
2020 a total of 100 million more public transport journeys and 300
million more walking and cycling journeys will be made, which means
about a 20 per cent increase on the current figures. The popularity of
public transport, walking and cycling will be promoted particularly in
growing urban areas that provide the best environment for public trans-
port services and reasonable distances for walking and cycling.

4. The attainment of Finland's climate policy objectives will be supported by

information society and communications policy. The administrative sector
will systematically promote the use of information society services that
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decrease emissions in business, industry, administration and people's
everyday lives. The impact of communications technology and the
spread of services in electronic form will be studied in 2009-2011.

5. A decision will be made in 2012 on the financial steering methods used in the
transport sector. If it appears that the climate policy objectives for the
transport sector cannot be achieved through the measures referred to
above under 1-4, direct financial guidance mechanisms will be introduced
to influence traffic volumes and the share of different transport modes.
These mechanisms could include fuel taxation and road user charges. A
decision on the possible introduction of financial steering methods will be
made in 2012 at the latest. The new emissions reduction aims of the inter-
national climate agreement to be adopted will be taken into account in
the decision-making process.

6. Action will be taken to adapt to climate change. The aim is that climate
change will not lower the current service level in transport and com-
munications. In order to ensure this, the Ministry's administrative sec-
tor will update its provisions concerning transport infrastructure con-
struction, maintenance and management, outline an action plan for ex-
ceptional circumstances and invest in research. The administrative sec-
tor will also monitor and take advantage of possible new opportunities
offered by climate change (e.g. the impact of a longer snow-free period
on the popularity of walking and cycling, and the effect of a shorter
ice-cover period on shipping).

4.7.3 International bunkers

There are currently no emission limits on
international bunkers (aviation and ship-
ping). Such limits have regularly been on
the agendas of the International Civil Avi-
ation Organisation (ICAQ) and the Inter-
national Maritime Organisation (IMO),
but no decisions have been made.

Annual emissions from international

FEDERAL DANUBE

bunkers fluctuated considerably in Finland LimAssoL
until 1999, but have since been fairly sta-
ble or even decreased. Emissions from in-

ternational bunkers amounted to 3.5 mil-
lion tonnes CO, eq. in 2007. About two
thirds of the emissions came from marine
bunkers and one third from aviation. If no measures are taken, greenhouse
gas emissions from international bunkers in Finland are expected to grow by
approximately 0.1 million tonnes CO, eq. by 2020.

The EU has decided to include aviation in the EU ETS, starting in 2012.
All aircraft taking off and/or landing in the EU will be included in the trad-
ing. The Parliament of Finland adopted an Aviation Emissions Trading Act
in November 2009.

According to the conclusions of the EU Environment Council, adopted
in October 2009, the EU strives for emission reduction targets for interna-
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tional aviation and shipping in the international climate change agreement.
The reduction target for emissions from shipping should be 20 per cent and
for aviation 10 per cent by 2020 compared with the levels in 2005. Finland
is ready to subscribe these new targets as a part of EU.

4.7.4 Industrial processes

The most significant CO, emissions from industrial processes are included in
the EU ETS and are covered in Section 4.7.1. The remaining CO, sources in
this sector are small and no specific policies in the WM scenario target either
these emissions or the CH, and N,O emissions from industrial processes.

In the WAM scenario the emissions trading sector is extended and addi-
tional emissions from industrial processes, for example N,O emissions from
nitric acid production, are included. Furthermore, the non-ETS emissions
from industrial processes are subject to emission ceilings. An estimate of
the impact on industrial process emissions is presented in Table 4.13.

Mitigation of F-gas emissions

'With measures’ scenario

The most important regulations for reduc-
ing the amount of F-gases are the EC regula-
tion on F-gases™ and the directive on emis-
sions from air-conditioning systems in motor
vehicles™. Technical advances have affected
emissions as well, because they have led to
lower charges and decreased leakage.

F-gas emissions from electricity distribu-
tion equipment and foam blowing have de-
clined as a result of voluntary measures in
the industry and are expected to stabilise to
the level of recent years. Restrictions pre-
scribed by the EC regulation will cut emis-
sions from aerosols and other sources, but
emissions are expected to start rising again
due to increased activity in the source fields
not covered by the regulation. However, the total emissions are expected to
decline as emissions from refrigeration and air conditioning equipment ac-
count for close to 90 per cent of Finnish F-gas emissions.

