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1 INTRODUCTION
As a member of the European Union, Finland has reporting obligations regarding integrated reporting on
greenhouse gas policies and measures and on projections under Article 18 of the Regulation (EU)
2018/1999 and articles 36, 37 and 38 of Commission implementing Regulation (EU) 2020/1208. By 15
March 2021, and every two years thereafter, Member States shall report to the Commission information
on their national policies and measures or group of measures and their national projections of anthropogenic greenhouse gas emissions by sources and removals by sinks.
Finland’s 2021 reporting on the policies and measures and projections comprises of following data and
information submitted through the Commission´s online tool in the Reportnet 3.0 portal:


this textual report (pdf file)



information on implemented, adopted and planned policies and measures (PAM webform)



national projections of greenhouse gas emissions (excel file)



description of National Systems for Policies and Measures and Projections (PAM webform)



Model Factsheet (excel file)



other tables specified in Annex XXIV in the Implementing Regulation (EU) 2020/1208

The previous report was submitted in March 2019 under the Regulation (EU) No 525/2013.
Information provided on greenhouse gas emissions and trends in this report is consistent with the information in Finland’s greenhouse gas inventory submission on 15 January 20211. Statistics Finland is responsible for greenhouse gas emissions inventory reporting. 2019 is used as reference year for the projections.
End of the year 2019 is the cut-off date between existing measures and additional measures. Climate and
energy policy measures implemented by 31 December 2019 are included in the WEM projection. Policies
and measures that are planned and approved by the Government on 1 January 2020 or later are reported
as additional measures and included in the WAM projection provided that necessary information on the
impact of the measure is available.
In Finland, the policies and measures to reduce greenhouse gas emissions as well as mitigation and adaptation objectives and actions are largely defined in national, governmental, regional and/or sectoral
strategies, programmes and plans. The concrete climate and energy policy measures that are presented
in the integrated reporting on greenhouse gas policies and measures and on projections, and discussed
in more detail in this report, are largely based on Finland’s National Energy and Climate Strategy for

1

Finland’s greenhouse gas inventory submission to the EU, draft report 15.1.2021 and CRF tables of Submission 2021 v1.
http://tilastokeskus.fi/tup/khkinv/khkaasut_raportointi.html
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20302 and the Medium-term Climate Change Policy Plan3. Besides these policy measures, the reporting
includes some additional climate and energy related measures that have been implemented or decided
since the approval of these two Government reports.
Chapter 2 provides information on implemented, adopted and planned policies and measures. Projected
greenhouse gas emissions are presented in Chapter 3 and sensitivity analysis of the projections in Chapter 4. The methodology for preparing the projections is presented in Chapter 5. Updates of the Long-term
strategy are presented in Chapter 6.
The contact person at the Ministry of Economic Affairs and Employment of Finland is:
Markku Kinnunen
Chief Counsellor
B.O. Box 32
FI-00023 GOVERNMENT
Tel. +358 29 506 4792
Email: markku.kinnunen@tem.fi

2

Ministry of Economic Affairs and Employment (2016) Government report on the National Energy and Climate Strategy for
2030. Publications of the Ministry of Economic Affairs and Employment 12/2017. http://urn.fi/URN:ISBN:978-952327-199-9

3

Ministry of the Environment (2017) Government Report on Medium-term Climate Change Plan for 2030 – Towards Climate-Smart Day-to-Day Living. Reports of the Ministry of the Environment 21en/2017, Helsinki, Finland.
http://urn.fi/URN:ISBN:978-952-11-4752-4
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2 POLICIES AND MEASURES
2.1 Background for the information provided
The policies and measures presented in this report to reduce greenhouse gas emissions stem from the
common EU targets and targets set in Finland at the national level.
The Finnish national goals in the EU 20-20-20 package require increasing the share of renewable energy
sources of the final energy consumption to 38 per cent by 2020 and reducing greenhouse gas emissions
outside the emission trading directive scope by 16 per cent from the 2005 level by 2020. The 10 per cent
share of renewable energy sources in the road transport fuels by 2020 is an EU-wide national goal, but
Finland has set itself a higher 20 per cent national target. Finland reached the 2020 goal for renewable
energy already in 2014 and is in the course of fulfilling the other goals as well by 2020.
The EU has set Finland a 2030 national target for reducing greenhouse gas emissions in the non-emissions trading sector by 39 per cent compared to 2005. At the same time, emissions from the land-use
sector should be kept lower than the computational reduction in emissions from sinks. According to the
Integrated national Energy and Climate Plan, regarding the 2030 targets, Finland also aims to increase
the share of renewable energy to at least 51 per cent of the final energy use and to 30 per cent of the final
energy use in road transport. With regard to energy efficiency, the target is that the final energy consumption does not exceed 290 TWh.
The programme of Finland’s Prime Minister Sanna Marin’s Government (December 2019) has a target of
climate neutrality by 2035. The Government will work to ensure that Finland is climate neutral by 2035
and carbon negative soon after that. Finland will do this by accelerating emissions reduction measures
and strengthening carbon sinks.
The mitigation actions presented are based on the National Energy and Climate Strategy for 2030 and the
Medium-term Climate Change Policy Plan and are complemented with measures decided or planned after publication of these documents. The Energy and Climate Strategy was presented by the Government
in November 2016 and the Medium-term Climate Change Policy Plan was approved in September 2017.
The mitigation actions are presented separately for the ‘With Existing Measures’ projection (WEM) and the
’With Additional Measures’ (WAM) projection. The WEM projection includes all climate and energy policy
measures implemented by 31 December 2019. The WAM projection includes in addition policies and
measures that were planned and approved by the Government before 1 January 2021 provided that
enough information is available. Finland does not provide a without measures (WOM) projection.
Finland reports 77 policies and measures in the PAM webform. 64 of these are implemented and 13
adopted or planned. In comparison to the 2019 reporting there are 13 measures more in this reporting. In
some cases, however, measures that have been implemented since last reporting are now merged with
previous, existing measures (for example the additional promotion of the use of biofuels in road transport)
and some measures have been removed since the last reporting. Consequently, the number of measures
itself does not give any indication of the climate policy ambition level.
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2.2 Mitigation actions and their effects
Finnish regulations, policies and measures are strongly affected by the increasing number of directives,
policies and measures of the EU. This chapter provides information on the most important policies and
measures related to the reduction of the greenhouse gas emissions. Both existing and planned measures
are described. The mitigation actions, or policies and measures, and their effects are presented in detail in
the PAM webform and described by sector in the sections below.
Finland is continuosly seeking to improve the information on the effects of the policies and measures. For
some individual measures, Finland has not been able to provide quantified estimates on the impacts on
the national emissions. These are left empty in the PAM webform. There are various reasons why it has
not been possible to make the estimates, such as the complexity and overlaps with other measures (for
example, the EU ETS), the measure is still in a phase where the details of implementation are not known
(for example, reforming waste legislation ), the policy or measure targets heteregenious groups and/or
many actors with different responses to the measure, or where quantification of the effect is difficult (for
example, measures providing advice and information).
For measures targeting F gas emissions and measures in the waste sector, only aggregate impact
estimates of the policies and measures are provided to avoid double counting and to improve the
accuracy of the estimated effects. The impacts of the individual measures are marked with IE (included
elsewhere) in the PAM webform and the aggregated estimates are provided for the group of measures.

2.2.1 Energy
Policies and measures in the WEM projection
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, one third of
which (including energy for transport) are domestic. The major trend is a steady increase both absolutely
and in relative terms in the use of renewable energy. Direct governmental intervention to guide the choice
of energy sources is rare in Finland. However, economic instruments, i.e. taxation and subsidies, are
used to improve energy efficiency and to promote the development of domestic energy sources, such as
biomass, hydro, wind, solar and peat.
Within the energy sector, the greenhouse gas emissions are in practice reduced in two ways: 1) the primary energy consumption is reduced by cutting the end use or by increasing the conversion efficiency in
power plants; 2) fuels and energy use are shifted to alternatives with less emissions.
The main policies and measures in the energy sector include the EU Emissions Trading System (ETS),
energy taxation, an increase in renewable energy and energy conservation measures.
The EU ETS is an EU-wide domestic measure, while renewable energy sources are supported by various
national measures: investment grants, taxation, support for research and feed-in tariffs.
Energy conservation measures concern all sectors of the economy. Energy efficiency agreements, i.e. a
voluntary scheme for industry and municipalities, have proven to be efficient measures along with taxes
and subsidies. For both new and existing buildings, building codes and regulations play an important role.
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The policies and measures included in the WEM projection for the energy sector are described in more
detail in the following sections.

