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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

Ms Paula  Lehtomäki
Minister of the Environment, Finland
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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 N2O in industrial and medical applications and from indirect CO2 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 N2O emissions in this sector have not varied much during
1990–2007. Indirect CO2 emissions have decreased, as NMVOC emissions
are decreasing.

3.2.5 Agriculture

Emissions from the agriculture sector were some 5.5 million tonnes CO2 eq.
in 2007. Agricultural emissions include methane (CH4) emissions from en-
teric fermentation of domestic livestock, manure management and crop resi-
due burning, as well as nitrous oxide (N2O) 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). CO2 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 CO2 eq. and agricultural
emissions reported in the LULUCF sector 7.4 million tonnes CO2 eq. in
2007. The total of all these emissions from agriculture (i.e. including the
energy and LULUCF sectors) was approximately 14.2 million tonnes CO2

eq. in 2007 (18 per cent of Finland's total emissions).
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Reporting of emissions generated by agriculture, in accordance with UNFCCC categories
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Most of the CH4 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 N2O emissions from the agricultural sector are direct and
indirect N2O 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 CH4 emissions from enteric fermentation and N2O 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. CH4 emissions from slurry are tenfold when
compared with farm yard manure. However, the situation is the opposite for
the N2O 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 N2O emissions from agri-
cultural soils by a quarter compared with the 1990 level. The decrease in
soil N2O emissions has been caused by e.g. reduced use of nitrogen fertiliz-
ers and a decrease in the area of organic soils.

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 CO2 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 CO2 in 2007), and other contributors are the dead or-
ganic matter pool (–3.3 million tonnes CO2) and mineral forest
soils (–3.6 million tonnes CO2). By contrast, organic forest soils
are a fairly large source of emissions (6.7 million tonnes CO2 in
2007). Other emission sources in the forest land category are
nitrogen fertilisation (0.017 million tonnes CO2 eq.) and bio-
mass burning (0.006 million tonnes CO2 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 m3. In Fin-
land, all forests are classified as managed forests. Consequently nature reserves
are also included in the reporting.

Even though the LULUCF 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 LULUCF sector is presented in Figure 3.19.
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Greenhouse gas emissions (positive values) and removals (negative values)
in the LULUCF sector, 1990–2007
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Harvested wood products
Finland reported harvested wood products
in its greenhouse gas inventory for the first
time in the inventory submission 2008. Har-
vested wood products are divided in solid
wood products (sawnwood, wood-based
panels and round timber in long-term use,
e.g. poles) and paper products (paper and
paperboard). Changes in roundwood stocks or harvested wood products at
landfill sites are not included in the calculation. The calculation does not in-
clude furniture or wooden packaging either, but fittings are included. Har-
vested wood products as a whole have served as a carbon sink, apart from
1991 when they were a minor carbon source (Figure 3.20).

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 (CH4) emissions from landfills and CH4 and N2O 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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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 CO2 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.
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Figure 3.21
Reporting of waste sector emissions in the greenhouse gas inventory
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Waste sector greenhouse gas emissions, 1990–2007
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