'With additional measures' scenario
Harmonised EU legislation does not allow national restrictions on the use
of F-gases, but Member States are allowed to promote the use of alterna-
tives. As an additional measure Finland is promoting F-gas substitutes
through information dissemination and campaigns. Finland will also sup-
port partial prohibition of F-gases in the F-gas regulation that will be re-
viewed in 2011 (Table 4.12.).

The WAM projection for F-gases is based on the assumption that the re-
view will lead to additional regulatory measures. Further restrictions are

25 (Regulation 842/2006/EC)
26 (Directive 2006/40/EC)
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Table 4.12

Estimated mitigation impact of the WAM scenario (million tonnes CO, eq.)

Policy or measure Objective GHG Type of Status Implementing Estimated mitigation
instrument entity impact

2010 2015 2020

Review of the EC  Partial prohibition of ~ HFCs, PFCs Regulatory planned*  Ministry of 0 0.16 038
F-gas regulation the use of F-gases and SF6 the Environment

*depends on decisions at the EU level

expected on the use in refrigeration and air conditioning equipment, foam
blowing and aerosols in all technically feasible applications and in line with
safety and health concerns. The emission reduction achieved with these ad-
ditional measures is estimated to be 0.38 million tonnes CO, eq. more than
in 2020 than with the WM projection.

4.7.5 Machinery

'‘With measures' scenario
The number of machines equipped with an internal combustion engine and
used in, for example, agriculture or construction in Finland has increased in
recent years to over 2.3 million. Although slightly over 10 per cent of these
are tractors and other diesel-operated vehicles, they account for over 80 per
cent of the CO, emissions of all machinery. Gasoline-driven machinery ac-
counts for only a small proportion of emissions. About 2 per cent of all ma-
chinery is replaced annually with more energy-efficient models.

The greenhouse gas emissions generated by machinery are not directly
covered by EC regulations or Finnish legislation.

In the WM scenario the CO, emissions generated by machinery are esti-
mated to increase by 10 per cent from 1990 during the subsequent 25
years, to 2015. After 2015 the increase is estimated to slow down.

'With additional measures' scenario

CO, emissions from machinery will be tackled by promoting and increasing
the use of renewable energy sources like biofuels (Table 4.13). The objec-
tive is to have the same share of bio-components in machinery fuel as in
road transport fuels. The RES directive” on the promotion of the use of
energy from renewable sources and the directive” and amendment™ on the

Table 4.13

Estimated mitigation impact of the WAM scenario (million tonnes CO, eq.)

Policy or measure Objective GHG  Type of Status Implementing Estimated mitigation
instrument entity impact

2010 2015 2020

Biofuels in 10 per cent share of bio- CO,  Regulatory Proposed  Ministry of Employment 0.04 0.13  0.27
machinery components in machinery and the Economy
fuel by 2020.

27 (Directive 2003/30/EC)
28 (Directive 1998/70/EC)
29 (Directive 2003/17/EC)
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quality of gasoline and diesel fuels also create favourable conditions for in-
creasing the use of biofuels in machinery.

4.7.6 Agriculture

WM scenario
= Finnish agricultural policy is based on the view that
the competitive disadvantage due to natural condi-
tions (such as short growing period, low tempera-
tures, frosts and problematic drainage conditions)
must be compensated for in order to have profit-
able domestic production and to make agriculture
sustainable and multifunctional. The objectives of
sustainable and multifunctional agriculture include
taking into account greenhouse gas emissions, the
possible need for adaptation measures and other
environmental and socio-economic aspects. These
objectives can be reached through the Common
Agricultural Policy of the EU as well as national
measures. According to conclusions of the European Council, agricultural
production should continue in all areas of the community.

The most effective climate policy measures can conflict with agricul-
tural policy objectives and measures, such as securing the availability of
food and animal welfare and reducing strain on water systems. If Finnish
consumption patterns remained unchanged, a reduction in domestic agri-
cultural production would be unlikely to reduce global greenhouse gas
emissions as domestic production would be replaced by production else-
where. On the contrary, transportation may even increase emissions.