Energy taxation
Energy taxation is a key instrument of the Government’s climate and energy policy. Energy taxes are levied on electricity, coal, natural gas, peat, tall oil and liquid fuels.4 The energy taxation of fuels is based on
the energy content, life-cycle carbon dioxide emissions and local emissions of fuels. The energy content
component is levied on both fossil fuels and biofuels based on their volumetric energy content. The CO2
component is based on the lifetime CO2 emissions of the fuel in question, and for this reason biofuels are
subject to a CO2 tax rate that is reduced from 50 to 100 per cent if they meet the European Union’s sustainability criteria. In connection with the excise duties on electricity, coal, natural gas and liquid fuels, the
Government also collects a strategic stockpile fee, which is transferred to the National Emergency Supply
Agency.
Energy tax rates of fuels used in transportation as of 1.8.2020 is presented in Figure 1. The basis for calculating the carbon dioxide tax on petrol and diesel oil as well as the corresponding biofuels is the price of
carbon dioxide, or EUR 77 per tonne, and the carbon dioxide emission coefficient specific to each fossil
product.5 The energy content tax on petrol and corresponding biofuels is EUR 0.01681 per MJ except for
small engine petrol, which has a tax reduction of 20 cents per litre. The energy content tax on fossil and
bio-based diesel is approximately EUR 0.0072 per MJ lower compared to petrol. By imposing a lower tax
on diesel, an effort has been made to reduce the costs of HGV transport and, consequently, the export
industry, as well as bus and coach transport. Furthermore, a reduction of 5 cents per litre for paraffinic
fossil diesel oil and biodiesel, as well as 4 cents per litre for ethanol diesel, is granted on the energy content tax as the fuels have lower local emissions than conventional fossil fuels.6 Fuels for commercial aviation and shipping are exempt. Gas oil used in rail transportation is taxed with a lower rate (the rate light
fuel oil) and electricity used in rail transportation is exempt.

4

1260/1996 and 1472/1994

5

As the carbon dioxide tax also factors in the life-cycle carbon dioxide emissions of the fuel, the per tonne price of carbon
dioxide used in the calculation of the CO2 tax (EUR 77) should be increased by approx. 20 per cent in order to be comparable to the price of carbon dioxide tonnes calculated on the basis of emissions from combustion alone.
6

The amount of reduction was determined on the basis of the calculated benefit that could be achieved by using paraffinic
diesel in the bus fleet serving an urban sub region in the early 2010s.
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Figure 1. Energy tax rates of fuels used in transportation as of 1.8.2020.

As the energy content tax on diesel is lower than what the environmental criteria of the tax would require
and there are no other environmental or other grounds for favoring diesel cars, diesel powered cars are
subject to the tax on driving power as part of annual vehicle tax. It complements fuel taxation, harmonizes
the cost differences for motorists arising from the different tax treatment of petrol and diesel based on the
average annual transport performance. In addition to diesel cars, the tax on driving power is levied on
cars fuelled by other driving powers, such as electricity or gas, whose taxation is based on less stringent
criteria than the taxation on petrol. Tax on driving power for passenger cars is set as cents per day for
each partial or complete 100 kilograms of total vehicle mass. Tax level is 5.5 cents for diesel, 1.5 for electricity, 0.5 for electricity and petrol, 4.9 for electricity and diesel, and 3.1 for methane.7
Energy tax rates for fuels used in for heating as well as in power plants and mobile machinery, which are
later referred to as heating fuels, as of 1.1.2020 are presented in Figure 2. The value used in the calculation of the carbon dioxide tax is EUR 53 per tonne of carbon dioxide and the energy content tax is EUR
7.63 per MWh. As the taxation of peat and tall oil is not based on the environmentally-related tax model,
they are subject to a separate energy tax rather than the energy content and carbon dioxide taxes. In addition, peat is only subject to tax in heat production when used in a power plant or heating plant whose
capacity exceeds 5,000 MWh per year, while the use of peat volumes smaller than this are excluded from
the tax regime. Tall oil used for heating is subject to excise duty equivalent to that on heavy fuel oil. The

7

1281/2003

9

purpose of the tax is to encourage the further processing of tall oil as a chemical industry raw material rather than using it for energy. Gaseous and solid biofuels are exempt. For professional agriculture, the energy content tax component included in the price of light fuel oil, heavy fuel oil and biofuel oil is refunded.8
Figure 2. Energy tax rates for fuels used in for heating as well as in power plants and mobile machinery as of
1.1.2020.

The fuels used to produce electricity are exempt from tax both in separate condensing power plant production and CHP. Electricity consumption is subject to tax, and taxes are levied on all electricity regardless of the production method.9 The tax exemption for fuels used to produce electricity is based on the Energy Taxation Directive and motivated by the need to coordinate the functioning of the electricity market
and taxation, especially in the importation and exportation of electricity. The excise duty on electricity is
differentiated into two categories. Category I tax is generally levied on business activities, such as services, forestry and construction, as well as on electricity used in the public sector and households. Category I electricity tax is EUR 22.4 per MWh. The lower category II tax covers electricity consumption in industry, mining, data centers and greenhouses. While other areas of agriculture also fall in tax category II,
this reduction takes the form of an energy tax refund for the agriculture. Category II electricity tax is EUR
6.9 per MWh.
Energy-intensive industry (including mining and greenhouses) is eligible for a tax refund insofar as the
amount of excise duties included in the price of taxable energy products used or purchased by it, other
than transport and machinery fuels, exceeds 0.5 per cent of the company’s value added. In this respect,

8
9

603/2006 https://finlex.fi/fi/laki/ajantasa/2006/20060603

However, exemptions apply to small-scale electricity production for own use. If electricity generated in a micro or small
power plant is transmitted through the electricity grid for consumption, however, the tax exemption is not transferred with the
electricity, and the network operator transmitting the electricity for consumption is liable to pay category I or II energy tax on
it.
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the company is eligible to an 85 per cent refund of the excise duties it has paid. However, a contribution of
EUR 50,000 is deducted from the refund.10 For the companies eligible for tax refunds approximately 70
percentage of the energy taxes are refunded. The share of electricity taxes in the refund is about two
thirds.

EU Emissions Trading System
The EU ETS continues to be the most important economic policy instrument for reducing emissions in EU
and its Member States. Under the scheme, emissions are limited under an EU-wide cap, which sets the
maximum amount of emissions for all operators that are obliged to participate the system. The scheme is
divided into periods for which the emission reduction target and the representative cap are established. In
addition, more significant rule changes usually take place as the period changes.
The EU ETS covers operators from power production, industrial processes and aviation, which is limited
to flights within the European Economic Area. The covered GHG gases are CO2 and N2O and PFC emissions from certain industries. EU-wide some 11 000 installations are included and in the EU ETS. The
number of installations located in Finland is around 600. In the beginning of 2020, the EU ETS was linked
with Switzerland’s trading scheme allowing more flexibility to the usage of allowances for both entities.
Throughout the years, the EU scheme has gone through several reforms such as increasingly harmonized EU-wide rules, more ambitious emission reduction targets, introduction of auctioning as the primary allocation method and the establishment of the Market Stability Reserve (MSR), a mechanism that
aims to decrease the allowance surplus in the market and improve its resilience against future recessions.
During Phase 4, that is years 2021−2030, 57 per cent of allowances are allocated in auctions and the rest
is granted directly to installations as free allocation. Most Member States, including Finland, auction their
allowance shares in joint auctions organized by European Energy exchange (EEX). During Phase 3 Finland’s appointed auctioneer, Energy Authority, accounted in total EUR 1.10 billion of revenues to the
state.
All sectors except electricity production and carbon capture, transportation and storage are entitled to apply free allocation. Sectors considered to have the highest risk of carbon leakage will continue to receive
full free allocation, sectors considered to be less exposed will get 30 per cent compared to their demand.
Starting from 2026, free allocation will gradually phase-out for the less exposed sectors, with the exception of district heating.

10

The formula for calculating the tax refund is: Tax refund = (amount of energy taxes − 0.5% × value added) × 85% − EUR
50,000
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Phasing out coal
The Energy and Climate Strategy for 2030 outlines that Finland will phase out the use of coal for energy
by 2030. No new power plants burning hard or brown coal shall be built, nor shall any replacement investments based on coal be made. Once the existing plants based on pulverised fuel combustion have been
decommissioned, coal will only be used as a backup fuel in exceptional situations.
On 29 March 2019 a law11 prohibiting the use of coal in energy production as from 1 May 2029 was enforced. The prohibition will reduce the use of coal by an estimated 3 TWh compared to market-based development without the prohibition. A special incentive package to support replacement investments is under preparation for those district heating companies in towns and cities that undertake to give up the use
of coal as early as 2025 (see WAM-measures).

Energy efficiency
The Finnish economy is relatively energy intensive, which has led to fairly high per capita greenhouse gas
emissions. Because energy use is efficient by international comparison, the high energy and emission intensities can be explained by structural factors. While the industrial structure has changed significantly
towards less energy intensive industries, Finland still has a considerable number of energy intensive industries. The need for space heating, measured by average heating degree-days, is one of the largest in
the world. In addition to this, factors that increase the energy intensity are the relatively large geographical
area and sparse population.
In terms of the efficiency of energy use and improving energy efficiency, Finland is among the leading
countries in the world. Co-generation of heat and electricity, broad coverage of energy efficiency agreements, (previous period 2008–2016 and present 2017–2025), and the systematic implementation of energy audits since early 1990s are good examples of successful energy efficiency measures.
Energy Efficiency Directive (EED) made the energy audits mandatory for big companies. The EED has
been implemented mainly with the Energy Efficiency Law12 that came into force in the beginning of 2015.
Energy-efficiency requirements have designated the public sector as liable for setting an example in promoting energy conservation. Other areas of focus include the development of an energy-efficient community structure and enhancement of energy-efficiency in the heating of buildings, transport, household use,
agriculture, industry, and the entire service sector.
The majority of energy-saving measures are based on EU-wide solutions, regulations, and recommendations. Public financing is targeted, inter alia, at research and development activities and enhancement of
competencies, whereas fiscal solutions emphasise motivating energy savings while ensuring the conditions needed for industry to operate solidly.
For subsidized energy audit programme, the realised CO2 emission reductions will decline and are estimated to be 0.38 million tonnes in 2020, and 0.13 million tonnes in 2040. As opposite, the realised CO2

11

416/2019

12

1429/2014
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emission reduction related to mandatory energy audits is estimated to grow, being 0.13 million tonnes in
2020 and 0.35 million tonnes in 2040. The vast majority of the emission reductions, around 95 per cent,
are estimated to occur in the emissions trading sector due to the large share of electricity and district heat
in energy savings.
In buildings and housing, the emissions reductions are mainly due to the minimum standards for new
buildings, energy efficiency agreements and subsidies to improve energy efficiency and promote renewable energy sources in building stock. Measures also include the regulation to ensure energy and resource
efficiency in renovating buildings.
Voluntary Energy Efficiency Agreements have played a central role since 1997 in increasing energy
efficiency, e.g., in industry, private services and municipalities. The agreements have impacted the implementation of national energy policy as well as EU energy efficiency obligations. The role of the agreements has been especially important in achieving Finland’s binding cumulative energy savings target under EED Article 7. Based on the implemented measures during the agreement period 2008–2016, and the
current period 2017–2025, the annual savings in force were at the end of 2019 about 17.3 TWh heat and
fuels and 5.6 TWh electricity. The savings in energy costs were about EUR 850 million and the CO2 emissions reduction about 6.4 million tonnes. Energy Efficiency Agreements covered well over 60 per cent of
the total energy consumption in Finland at the end of 2020.
The CO2 emission reductions achieved by Energy Efficiency Agreements are estimated to reach 6.1 million tonnes in 2020, and 10.6 million tonnes in 2040. Most of the emission reductions, over 95 per cent,
are estimated to occur in the emissions trading sector due to the large share of electricity and district heat
in energy savings. The estimates reported for 2040 are calculated based on assumptions that also the
current agreement period 2017−2025 will have continuation. Voluntary agreements are one of the main
instruments in Finland to improve energy efficiency and are playing a central role when implementing the
Energy Efficiency Directive Article 7 including a binding national target for energy savings.
In 2010, an energy efficiency agreement was also launched in the agriculture sector under the Ministry of
Agriculture and Forestry. The agreement was updated in 2016 for the period 2016 to 2020. The new
agreement is under preparation. Farms have received energy advice in the scope of the Farm Energy
Programme (2010–2015) and the Rural Development Programme for Mainland Finland (2016–2020). Energy efficiency measures in agriculture are farm reparcelling to cut down energy use in farm traffic, support to fresh grain silos where energy use for drying of grain is avoided as well as support to investments
to unheated cattle buildings and heat recovery from pig slurry.

Renewable energy
Finland is one of the world’s leading users of renewable energy sources, especially bioenergy. The most
important renewable energy sources include bioenergy – wood and wood-based fuels in particular, especially the side-products of the forest industry – hydropower, wind power, ground and air heat pump energy
and solar energy. The share of renewable energy sources raised in 2019 to 43.1 per cent of the final energy consumption. The most significant part of the renewable energy supply comes from biomass, especially from the side-products of the forest industry. The remainder of renewable energy supply comes
mainly from hydro power and wind power. The National Energy and Climate Strategy for 2030 outlines
actions to increase the share of renewable energy further. Finland set as target in its integrated energy
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and climate plan a 51 per cent share for Finland’s national contribution to the European Union’s binding
target of 32 per cent of renewable energy in 2030.
Policies and measures in the field of renewable energy focus on promoting renewable energy production
from different renewable sources (e.g. wind power, wood chips, solar, biogas and bioliquids) and promoting new energy technology demonstration projects.
The sliding feed-in premium system for the production of electricity from renewable energy sources came
into force in 2011. The aid scheme concerns government support for electricity production based on wind
power, biogas and wood fuels. In addition, there is a separate premium scheme for forest chip use (instead of peat and coal) for CHP plants. These feed-in premium schemes contribute to meeting the national objective for 2020 set by the EU for increasing the utilisation of renewable energy sources. The
feed-in premium scheme has been replaced by a technology neutral premium scheme based on tendering. New CHP plants will not be approved to the premium scheme for forest chip use for CHP plants starting from March 2021.
In May 2018, the Parliament approved the amendment to the act on production aid for electricity from renewable energy sources, which laid down provisions for the new premium system. The premium system
is based on a competitive tendering process, and investments in different renewable energy sources compete with each other so that the cost-effectiveness target will be taken into account. Tendering for
1.4 TWh of renewable electricity took place in December 2018. There are not any new tendering rounds
under planning.
In total, 2,300 MVA of wind power has been approved for the feed-in tariff scheme and all the winners of
the 1.4 TWh tendering process for the premium system were wind power projects. At the moment onshore wind farms are already developed and built without public financing. Finland’s first offshore wind
farm was granted a EUR 20 million investment subsidy in 2014 and was completed in 2017 having a total
capacity of 42 MW. This project aims to demonstrate wind power technologies suitable for winter conditions in the Baltic Sea area where, for example, ice conditions can be very challenging due to pack ice. In
2019 the wind power production in Finland was 6.0 TWh.
The Energy Aid (investment subsidy, budget annually approximately EUR 40 million) is targeted to the
commercialization of new technologies, to the non-ETS sector (including plants producing advanced biofuels for transport), and to the non-ETS electricity and heat production (i.e. small scale production). The
aid can be up to 30 per cent of eligible costs for mature technologies and up to 40 per cent for new technology projects. However, the realized aid levels are typically much lower. Also, the objective is that the
aid for different technologies will be phased out as the technology develops, the costs are reduced, and
the competitiveness improves. In addition, farms can apply investment aid for energy production plants
such as bioenergy boilers or solar PV from another scheme.
The key aim of energy aid is to promote the development of innovative solutions for replacing the energy
system with a low-carbon alternative in the long term. Energy aid can be granted for investment and investigation projects that promote:
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1) the production or use of renewable energy, which in turn promotes new technology and its commercial utilisation, involves investments in a new plant, or is a replacement investment that significantly increases the production volumes of renewable energy or that allows the achievement of
some other positive energy impact that complies with the goal
2) energy savings or improving the efficiency of energy production or use and the purpose of which
is not to fulfil an obligatory environmental obligation is not a compulsory energy audit that companies must carry out under the Energy Efficiency Act (1429/2014)
3) otherwise replacing the energy system with a low carbon one.
Energy aid is discretionary, and priority is given to projects involving new technology.
For the years 2019-2022 there has been also available a separate investment aid budget and call for
large-scale energy technology demonstration projects. For example in 2021 the separate investment aid
budget was EUR 60 million. The investment aid is intended for future energy solutions to meet national
and EU targets for 2030. The categories of projects supported under them are renewable biofuels for
transport, other than combustion-based heat production and other large scale demonstration projects involving new technology. The objective of the scheme is to promote nationally and internationally replicable
solutions based on new energy technologies.
Other measures that have been implemented to promote renewable energy include electricity tax exemption for small scale production, information measures and, in terms of wind power, land use planning.
The effect on emissions has been estimated based on the assumption that wind power reduces the need
to produce electricity mainly in condensing power plants using fossil fuels and peat (for more information
on the IMPAKTI calculation tool used to estimate the emission reduction impacts of renewables, see Finland’s third Biennial Report13, Section 5.7.3). Using a marginal emission coefficient of 600 t CO2/GWh, the
promotion of wind power will reduce the emissions in 2020 by 4.1 million tonnes CO2 and in 2030 by 5.7
million tonnes CO2 (see PAM webform). The reduction will occur totally in the ETS sector. The estimate
includes the impact of all policies and measures promoting wind power (including the impact of the feed-in
tariff).
Increasing the use of forest chips in multi-fuel boilers is the most central and cost-efficient way of increasing the use of renewable energy in the generation of power and heat. The use of forest chips will replace
the use of other fuels (mainly peat) in heat and power production and heating oil on farms. The estimated
emission reduction achieved due to the use of forest chips is 6.4 million tonnes CO2 in 2020 and 8.9 million tonnes CO2 in 2030.
Energy taxation provides an incentive for the use of forest chips and forest industry by-products in CHP
production and building-specific heat production. The objective is that the majority of forest-based energy
will continue to be produced on market terms from side streams of other wood use. Plenty of wood material is produced in forestry management operations and timber harvesting that is not suitable as raw material for wood processing, or for which there is not enough demand for this purpose. By means of different