Annual CH, and N,O emissions from agriculture have fallen by 22 per
cent since 1990 due to a decrease in the cultivation of organic soils, in the
number of livestock and in nitrogen fertilisation. Changes in agricultural pol-
icy and farming subsidies have had a significant influence on agricultural ac-
tivities and hence the emissions from this sector.

Agri-environmental payment is an essential tool for promoting sustainable
development in agriculture, and about 90 per cent of Finnish farmers have
participated in the payment programme. Its objectives are to decrease nutrient
load on the environment, especially on surface and ground waters, and to pre-
serve plant and animal biodiversity and the rural landscape. The measures also
aim at maintaining or improving the productive capacity of agricultural land
and reducing greenhouse gas emissions to meet the targets. Agri-environmen-
tal payment is part of the Rural Development Programme for Mainland Fin-
land 2007-2013, which is based on a Council regulation®.

WAM scenario
New national measures (Table 4.14) under the Long-term Climate and En-
ergy Strategy include:

* Reduction of greenhouse gas emissions and the objectives of energy sav-

ing will be taken into account throughout agricultural policy.

30 (Regulation EC 1783/2003)
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¢ Environmentally friendly manure treatment will be promoted.

¢ Production and use of energy crops will be intensified, as well as use of
agricultural by-products and manure especially in biogas production.

¢ Finland intends to persuade the EU to change its EU state subsidy guide-
lines so that new national measures to reduce greenhouse gas emissions
can be introduced.

® Measures to reduce greenhouse gas emissions from organic soils will be
defined.

® Measures will be identified to decrease greenhouse gas emissions from
animal husbandry while preserving the level of production.

Back to Contents

Table 4.14

Estimated mitigation impact of the WAM projection (million tonnes CO, eq.)

Policy or measure Objective GHG Type of Status Implementing
instrument entity

Government Decree on the  To reduce N,0  Informational,  Implemented Ministry of Agriculture

restriction of discharge of ~ discharge of regulatory and Forestry

nitrates from agriculture into nitrates

waters (931/2000)

Promoting biogas treatment To reduce CH, CH,  Economic, Implemented Ministry of Agriculture

of manure emissions informational and Forestry

Measures affecting N,0 Toreduce N,0 N,0  Economic, Planned Ministry of Agriculture

emissions from emissions informational, and Forestry

agricultural soils research

Act on the implementation Economic, Implemented Ministry of Agriculture

of the single payment informational and Forestry

scheme (557/2005) and
Ministry of Agriculture and
Forestry Decree (183/2006)

Rural Development Voluntary / Implemented Ministry of Agriculture
Programme for Mainland negotiated and Forestry
Finland 2007-20 agreement

Estimated
mitigation impact

2010 2015 2020

na. na. na.

0.01 0.02 0.03

0.14 032 0.50

na. na. na.

na na na

na = Not available

4.7.7 Land use, land-use change and forestry

'With measures' and 'With additional measures' scenario
Land use, land-use change and forestry (LULUCEF) sector affects mitigation
of climate change in three different ways:

* By protecting and increasing existing carbon storages and sinks
® By creating new carbon storages and sinks
® By replacing fossil-based energy, raw materials and products with biomass

The LULUCEF sector as a whole acts as a net sink in Finland because emis-
sions under this sector are smaller than removals. This net sink from the
LULUCEF sector can vary greatly from one year to the next: in 1990-2007
it was between 16.6 and 32.2 million tonnes CO, eq. This variation is
mainly due to changes in forest harvesting levels.

According to the National Forest Inventory the annual increment of
growing stock has been increasing since the 1970s, reaching its current
level of 97 million cubic metres, of which 94 million cubic metres is in
commercially managed forests.
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Finland's forest policy aims at sustainable forest management, and the
policy measures include legislation, the National Forest Programme 2015,
financial support and extensive public forestry organisations. For more
information on these, see Section 4.5.

The studies by the Finnish Forest Research Institute (METLA) indicate
that Finnish forests will probably act as a net sink in the future, too. The ob-
jective for the forests' carbon sink (incl. trees and soil) set out in the National
Forest Programme (NFP 2015) is to maintain the sink at a level of at least
10-20 million tonnes CO, eq. per year up to 2015. The harvesting is tar-
geted to increase by 10-15 million cubic metres a year in the NFP 2015. The
objectives and measures in the Long-term Climate and Energy Strategy are
consistent with the policy defined in the NFP 2015 regarding the increase of
industrial roundwood and energy wood, and will help to achieve the target
set by the Directive on promotion of the use of energy from renewable
sources®'. The current global economic downturn will influence the achieve-
ments of the NFP 2015.

The national measures set out in the NFP 2015, consistent with the
Long-term Climate and Energy Strategy, include the following measures to
be implemented in order to secure the climatic advantages provided by
forests and to ensure the availability of renewable raw materials:

¢ The amount of silvicultural and forest improvement work will be increased.

® A permanent bioenergy advisory service will be provided.

¢ Adequate training for forestry professionals, advisory services for forest
owners and forest planning will be ensured.

® Forest management recommendations and instructions will be revised
according to the latest research results, emphasising the vitality of for-
ests, their impact as carbon sinks and measures promoting sustainable
harvesting.

® Models for environmental payments will also be examined as well as
other measures to stimulate increased sequestration of forest carbon.

® The use of wood for energy production will be promoted through provi-
sion of energy and investment subsidies while ensuring that subsidies do
not distort competition.

The NFP 2015 provides the basis for both the WM and WAM scenarios,
and so the WAM scenario is not described separately.

With regard to agricultural soils, CO, emissions from croplands and
grasslands are not expected to be subject to large changes in the WM sce-
nario by 2020. In the WAM scenario measures in the agriculture sector af-
fecting CO, emissions are estimated to decrease CO, emissions from agri-
cultural soils. There are still significant uncertainties in these estimates.
New methods are being developed to increase the accuracy of the emis-
sions. Emissions from peat production areas are estimated to be the same in

WM and WAM scenarios.

31 (Directive 2001/77/EC)
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Table 4.15

Estimated mitigation impact of the WAM projection (million tonnes CO, eq.)

Policy or measure Objective GHG Type of Status Implementing Estimated mitiga-
instrument entity tion impact

2010 2015 2020

Measures affecting Toreduce CO, CO,  Economic; Planned Ministry of Agriculture 038 094 1.48
€0, emissions from emissions informational; and Forestry

agricultural soils research

Finland's National Forest Informational ~ Adopted Ministry of Agriculture na na na
Programme and Forestry

Promoting the use of wood Informational ~ Adopted Ministry of Agriculture na na na

and Forestry

Promoting forest bioenergy Informational ~ Adopted Ministry of Agriculture na na na
and Forestry

na = Not available

Implementation of Articles 3.3 and 3.4 of the Kyoto Protocol
Articles 3.3 and 3.4 of the Kyoto Protocol concern emissions and removals
from land use, land-use change and forestry (LULUCF) activities. Article
3.3 activities (afforestation, reforestation and deforestation) are based on
land-use changes, and reporting of these activities is mandatory for the
Annex [ Parties. Election of activities under Article 3.4 (forest management,
cropland management, grazing land management and revegetation) is volun-
tary for Parties during the first commitment period.

Based on a study by the Finnish Forest Research Institute (METLA), Ar-
ticle 3.3 activities are estimated to cause net emissions over the period
2008-2012. This is due to land-use changes from forest land to other land
uses and low carbon sequestration rates in areas afforested or reforested
since 1990. The estimations include high uncertainties and will get more
accurate as the calculation methods are further developed.

In late 2006, the Finnish Government took the decision to elect forest
management activity under Article 3.4 of the Kyoto Protocol, for the first
commitment period. This would enable Finland to compensate for net
emissions resulting from Article 3.3 activities and to provide removal units
(RMUs) worth up to 0.59 million tonnes CO, eq. per year.

The potential of cropland management and grazing land management
activities has been assessed by MTT Agrifood Research. It is estimated that
CO, emissions from agricultural soils are declining. However, uncertainties
associated with estimations of soil CO, emissions and removals and
non-CO, emissions are still significant and therefore agricultural activities
under Article 3.4 are not elected for the period 2008-2012.