13

Finland’s Third Biennial Report under the UNFCCC. https://unfccc.int/documents/198841
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policy measures, this forest biomass will be channeled to replace fossil fuels in heating, CHP production
and transport. The use of wood-based fuels will not be promoted by means of an aid scheme if the use of
these fuels is profitable without any aid.
Wind power is promoted by reducing barriers for wind power investment and by enabling new demonstration projects for off-shore wind power. The historic use of and WEM projection for renewable energy in
Finland is shown in Figure 3 and Table 1.
Figure 3. Historic development and WEM projection for renewable energy, TWh.

Table 1. Historic development and WEM projection for renewable energy, TWh.

2005

Historical
2010

Black liquor

36.7

Wood fuels used in industry and
energy production
Small-scale combustion of wood

WEM Projection
2025
2030

2019

2020

37.7

47.2

47

47

49

51

26.4

32.3

41.6

44

52

55

54

14.9

19.2

16.8

16

16

16

16

Hydro power

13.4

12.7

12.2

14

14

14

14

Heat pumps

0.6

2.9

7.0

6

8

8

9

Wind power

0.2

0.3

6.0

8

13

18

21

Biofuels for transport

0.0

1.6

5.0

6

11

12

11

Recovered fuel (bio-fraction)

1.3

1.7

4.1

6

7

6

7

Other renewables

0.7

1.5

2.1

2

3

5

6

94.3

109.9

142.0

149

172

184

188

TWh

Total

2035

TWh

Renewable energy policies and measures for the transport sector are described in Section 2.2.2.
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Energy use in residential and other buildings
Policies and measures for buildings and housing aim at improving energy efficiency, making the energy
use in buildings smarter, reducing ETS and non-ETS-emissions and increasing the use of renewable energy sources. Policy measures include standard-setting, economic instruments, dissemination of information, and education and research. Measures are targeted both at new buildings and at the existing
building stock including the use and maintenance of the building stock. In addition to policy measures in
the building sector, energy use is affected by the EU emissions trading scheme ETS via changes in the
prices of heat and electricity.
CO2 emissions from the use of energy in buildings are mainly covered by the EU ETS. District heating is
the source of about half of all space heating in Finland. The majority of district heating production falls
within the sphere of the EU ETS. The total space heating energy used in residential, commercial and public buildings was 73 TWh in 2018 (19 per cent of the total end use of energy in Finland). Slightly less than
27 TWh of the space heating belonged to the non-ETS sector in 2018.
Finland has some specific conditions in the heating and cooling of buildings. The most common heating
source in Finland in 2018 was district heating (45 per cent of heat energy use). The second most common
heating source in Finland in 2018 were heat pumps (17 per cent). Heat pumps are increasing rapidly, especially in detached housing. The use of natural gas in building-level heating systems is practically nonexisting in Finland, but oil boilers were still quite popular in 2018 (7 per cent). Cooling demand is still low
in Finland, but it is expected to increase due to climate change. The Directive on the Energy Performance
of Buildings (EPBD)14 aims to reduce CO2 emissions by improving the energy efficiency of buildings. The
directive was implemented in Finland by a regulation that came into force at the beginning of 2008. This
legislation on the energy efficiency of buildings includes the following:


Act on Energy Certification of Buildings15



The Ministry of the Environment Decree on Energy Certification of Buildings16



Act on Inspection of Air-conditioning Systems17



Amendments to the Land Use and Building Act,18 which was expanded to cover energy efficiency
requirements and details on how energy efficiency should be calculated19.

The minimum requirements for thermal insulation and ventilation in new buildings have been set by the
National Building Code since 1976. The energy efficiency requirements were tightened by 30 per cent
compared to earlier requirements (2003) in December 2008 due to the implementation of the EPBD. The
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requirements were further tightened (by 20 per cent) in March 2011 due to the implementation of the Directive on the Energy Performance of Buildings (Recast).20 The building regulation came into force in July
2012, and it is based on the overall energy consumption, which takes into account, among other things,
air conditioning, cooling, lighting and heating, the washing water and heating energy. The regulation favours the utilisation of district heating and renewable energy when defining the energy performance of a
building as a whole. Also, due to the implementation of the Directive on the Energy Performance of Buildings, EPBD, the regulation for the energy efficiency of the existing building stock was given in February
2013 and this Ministry of the Environment Decree21 on improving the energy performance of buildings undergoing renovation or alteration came into force in June 2013. Due to the implementation of the EPBD,
energy regulations were revised again in 2017 and nearly zero-energy regulations for new buildings were
given and new regulations entered into force on 1 January 2018.
The Ministry of the Environment is responsible for legislation and guidelines regarding energy performance certificates, energy performance certificate templates and other instructions concerning the issuance of certificates. All new buildings need an energy certificate when the building permit is applied. For
existing buildings, energy performance certificates are needed when the building (or its part, for example
an apartment) is sold or rented. The Housing Finance and Development Centre of Finland (ARA) is the
administrative authority ensuring the quality of certificates and the qualified experts, and the appropriate
preparation and use of the certificates.
The regulation for the energy performance of new buildings entails about 6 million tonnes of annual emissions reductions of CO2 by 2030. Almost all of the emission reduction will take place in the EU ETS sector
through the reduced use of electricity and district heat.
Based on the modification in the decree of the national building code for sewage and fresh water systems,
water measurement instruments became compulsory in new apartment buildings at the beginning of
2011. The aim was to reduce the consumption of water and the need for heating it. The water measurement instruments provide information on the use of water in each apartment and make it so that the billing
is done according to the actual water use, which provides a direct price signal for inhabitants. The requirement was expanded into the existing building stock in 2013 in the case of pipe and plumbing system repairs subject to a building permit.
Information provision and the campaigns supported by the Government seek to influence the behaviour of
building users and owners. At the moment, activities exist for giving internet-based informational guidance, e.g. in repair, energy efficiency and building maintenance issues.
Finland submitted its Long-term renovation strategy (LTRS) to the EU in 2020 and it follows the EPBD
2018/844/EU revision and covers the 2020 existing building stock. The main goals of the Finnish strategy
are to decrease the energy use of the existing building stock by 51 per cent by 2050 and to decrease the
related CO2 emissions by 92 per cent by 2050. The factors impacting the decrease of energy use and
emissions are climate change, removals of buildings from the building stock, retrofittings and building
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maintenance, change of heating sources in buildings, and decreasing emission intensity of electricity and
heating production. The improvements of energy performance in renovations and alterations, phase-out of
oil use in heating and related policies as well as retrofitting subsidies are policy measures supporting the
Finnish LTRS.
Figure 4. Heating and cooling use of buildings by building types (TWh).
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Figure 5. Heating and cooling energy use emissions (million tonnes CO2).

Due to the implementation of the Directive on the Energy Performance of Buildings (Recast), the regulation for the energy efficiency of the existing building stock was put into effect on 27 February 2013. It is
estimated that the emission reductions due to improvements in energy performance in renovations and
alterations will be annually 0.94 million tonnes CO2 in 2030. Most of the emissions reductions will take
place in the EU ETS sector. However, there are expected non-ETS emissions reductions from oil fuel
boiler replacements, especially in detached houses.
Energy subsidies for retrofittings started in Finland as a new policy measure in 2020, and the subsidies
have been decided until 2022. The subsidies are aimed at energy efficiency improvements in the housing
sector. The estimated annual impact of the subsidies is 0.2 million tonnes of CO2.
In order to reduce greenhouse gas emissions from light fuel oil, an obligation to blend bioliquids into light
fuel oil used for heating of buildings was approved by Parliament in February 201922. According to the Act
on the Promotion of the Use of Biofuel Oil, the proportion of biofuel oil in the light fuel oil used for heating
and machinery shall be at least 3 per cent in 2021 and, increasing thereafter by one per cent per year, to
be at least 10 per cent in 2028. A commitment to phase out oil heating in the public sector is included in
the Medium-term Climate Change Policy Plan.
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The emission impacts of building-related policy measures have been evaluated using EKOREM and
POLIREM calculation models (see Finland’s third Biennial Report, Section 5.7.3) and information on the
emission coefficients for district heating and electricity. These models calculate the heat and energy consumption and the resulting greenhouse gas emissions of the building stock. The impacts of policy
measures are evaluated by modifying the energy efficiency of the building elements (EKOREM) or specific consumptions of energy (POLIREM), or the distribution of heating systems. The energy savings are
converted into emission reductions with an average emission coefficient in the case of district heating
(190 kg CO2/MWh) and with a mean marginal emission coefficient in the case of electricity (600 kg
CO2/MWh).

Customer energy advice
One main aim of the Action Plan for Energy Services in the Energy Efficiency Agreement scheme and Energy Efficiency Agreement for oil heated buildings is to enhance their customer energy use. Energy advice actions have been running since the first agreement period starting1997. Customer energy advice is
also one of the policy measures notified for EED article 7 implementation in Finland. When calculating energy savings for these advice services, only conservative one year energy savings lifetime for these behavioural measures has been taken into account. Thus, annual estimated energy savings are constantly
around one terawatt hour per year and the CO2 emissions reduction about 0.4 million tonnes per year.
In parallel with customer advice related to voluntary Energy Efficiency Agreements, the Ministry of Economic Affairs and Employment has been building an energy advice infrastructure for consumers since
2010. In 2014, this responsibility was transferred to the Energy Authority. Motiva Oy, a hundred per cent
state own sustainable development company in Finland, is the national coordination center for consumer
energy advice. In parallel to field activities in projects, coordination activities have been carried out to
strengthen internet, telephone and e-mail advisory services and to develop advisor training, communications, marketing, and monitoring and evaluation. Energy advisory services enable consumers to rationalize their ways to use energy, while they also learn of the possibilities offered by renewable energy
sources. Besides, in 2018, the Energy Authority commenced strengthening of regional advice services as
part of the Energy Authority’s programme on regional energy and climate work. Main goal of the regional
energy advise service is to increase awareness of energy efficiency and renewable energy. The target
groups are in addition to consumers also municipalities and small and medium-size enterprises. Impacts
for consumer advice activities are not assessed separately from customer advice services as these actions are overlapping and supporting each other. Therefore also possible double counting is avoided.

Policies and measures in the WAM projection
Additional measures planned for the energy sector are:


Promoting phase out of the use of coal rapidly by 2025.



Measures for phasing out oil heating in detached houses and in buildings owned by municipalities



Improving energy efficiency and promoting the use of alternative fuels in machinery



Changes to energy taxation



Municipal climate change solutions programme
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Rapid phase-out of coal
In order to speed up a phase-out of coal, a special incentive package to support replacement investments
is introduced for those district heating companies in towns and cities that undertake to give up the use of
coal as early as 2025.
The Ministry of Employment and the Economy has opened a call for investment subsidies for projects accelerating the replacement of coal in energy production by the end of 2025. In 2020, EUR 30 million has
been allocated for this purpose in the energy aid mandate, and a total of EUR 90 million will be made
available as investment aid in the period 2020–2022. The aid can be granted to projects that promote the
production or use of renewable energy, energy saving or more efficient generation and use of energy. Priority will be given to projects that are based on other technologies than combustion. After these projects
the priority is given to combined heat and power production, and lastly to separate heat production. Novelty and the demonstration potential of the projects will be taken into account.

Energy use in residential and other buildings
Two new policy measures for phasing out oil heating started in 2020. The first subsidy system is for phasing out oil heating in detached houses and the other subsidy system is for buildings owned by municipalities. The annual impact with the grants available in the budget is estimated be 0.081 million tonnes of
CO2.
Finland has decided to take measures of advice as an alternative to obligatory inspections of heating and
air-conditioning systems laid down in the articles 14 and 15 of the EPBD. The coordinating advice program (advice forum) will cover almost all buildings and will gather actors in energy efficiency agreements
in the building sector. The annual impact is estimated to be 0.005-0.027 million tonnes CO2. This measure
is not included in the WAM projection as there is not detailed information on the impact of the measure on
the energy balance.

Machinery
Additional emission reduction measures for machinery are included in the Medium-term Climate Change
Policy Plan, mainly to improve energy efficiency. The measures include, for example, the following:


Promotion of energy efficient use of machinery through information and advisory action.



The concept of firstly fossil fuel free and later on zero emission worksites will be developed and
public procurement of low emission machinery supported through the specific Green deal
(9/2020).



There is a continuous effort to improve the knowledge base of emission calculations from machines.

Energy taxationIn 2020, the Government adopted following changes to energy taxation.


Tax expenditure on paraffinic diesel oil and ethanol diesel based on lower local emissions will be
phased out gradually by 2023. The phase-out started from the beginning of 2021. Tax reduction of
5 cents per litre for paraffinic diesel oil and 4 cents per litre for ethanol diesel are phased out as
the tax reductions are no longer justified, taking into account the advancement of emission treat-

22

ment technologies in the vehicle fleet (Euro emission classes) and the distribution of driving performance in urban areas and outside them. Due to phase-out, the average energy tax rate on diesel will increase approximately 4 eurocents per litre.


From the beginning of 2021, excise duty rates on all taxable heating fuels was increased by EUR
2.7 per MWh (lower calorific value) and tax expenditure for CHP was reduced by approximately
11 per cent.



Tax on electricity used in industry, mining, data centres and agriculture (category II) was reduced
from EUR 6.9 to 0.5 per MWh from the beginning of 2021 and the energy tax refund system for
energy intensive businesses will be phased out gradually by 2025. The phase-out started from the
beginning of 2021.

Municipal climate change solutions programme
The emissions of municipalities in the effort-sharing sector have decreased by only 12 per cent in 2005–
2017. This quite modest reduction in emissions relative to the carbon neutrality target shows that further
action is needed to promote climate work in municipalities. The municipal climate change solutions programme of the Ministry of the Environment boosts climate work in Finnish municipalities and regions. The
aim is to reduce greenhouse gas emissions in municipalities and regions as much as possible in a way
that is fast, cost-effective, and widely accepted. The program has wide variety of measures supporting energy efficiency activities and emission reductions e.g. in housing and transport.

2.2.2 Transport
Policies and measures in the WEM projection
Policies and measures within the transport sector under the WEM projection are outlined in the PAM webform. The WEM projection includes all measures that were in use in the transport sector to cut down the
emissions in the end of 2019. At the national level, Finland is committed to reducing emissions from domestic transport by at least 50 per cent by 2030 (without domestic aviation). The measures are designed
to achieve the target of the National Energy and Climate Strategy for 2030 (2016), the Medium-term Climate Change Policy Plan 2030 (2017) and the Programme of Prime Minister Sanna Marin’s Government
(2019). The measures also contribute to achieving the EU’s Effort Sharing Decision target.
The WEM projection contains the following measures: 1) promoting the use of biofuels within the transport
sector, 2) improving the energy-efficiency of cars and vans, 3) improving the energy-efficiency of heavyduty vehicles, 4) improving the energy-efficiency of transport system and 5) promoting clean vehicles in
public procurement (Clean Vehicles Directive).