4.7.8 Waste management

'With measures' scenario
Finnish waste legislation is largely based on the EU's Landfill Directive™
and Waste Directive™.

32 (Directive 1999/31/EC)
33 (Directive 2006/12/EC)
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Implementation of the national Waste Act** has reduced emissions by
increasing recycling and reuse of waste, landfill gas recovery and alternative
treatment methods to landfills. In 2008 the Government approved the Re-
vised National Waste Plan for 2008-2016, based on the Waste Act and EU
waste legislation. It describes the current state of waste management and
sets quantitative and qualitative targets to be achieved by 2016. The targets
and measures are based on eight general objectives:

¢ Reduce the amount of waste by improving material efficiency

¢ Improve management of recycling

Improve management of hazardous waste

Reduce the greenhouse gas effect of waste management

Reduce health and environmental disadvantages of waste management
Improve the organisation of waste management

Strengthen the know-how of waste management

Perform international transfer of waste in a controlled way

Finland also has a national strategy for reducing the amount of biodegradable
waste going to landfills. This national Bio Waste Strategy (2004) includes
measures to implement the Landfill Directive. The directive, which sets tar-
gets for reducing the amount of biodegradable waste disposed of in landfills,
was put into effect with the Government Decree on landfills”. Under this de-
cree, disposal of biodegradable municipal waste at landfills had to be reduced
to 75 per cent of the 1995 levels by 2006 and to 50 per cent by 2009. The tar-
get for 2016 is 35 per cent. The landfill tax was also adjusted in 2005 to en-
courage the reuse of biodegradable waste as material and for energy.
Greenhouse gas emissions from the waste sector will decrease in the
'with measures' (WM) projection by the year 2020. It is difficult to esti-
mate the mitigation impacts of individual policies and measures, particu-
larly because there is no 'without measures' scenario avail-
able for the waste management sector. The main reason for
the decrease is the implementation of the Landfill Directive
and national legislation and strategies to reduce the amount
of waste and to minimise especially the amount of biode-
gradable waste delivered to the landfills.

Emission reductions have also been achieved by increasing
landfill gas recovery. In the revision of the Government Decree
on landfills in 2006 the collection of methane was extended to
closed landfills. The total amount of landfill gas recovered in
2007 was more than a third of the total emissions from land-
fills, amounting to approximately 0.7 million tonnes CO, eq.

Finland's national waste legislation is currently under revi-
sion, and the revised statutes will implement the new Waste
Framework Directive®®. A new national waste plan is under
preparation and is expected to be ready by the end of 2016.
The 13 regional environment centres have each drafted their
own regional waste plan.

34 (Act 1072/1993)
35 (202/2006)
36 (2008/98/EC)
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'‘With additional measures' scenario

Greenhouse gas emissions generated by the waste sector in Finland are de-
clining under the WM scenario, and the additional potential for emissions
reductions under a WAM scenario are limited. Additional policies and
measures focus on municipal waste and on biodegradable waste generated
by forestry and tourism and the food and building industries. The aim is to
reduce municipal waste and to achieve a situation in which 80 per cent of
municipal waste is recycled or used as energy, and a maximum of 20 per
cent ends up at landfills. Increased waste incineration will also reduce emis-
sions from industrial waste generated by other industries.

Additional policies and measures in the waste sector aim at reducing the
amount of waste, minimising biodegradable waste in landfills, promoting
incineration and digestion of non-recyclable waste, increasing landfill gas
recovery and improving waste water treatment in sparsely populated areas
(Table 4.16).

The estimated total emission reduction in the WAM scenario in 2020 is
0.13 million tonnes CO, eq. more than in the WM scenario.
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Table 4.16

Estimated mitigation impact of the WAM scenario (million tonnes CO, eq.)

Policy or measure Objective GHG Type of Status Implementing
instrument entity

Minimising CH, emissions ~ To reduce CH, CH,  Regulatory Implemented Ministry of

from landfills emissions the Environment

Promoting digestion and Toreduce CH; CH,,  Regulatory Implemented Ministry of

increasing waste emissions N.O Finance

incineration

Improvement of waste To reduce N,O N,0 Planned Ministry of

water management in emissions the Environment

sparsely-populated areas

Estimated mitiga-
tion impact

2010 2015 2020

0

0

0.01

0.15 0.09

0.01 0.02

0.02 0.02

4.7.9 Land-use planning and spatial structure

The national Long-term Climate and Energy Strategy includes measures
that aim to minimise the greenhouse gas emissions related to the urban
structure. Development of the urban structure is crucial because it has a
long-term effect on greenhouse gas emissions.