Promoting the use of biofuels
The amendment to the national act on promoting the use of biofuels within the transport sector23 came
into force on 1 January 2011. Under the Act the annual minimum share of biofuels, measured from the
total energy content of petrol, diesel and biofuels delivered for consumption, had to be 6 per cent in 2011–
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2014 and then gradually raising to 20 per cent in 2020. The energy content of second-generation biofuels
(biofuels produced, for example, from waste material) is taken into account as double its actual energy
content when calculating the share of biofuels for the purposes of the distribution obligation.
The latest bigger amendment to the national act on promoting the use of biofuels within the transport sector came into force on 1 April 2019. Under the Act the annual minimum share of biofuels, measured from
the total energy content of petrol, diesel and biofuels delivered for consumption, shall be 18 per cent in
2021 and then gradually raising to 30 per cent in 2029. There´s also a sub target for advanced biofuels,
starting from 2 per cent in 2021 and raising to 10 per cent in 2030. Advanced biofuels are produced from
feedstock listed in the Annex IX Part A of Renewable Energy Directive (RED II, recast)24. After this
amendment, there will not be double counting of second-generation biofuels (biofuels produced, for example, from waste material) anymore in the distribution obligation.
In 2019 the measure achieved an estimated 1.3 million tonnes of CO2 reduction in transport-related
greenhouse gas emissions in 2019. It is expected that biofuels will account for 20 per cent (double counting included) of all fuels consumed in transport in 2020. This would consist of first-generation biofuels
(seven per cent of all road transport fuels sold) and second-generation biofuels (6.5 per cent of all road
transport fuels sold). Biofuels would, in other words, replace 13.5 per cent of fossil fuels in transport in
2020, but as the contribution of second-generation biofuels is considered to be twice that made by other
biofuels, the calculated share of all road transport biofuels would be 20 per cent. This means that fossil
fuels equalling emissions of an estimated 1.6 to 1.7 million tonnes of CO2 would be replaced by biofuels in
2020.
For the purposes of the ex-ante assessment of the policy measure, emissions occurring during cultivation
of biofuel raw materials, where applicable, are allocated to the country of origin of the raw material. The
assumed cultivation emissions are adopted from the information in the EU Renewable Energy Directive25.
Emissions from biofuel production outside Finland are excluded from the reported estimates. For 2020 it
is assumed that the raw materials origin mainly from abroad and that the net emission reduction impact in
Finland of the policy measure is 1.6 million tonnes of CO2.
It has been estimated that the emission reduction of avoided fossil fuel use will be as much as 1.9 million
tonnes CO2 in 2030. The estimated impact considers only the impact of distribution obligation 2020 onwards.

Improving the energy-efficiency of cars and vans
The regulation of the European Parliament and of the Council26 setting emission performance standards
for new passenger cars (a binding CO2 standard for passenger cars) entered into force in June 2009. The
objective of the regulation is to establish manufacturer-specific emission performance standards for new
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passenger cars registered in the Community. It set the target for the average CO2 emissions for new passenger cars at 95 g/km by 2020. A corresponding regulation27 for light commercial vehicles entered into
force in 2011. This regulation set a target of 175 g CO2/km by 2017 and 147 g/km by 2020 for the average
emissions of new light commercial vehicles registered in the Union.
The amended Regulation setting CO2 emission performance standards for new passenger cars and for
new light commercial vehicles28 was adopted on 17 April 2019 and it started applying on 1 January 2020.
The Regulation sets new EU fleet-wide CO2 emission targets for the years 2025 and 2030, for both newly
registered passenger cars and vans. These targets are defined as a percentage reduction from the 2021
starting points: for cars 15 per cent reduction from 2025 on and 37.5 per cent reduction from 2030 on, and
for vans 15 per cent reduction from 2025 on and 31 per cent reduction from 2030 on.
The WEM projection is based on both the actual technical development of new cars sold in Finland and
the binding manufacturer-specific CO2 standards for new passenger cars and vans. As the new cars sold
in Finland are typically larger than the EU average, the projected energy-efficiency development of new
cars at the EU level has not been included in the WEM projection as such (37.5 per cent reduction by
2030), but smaller (24 per cent reduction by 2030). The projection also takes into account the car manufacturers' own announcements about what kind of cars will be on the market in the coming years and
what technologies will be invested in in the future. According to the WEM-projection, there would be a total of 350,000 electric cars (BEV, PHEV and hydrogen cars) and a bit under 25,000 gas-fuelled cars in
Finland in 2030. For the vans, the projected energy-efficiency is estimated to improve around 22 per cent
by 2030.
In Finland, the tax on passenger vehicles consists of several elements that are differentiated according to
vehicle-specific emissions (CO2 g/km). Initially, at the event of the first registration, a one-time tax (“car
tax”) is paid. For this registration tax, the lowest tax rate in 2021 (2.7 per cent) applies to cars with zero
CO2 emissions, while the highest tax rate (50 per cent) applies to cars with CO2 emissions exceeding 360
g/km. Furthermore, the basic part of the vehicle tax, which is paid annually, is also differentiated according
to CO2 emissions of each vehicle similarly to the registration tax. This basic part of the emission-based
vehicle tax is EUR 0.15–1.80 per day, depending on the car’s specific CO2 emissions. Vehicle tax is collected from the period that the vehicle has been announced to be used in traffic, or from the period of 365
days if the vehicle has not been announced to be taken out of traffic. The second part of the annual tax is
based on the type of fuel the cars uses. Petrol-fuelled cars have no additional tax. Cars fuelled with diesel,
methane or electricity have an additional annual tax (fuel fee) that is relative to the mass of the car (“mass
in running order”), but not to the specific CO2 rate itself. However, the CO2 rate and vehicle mass have a
certain correlation.
Energy efficiency of vehicles is also promoted by the purchase subsidy for electric cars. For the period
2018–2021, people who are either buying a new electric car or signing a long-term lease agreement for
an electric car may receive a EUR 2,000 purchase subsidy from the Finnish government. For the same
period, a conversion subsidy can be obtained for converting a petrol or diesel-fuelled passenger car for
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use with gas or ethanol. The conversion subsidy amounts to EUR 1,000 if the car is converted for use
with gas and to EUR 200 if the car is converted for use with ethanol. The government also promotes the
use of alternative transport fuels by supporting the construction of public charging point infrastructure for
electric cars and biogas distribution stations for the period 2018-2021. Appropriations for these purposes
have been reserved in the central government budget starting from 2018. In addition, energy-efficiency of
vehicles is promoted by the support designed for the charging point infrastructures of housing companies.
Finland has been active to provide people with more information about the CO2 emissions of passenger
cars. Examples of this include the energy label for cars, the online Car Comparison Service produced by
the Finnish Transport and Communications Agency, which enables potential car buyers or used-car owners to compare different car models based on fuel consumption and CO2 emissions29, information campaign for alternative power sources30 and the Choosing a Car website31. The Finnish Climate Change
Panel has also published a Car Calculator32 designed to support a consumer’s car purchase decisions. In
addition, a Green deal model for automobile dealers was concluded in 2018 directing them to present lowemission vehicle alternatives to customers.
The method for measuring emissions from new passenger cars will gradually change by 2021. The
method changes from NEDC (New European Driving Cycle) method to WLTP (Worldwide Harmonized
Light Vehicle Test Procedure) method. During the period 2008 to 2018, the average CO2 emissions
(NEDC) of new cars decreased by 28 per cent. The average CO2 emissions of new cars in 2019 were
139.3 g/km (WLTP). A total of some 114,200 new cars were sold in 2019.
It has been estimated that the emission reduction effects of improving the energy-efficiency of cars and
vans will total around 0.4 million tonnes CO2 in 2030. The estimated impact includes only the impact of
new CO2 emission performance standards for new passenger cars and for new light commercial vehicles.

Improving the energy-efficiency of heavy-duty vehicles
In addition to cars and vans, the energy efficiency of heavy-duty vehicles is expected to further improve.
The first-ever EU-wide CO2 emission standards for heavy-duty vehicles set targets for reducing the average emissions from new lorries for 2025 and 2030. The EU Regulation33 setting CO2 emission standards
for heavy-duty vehicles entered into force on 14 August 2019.
The WEM projection estimates that the energy-efficiency of buses and lorries will develop by 17 per cent
between 2021 and 2030. The majority of transport performance (tonne-kilometre per year) in Finland is
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performed by heavy vehicle combinations, which at this stage do not fall within the scope of the Regulation. Therefore, only part of the improvement brought by the Regulation has been estimated to be realised
in heavy-duty vehicles used in Finland.
It has been estimated that the emission reduction effects of improving the energy-efficiency of heavy-duty
vehicles will total around 0.3 million tonnes CO2 in 2030.

Improving the energy-efficiency of the transport system
Improving the energy-efficiency of the transport system can be achieved through measures such as promoting walking, cycling and public transport as well as transport and land-use coordination. Energy-efficiency in the transport sector can also be improved by enabling and developing new mobility services and
shared mobility. Intelligent transport and the use of information technology (IT) will help to improve both
the traffic safety and fluency as well as achieving the environmental targets in the transport sector. It also
creates significant business opportunities for companies.
A programme for the promotion of walking and cycling and a government resolution to promote walking
and cycling were adopted in 2018. The resolution and the programme include ten sets of measures aiming to increase the number of walking and cycling trips by 30 per cent by year 2030. At least half of this
increase should come from replacing car journeys. An entirely new measure in the programme is a joint
investment programme by the state and municipalities to improve the conditions for walking and cycling in
the urban street network. To launch the investment programme a total of EUR 7 million has been allocated for 2018-2019.
There is an annual state subsidy of EUR 9.75 million for large urban areas (4 areas) and EUR 8.125 million for medium-sized urban areas (10 areas) to support local public transport. In addition, from 2020 there
will be a separate EUR 20 million climate-based funding for the competent authorities for public transport.
The funding will support low-emission public transport and increase the modal share of public transport.
Due to COVID-19 pandemic the year 2020 was exceptional in public transport, leading to a total of EUR 200
million in additional state funding to the competent authorities to ensure that the level of public transport services was maintained. In overall, public transport is regulated with the requirements of the EU’s PSO regu-

lation. Competent public authorities organise public transport in their area if there is no market-oriented
transport.
The popularity of public transport, walking and cycling is also promoted through Mobility Management,
which was made a national-level project in 2010. Mobility Management is a broad concept, the objective
of which is to reduce dependence on private cars. The aim is to offer better information about alternative
transport modes and services, and to promote public transport, cycling, walking, carpooling and car sharing. Mobility Management activities at the city/regional level are supported through a yearly appropriation
of EUR 0.9 million from the government. Cities and regions can apply for this funding every year. Around
30-35 projects have been funded yearly.
According to the National Energy and Climate Strategy and the Medium-term Climate Change Policy Plan
for 2030, the aim is to reduce the number of car journeys with no passengers but only the driver, and to
halt the increase in the use of passenger cars in urban areas regardless of growth in population. For that
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aim, the current self-service market, where people own a vehicle and self-cater for their transport and mobility needs, has to be replaced by a service market, where people do not own vehicles anymore, but buy
transport and mobility services.
The development of new service models and the revolution of the transport market has been promoted by
introduction of a unified regulatory act (Act on Transport Services). The Act will provide a better response
to user needs, facilitate companies’ access to the market and promote the interoperability of different
parts of the system. At the same time, the deployment of new technologies, digitalisation and new business concepts is encouraged. The Act on Transport Services envisages that essential data on transport
services is made open, laying down provisions for the interoperability of different ticket and payment systems, in order to facilitate combinations of different transport services. The Act brings together transport
market legislation and creates preconditions for digitalisation of transport. Digitalisation of transport services in large urban areas has been promoted through yearly EUR 3.5 million government subsidy in
2018–2021. This has supported, in particular, the development of ticketing and payment systems.
Improving the energy-efficiency of transport system is also promoted by coordinating transport and land
use in urban areas and in the transport system planning e.g. through land use, housing and transport
agreements (MAL agreements). Agreements are made between the state and municipalities of biggest
city regions. The aim is to build carbon neutral urban regions and to increase the proportion of sustainable
means of transport.
It has been estimated that the emission reduction effects of improving the energy-efficiency of transport
system will total around 0.8 million tonnes CO2 in 2030.

Promoting clean vehicles in public procurement (Clean Vehicles Directive)
Incentivising different procurers to invest in environmentally friendly vehicles has been promoted since the
EC Clean Vehicles Directive34 entered into force. The revised Clean Vehicles Directive35 promotes clean
mobility solutions in public procurement tenders, providing a solid boost to the demand and further deployment of low- and zero-emission vehicles. The revised Directive defines "clean vehicles" and sets national
targets for their public procurement. It applies to different means of public procurement, including purchase, lease, rent and relevant services contracts. Adopted in 2019, the revised Directive needs to be
transposed into national law by 2 August 2021.
The Clean Vehicles Directive strongly promotes electricity, although biofuels (biogas or renewable diesel)
are also accepted, especially at an early stage. As the Directive controls the procurement of buses (or the
transport services provided), the WEM projection assumes that the alternative power sources for buses,
i.e. gas and electricity, will mainly take place through public transport in large cities and urban areas.
It has been estimated that the emission reduction effects of Clean Vehicles Directive will total around 0.02
million tonnes CO2 in 2030.
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Policies and measures in the WAM projection
The PAM webform sets out the main policies and measures included in the WAM projection for the
transport sector. The Ministry of Transport and Communications appointed a working group for a period
between 1 November 2019 and 30 October 2020 to support the preparation of the road map for fossil-free
transport36. The task of the group was to lay the foundation for societal decision-making by summarising
the means by which the greenhouse gas emissions from domestic transport can be halved by 2030 and
the level of zero emissions can be reached by no later than the end of 2045. A draft roadmap37 was
placed into circulation for comment in January 2021. The WAM projection consists of two measures: car
scrapping bonus for 2020–2021 and purchase support for gas-fuelled trucks for 2020-2022. Both
measures are included in the Ministry of Transport and Communications roadmap for fossil-free transport.
The Car Scrapping Bonus Act38 for 2020 and 2021 took effect on December 2020. The state will pay a
scrapping bonus of EUR 1,000–2,000, depending on the power source of the car to be purchased. The
bonus can also be used for buying an electric bicycle, a seasonal ticket for public transport services or a
mobility service including public transport, in which case the maximum sum will be EUR 1,000. A scrapping bonus of EUR 2,000 will be awarded for purchasing a new flexfuel car, i.e. a high blend ethanol car,
a gas-fuelled vehicle, an all-electric vehicle, or a rechargeable hybrid with maximum emissions of 95
grams per kilometre, and EUR 1,000 for purchasing a car with maximum CO2 emissions of 120 grams per
kilometre. The amount earmarked for the scrapping bonus in the seventh supplementary budget is EUR 8
million.
The amendment Act39 on financial support for the purchase of gas-fuelled trucks took effect on December
2020. The support for gas-fuelled trucks will increase the use of gas instead of petrol and diesel. The support amounts to EUR 12,000 for purchasing a truck using liquefied gas and EUR 5,000 for a truck using
pressurised gas. The applicant is entitled to receive support for a maximum of five vehicles. In order to
receive the support, the vehicle has to be registered in Finland and kept in the register for one year after
receiving the support. In the seventh supplementary budget, an appropriation of EUR 1 million has been
reserved for granting the support.
In addition, some changes were implemented to taxation of fringe benefits from the beginning of 2021.
Taxable value of company-car benefit for battery electric vehicles was reduced by EUR 170 per month for
2021-2025. Employer-provided charging of electric vehicles is exempted for 2021-2025. Employer-subsidized commuter tickets are tax-free up to EUR €3,400 of taxable value per year and employer-provided
bicycles are tax-free up to EUR 1,200 of taxable value per year.
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Promoting the use of renewable fuels
The next amendment to the national act on promoting the use of biofuels within the transport is now under
preparation and it will go to the parliament in spring 2021. The amendment would transpose Renewable
energy directive (recast, RED II) requirements, concerning about transport sector, into the national legislation. These requirements include limitations to the shares of food and feed based biofuels, biofuels produced from used cooking oil and Cat. 1 & Cat. 2 animal fats and biofuels with the high indirect landuse
change-risk.
Besides RED II requirements, the proposed amendment would include biomethane and renewable liquid
and gaseous transport fuels of non-biological origin to the distribution obligation. The level of distribution
obligation would stay at 30 per cent in 2029. In addition, the name of law would change to the act on promoting the use of renewable fuels within the transport. The proposed amendment would come into force
on 30 June 2021.

2.2.3 Industrial processes and product use
The most important greenhouse gas emissions from industrial processes are CO2 emissions from iron
and steel, hydrogen and cement production. The main factors affecting the development of these emissions include changes in industrial production activity.
In the WEM projection, the growth of the industrial production increases the emissions. Most of the industrial process emissions in this sector are part of the EU ETS, which also is the main measure for reduction
of the process emissions. No additional measures are planned for these emissions. The policies and
measures described in the WEM and WAM projections address therefore only measures related to the F
gases.