Measures focus on preventing urban sprawl, reducing the need for trans-
portation and encouraging cycling and walking. The objectives include in-
creasing the use of more efficient heating systems such as district heating in
a dense urban structure. These require directing tax policies and other eco-
nomic measures, municipal land use policies, guidance in land-use planning
and building, and transport policy in such a way that preventing urban
sprawl is a key target throughout the administration. Regional climate
strategies are expected to provide information and assessments on the im-
pacts of land-use planning on the greenhouse gas emissions.

The quantitative emission reduction potential of the policies and mea-
sures concerning land-use planning has not been estimated. Urban struc-
ture influences emissions mainly generated by transport and from heating
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of buildings. Economic benefits gained from preventing urban sprawl usu-
ally outweigh the costs.

4.8 Taxation and subsidies

Energy taxation is a substantial source of revenue for the state, generating
nearly EUR 3,000 million annually, or about 8 per cent of the total tax rev-
enue. Energy taxation is an excise duty levied on transport and heating fu-
els and electricity. Besides its fiscal significance, energy taxation is a central
instrument in energy and environmental policy. The aim is to curb the
growth of energy consumption and direct the production and use of energy
towards low carbon alternatives.

The current energy taxation scheme has been in force since 1997. Some
modifications to the scheme have been made in order to alleviate the im-
pact of the EU ETS, which started in 2005. Specifically, ETS was seen to
cause problems for industrial competitiveness, mainly due to rising elec-
tricity prices. Therefore, from the beginning of 2007 the electricity tax for
industry was halved from 0.44 ¢/kWh to 0. c/kWh.

Emission trading was also regarded as a threat to the use of peat in en-
ergy production, especially in the production of condensing power. This
could lead to serious unemployment problems in the peat industry and
weaken Finland's security of energy supply, as peat is a major domestic en-
ergy source. Therefore, in July 2005 the tax on peat was abolished, and at
the same time tax subsidies for peat in electricity production were discon-
tinued. A cost-effective feed-in tariff system for 2007-2010 has also
allowed the continued use of peat instead of coal in some condensing power
plants. According to the Long-term Climate and Energy Strategy, the feed-
in tariff system will be continued after 2010.

Energy taxation is divided into a basic tax and a surtax. The basic tax is fis-
cal 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 fu-
els is determined according to their carbon content, and since 2008 it has been
EUR 20.3 per tonne of CO,, with the exception of natural gas, which is sub-
ject to a 50 per cent reduction in the surtax. Fuels used for power production
are tax-free. Electricity is taxed at the consumption stage. This is divided into
two classes, of which the lower tax is paid by industry and commercial green-
houses, and the higher tax by other consumers. In addition to the energy tax, a
security of supply fee is charged for energy products.

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. The taxation system has also been reformed, changing the
focus from taxing the production of fuels to taxing their consumption. In
addition, the weakening competitiveness of small power plants using re-
newable energy and peat has been addressed by introducing financial sup-
port for small power plants. More recently, the tax subsidy model has been
applied more generally as a means of promoting electricity produced with
renewable sources.
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The latest extension of the financial support for power plants using re-
newable resources was in 2007. At present this support covers nearly all
power production based on renewable energy sources, except large hydro-
power units. In 2007, this support, in the form of tax subsidies, was at
three levels: EUR 0.69 ¢/kWh for wind power and electricity produced
with forest chips; 0.25 ¢/kWh for electricity produced with recycled fuels;
and 0.42 ¢/kWh for electricity produced with other renewable sources. In
2008, a little over EUR 9.5 million was paid as tax subsidies for power pro-
duction. In addition, tax refunds for energy-intensive industries have been
considered necessary to ensure that energy taxation is not an unreasonable
burden. These refunds are around EUR 9 million annually.

Certain features of the taxation scheme also aim to favour selected
sources of energy and forms of production. Such features are exceptions to
the general calculation method of the CO, tax (natural gas) and to the cal-
culation rules concerning the taxation of combined heat and power pro-
duction. However, these are not regarded as direct subsidies.

The European Commission has approved the tax subsidies for power pro-
duction in Finland until the end of 2011. The authorisation for the refund
scheme for energy-intensive companies is also valid until the end of 2011.

4.9 Use of Kyoto mechanisms

Under the EU emissions trading scheme, companies may meet part of their
emission reduction obligation by engaging in the Clean Development Mecha-
nism (CDM) and the Joint Implementation (JI) mechanism. These are pro-
jects in developing countries and in other Annex I countries which will
cost-efficiently reduce emissions and create tradable emission units in the form
of certified emission reductions (CERs) and emission reduction units (ERUs).
The Government may also use project mechanisms or acquire assigned
amount units (AAU) through international emissions trading in accordance
with the Kyoto Protocol in order to meet Finland's national emission commit-
ments. In 2008-2012 Finland may allow its operators in the EU ETS to use
CERs and ERUs up to a maximum relative threshold of 10 per cent.

The Government's budget for the acquisition of Kyoto mechanisms
during the first commitment period is EUR 70 million. Approximately
EUR 20 million has already been invested in the CDM/JI pilot programme,
which operated from 1999 until early 2006. The rest has been or will be al-
located in 2005-2010. Investments in projects and funds are described in
Chapter 7, section 7.3. The Government will acquire the units using its
own consultant and multilateral carbon funds.

The strategy of the purchase programme for the Kyoto period (2008-
2012) was updated at the end of 2007. The Government's purchase pro-
gramme for the Kyoto period was approved in November 2008. The target
is to purchase emission units of 7 million tonnes CO, eq. to be used in
2008-2012. In addition, EUR 30 million will be allocated for purchasing
credits for the post-2012 period. It has been estimated that the present
contracts could generate more than 6 million tonnes CO, eq. Considerable
uncertainties are involved, because both the funds and bilateral projects
contain significant risks. The use of the Kyoto mechanisms is supplemen-
tary to domestic actions for cutting greenhouse gas emissions.
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4.10 Effect of policies and measures on
longer term trends

The effect of the policies and measures of the ETS and non-ETS sectors
(excluding the LULUCEF sector) under the WM and WAM scenarios in
2020 are presented in Table 4.17.

As agreed in the EU climate and energy package, Finland will cut its
greenhouse gas emissions in the non-ETS sectors by at least 16 per cent by
2020 from 2005 levels. This means that emissions from the non-ETS sec-
tors should not exceed 29.7 million tonnes in 2020.

Emissions from the EU ETS sector are expected to increase by 2020,
under the WM scenario. In the WAM scenario, however, emissions will
start to decline as a result of strict measures concerning energy efficiency,
renewable energy sources and measures in the non-ETS sector.

Table 4.17
Emissions in 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 11.4
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 CO, 1.6 1.6 1.6 1.5 1.1
+ Combustion, N,0 0.9 1.0 1.0 1.1 1.0
+ Hydrogen production, CO, 0.07 0.07 0.07 0.8 0.8
Non-ETS total 35.7 353 36.0 36.0 29.7
Emissions in the ETS sector 33.1 44.6 425 52.6 38.8
Total emissions 68.8 79.9 78.5 88.6 68.5

4.11 Mitigation benefits other than
greenhouse gas reduction

The Finnish Environment Institute has performed environmental impact as-
sessments (EIAs) on Finland's climate and energy strategies. The EIA of the
latest strategy includes a comprehensive examination of the
benefits and adverse impacts of the strategy. The measures for
reducing greenhouse gas emissions included in the strategy are
estimated to have an overall positive impact on the environ-
ment. In general, measures that reduce greenhouse gas emis-
sions also reduce air pollution. Small-scale wood burning is an
exception, however.

A life-cycle analysis of the WM and WAM scenarios
shows that the combined environmental impact of fuel pro-
duction and consumption is likely to decrease relative to the
year 2000. The combined environmental impact includes
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eight categories of effects on the environment: climate change, acidifica-
tion, freshwater eutrophication, human health damage due to ozone for-
mation, fresh water ecotoxicity, terrain ecotoxicity, human toxicity and
fossil fuel depletion. This combined environmental impact will decrease
mainly due to reduced fuel consumption in Finland.

Improved energy efficiency and energy savings are expected to have a
positive effect on the environment as the need for energy resources and in-
frastructure will diminish. Natural resources will also be preserved.

According to the EIA flexible the mechanisms of the Kyoto Protocol can
also be used in a way that supports the goals of national development policy.

4.12 Economic impacts

The Government Institute for Economic Research studied the effects of
the Long-term Climate and Energy Strategy on the economy using a dy-
namic applied general equilibrium model (AGE model).

The simulations are based on the policies required for meeting the
Kyoto and longer term emission targets. The EU's Emissions Trading
Scheme (EU ETS) forms a natural starting point for the simulations. The
ETS emission permit prices are assumed to rise gradually to EUR 25 per
tonne CO, by 2012. By 2020, when the tougher target of 20 per cent be-
low 1990 greenhouse gas levels applies, a CO, price of EUR 30 or 45 per
tonne CO, is assumed. Increases in the use of renewable energy sources are
assumed to be achievable using economic and mandatory measures. Fi-
nally, taking into account energy saving measures as well, the full impact of
the measures is calculated.

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. The targets for renewable energy and energy efficiency
would mean a slight increase in investments and employment, however.

Table 4.18
Economic impacts of the WAM scenario in comparison with the WM scenario, %
(allowance price: EUR 30/tonne CO, eq.)

EU ETS Renewables Energy efficiency Total

target target
Household Consumption -1.6 0 -0.2 -1.8
Investments =1.1 -0.15 +1.5 +0.25
Employment -0.05 +0.02 +0.03 0
GDP -0.5 -0.25 -0.05 0.8

4.13 Minimising adverse effects of policies
and measures in other countries

Finland strives to implement its commitments under the Kyoto Protocol in
such a way that social, environmental and economic impacts on other Par-
ties of the protocol, and developing countries in particular, are minimised.
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It takes into account the available knowledge on and understanding of pos-
sible impacts of its anticipated measures, based on information received
from other Parties. At the same time, it keeps in mind the need to achieve
the ultimate objective of the Climate Convention and the need for deve-
loped countries to lead in combating climate change and its adverse effects.

An environmental impact assessment was performed on Finland's na-
tional Long-term Climate and Energy Strategy. The anticipated measures
were assessed, publicised for stakeholder comments and made public be-
fore discussion and adoption of the strategy by the Parliament. The princi-
ple is to plan and implement emission reduction measures in an open and
transparent way, in accordance with notification requirements under inter-
national trade conventions.

Development policy is one of the methods to minimise impacts of cli-
mate policies and measures in developing countries (see Chapter 7 for more
details on development policy and climate change). Finland's Development
Policy Programme identifies energy as a sector where sustainable develop-
ment can be promoted. Finland aims to support programmes and projects
that focus on saving energy, increasing energy efficiency and promoting re-
newable energy production, and it also aims to target these projects espe-
cially at poor countries and regions. The production of renewable energy, in
particular bio, solar and wind energy, will provide employment and income
for the local population. Bioenergy projects can be linked with the promo-
tion of sustainable forestry, for example through the use of thinning and log-
ging residues in power generation. Local production of renewable energy and
linking this with forestry will generate sustainable economic growth.

Finland also supports developing countries by helping them to build
their capacities and develop their economic infrastructure, thus helping di-
versify their economies and energy production. Economic diversification
and private sector development are particularly important targets in vari-
ous Finnish bilateral programmes and Finnish-supported multilateral
programmes in Zambia, South Africa, Nicaragua and the Mekong region.
Regional programmes that promote the role of private sector in providing
energy services are being promoted in Latin America, Sub-Saharan Africa
and parts of Asia (see Chapter 7).

Decision 15/CMP.1 under the Kyoto Protocol require Parties to report
how they have given priority to specific actions taken to minimise the ad-
verse impact of response measures in developing countries. A summary of
these in relation to Finnish climate policy is presented in Annex 4. The an-
nex includes information that is also referred to in Chapter 7.
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