Policies and measures in the WEM projection
The amount of emissions from F gases (HFC, PFC, SF6) was a little less than three per cent of the total
greenhouse gas emissions in 2018. HFC emissions have increased significantly from the early and mid1990s when they were introduced as substitutes for the ozone depleting substances in many applications.
The peak level of HFC emissions occurred in 2013 but have started to decline since then. The share of
PFC emissions from the total F gas emissions was only 0.1 per cent in 2018. The peak level of PFC emissions in Finland occurred in the early and mid-2000s. Since then the emissions have decreased. The
peak level of SF6 emissions occurred in the early and mid-1990s. The level of emissions has decreased
since then but there is fluctuation in the total annual emission level due to use of SF6 in specific applications where the consumed amount of SF6 vary year-to-year. F gases are not produced in Finland.
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The most important regulations affecting the use and emissions of these gases are the F gas regulation40
and the directive relating to HFC emissions from air-conditioning systems in motor vehicles.41 Also, technical development has affected the development of emissions. Main features of the F gas regulation in
cutting the F gas emissions are a phase down of HFCs that can be placed on the EU market, bans on the
use of HFCs in certain applications and obligations related to leak checking and repairs, F gas recovery
and technician training.
The WEM projection for F gases includes the impacts of the EC regulation and the EC directive referred
to above. Emissions from refrigeration and air conditioning equipment are expected to decline due to regulatory measures and technical changes leading to smaller charges and decreased leakage. The main
features of the F gas regulation in cutting the emissions will lead to a replacement of HFCs with low GWP
alternatives in most applications.
Emissions from electricity distribution equipment have declined heavily from the peak level as a result of
voluntary actions by the industries. A steady increase of emissions is assumed in the future but the peak
level of emissions in the 1990s will not be reached. Restrictions forced by the EC regulation have a decreasing effect on emissions from foam blowing and aerosols in the future. The emissions from other
sources are expected to stay quite steady. Emissions from refrigeration and air-conditioning equipment
account for more than 90 per cent of Finnish F gas emissions, and therefore the projected overall emission trend is declining.

Policies and measures in the WAM projection
The WAM projection of F gases is based on a few additional measures that are expected to promote the
alternative low GWP non-HFC technologies in the refrigeration and air conditioning equipment sector in
addition to the F gas regulation. These additional measures include criteria for public procurement that are
related to F gases and information and education campaigns.
It is estimated that the emission reduction achieved by these additional measures will be 0.2 million
tonnes CO2 eq. in 2030.

2.2.4 Agriculture
Policies and measures in the WEM projection
Finnish agricultural policy is based on the view that the competitive disadvantage due to natural conditions
(such as the short growing period, low temperatures, frosts and problematic drainage conditions) must be
compensated for in order to have profitable 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 (CAP) of
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2014/517/EC
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the EU as well as through national measures. According to conclusions made by the European Council,
agricultural production should continue in all areas of the Community.
The starting point of agriculture emission projection is that domestic food production will be secured and
maintained at the current level and mitigation policies are implemented where the most cost-efficient reduction potential exists. Some of the effective climate policy measures may conflict with agricultural policy
objectives and measures, such as securing the availability of food, animal welfare and biodiversity of rural
areas. If Finnish consumption patterns remain unchanged, a reduction in domestic agricultural production
would probably not reduce global greenhouse gas emissions because domestic production would be replaced by production elsewhere.
Changes in agricultural policy and farming subsidies have had a significant influence on agricultural activities, and hence, on the emissions from this sector.
There are measures in the CAP aiming to reduce greenhouse gas emissions. Environmental compensation payments are part of the Rural Development Program for Mainland Finland 2014–2020. These payments are essential tools for promoting sustainable development in agriculture, and 86 per cent of Finnish
farmers have participated in them. Their objectives are to decrease nutrient load on the environment, especially on surface and ground waters, and to preserve 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 and other air emissions as well as to adapt to climate change. One measure to
reduce greenhouse gas emissions from organic soils is support for long-term cultivation of grass on organic soils.
In the Rural Development Programme there are several measures for climate change mitigation and adaptation: environment payment for incorporation of slurry, recycling of nutrients and organic matter, environment management of grassland, plant cover on arable land in winter and use of organic mulch for horticulture crops and seed potato to increase the amount of carbon in arable soil. Agricultural investment aid
can be targeted to controlled subsurface drainage and more efficient handling, storage and use of manure. There is also a support system for investments in renewable energy, for example, in biogas plants.
As a part of the programme advisory services will be provided regarding the cross-compliance conditions,
greening payments, climate change mitigation and adaptation, biodiversity, protection of water and soil,
environment payments, maintaining agricultural land, organic production and issues related to environmental efficiency, including more efficient energy use and renewable energies. Implementation of the Rural Development Programme 2014 to 2020 started in 2015.
Nitrates directive (1991/676/EEC) is a part of cross-compliance which is implemented in whole Finland.
The reduced use of nitrogen fertilisers and improved manure management resulting from the measures
defined in the directive has decreased not only nutrient losses to water systems but also the greenhouse
gas emissions. For example, the use of mineral fertilisers has decreased by 40 per cent (based on sales
statistics) between 1990–2016.
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The Climate Programme for Agriculture (“Steps towards environmentally-friendly food”)42 was finalised in
November 2014 and it is under implementation. The Climate Programme for Finnish Agriculture prepared
by the Ministry of Agriculture and Forestry aims to further enhance the sustainability of the Finnish food
system, which is founded on profitable food production and responsible consumption. By improving sustainability in a comprehensive way, it is also possible to increase the profitability of production. The objective is to improve the energy and material efficiency and reduce emissions per litre or kilogram of production. The Climate Programme for Finnish Agriculture presents a total of 76 measures to facilitate the adaptation of food production and consumption to climate change and/or to mitigate the climate change. Key
measures identified in the Climate Programme for mitigation are carbon sequestration into soil, measures
relating to the use of peatlands, handling and treatment of manure, more accurate nitrogen fertilization,
improvements in energy efficiency, and production and consumption of renewable energy.
Making use of the agricultural nutrients project43 was a three-year pilot programme carried out in 2016 to
2018. It was part of the government key project for the circular economy, introduced in the government
programme. It conveyed information on the funding possibilities related to the recycling of nutrients and
essential research knowledge to practical operators. It identified the bottlenecks in nutrient recycling and
facilitated their elimination as well as promotes the networking and new experiments of nutrient recycling
operators. Nutrient recycling ispromoted also in the new government programme which started 2019.
The Rural Development Programmes for Mainland Finland have been the main instruments to implement
climate change mitigation and adaptation measures in the agriculture sector. Rural Development programmes are evaluated as defined in the Parliament and Council regulation44. At programme level Finland has defined an evaluation plan and an implementation plan for evaluating climate change issues45.

Policies and measures in the WAM projection
In the Government Report on Medium-term Climate Change Plan for 2030 – Towards Climate-Smart Day
to-Day Living measures to cut down emission from agricultural sector are: continuous perennial cropping
on organic soils, afforestation and silvopaludiculture (afforestation with raised ground water table) of cultivated organic soils, raising the ground water table through controlled subsurface drainage, promoting biogas production (emission reductions would be shared between energy and agricultural sectors, i.e. reductions in emissions from manure management would be included in agriculture and reductions in emissions
from fossil fuel use in energy), promoting the increased sequestration and storage of carbon in soil and
the implementation of the 4per1000 initiative through research projects and experiments. In the consumption side, measures related to food are: reducing food waste and following the national nutrition recommendations. Afforestation and silvopaludiculture on cultivated organic soils and planting wetland forests
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in areas with organic soil are entirely new measures, others are measures to enhance existing
measures.

2.2.5 Land use, land-use change and forestry
Policies and measures in the WEM projection
The land use, land-use change and forestry (LULUCF) sector affects the mitigation of climate change in
three different ways, by:


Maintaining and enhancing carbon storages and sinks



Creating new carbon storages and sinks



Substitution, i.e. replacing fossil-based energy, raw materials and products with renewable biomass.

The LULUCF sector as a whole is as a net sink in Finland because the emissions under this sector are
smaller than the removals. This net sink from the LULUCF sector can vary greatly from one year to the
next: the highest sink 33.8 million tonnes CO2 eq. in 2009 and the lowest 10.3 million tonnes CO2 eq. in
2018. According to the National Forest Inventory, the annual increment of growing stock has been increasing since the 1970s, reaching its current level of 108 million cubic metres, of which 103 million cubic
metres in forests available for wood supply. The high fluctuation in net biomass removals in the forest land
category have been mainly caused by the changes in the international market of forest industry products,
which affect the amount of domestic commercial roundwood fellings.
Finland’s forest policy aims at sustainable forest management, and the policy measures include legislation, the National Forest Strategy 2025 (NFS), financial support and extensive public forestry organisations. More information on these is provided in Finland’s Seventh National Communication, Section 4.4.
The National Forest Strategy 2025 was adopted by the Government in 2015. It is implemented by ten key
projects which were updated in 2019.
According to the NFS, forest growth and health will be maintained and enhanced through active forest
management. Climate change mitigation and adaptation in forests are supported by diversifying forest
management. Over the long term, forest management techniques must be adapted to new and changing
climate conditions. Timely and careful forest management can improve the growth but also the resistance
of growing stock to damages while safeguarding the ecosystem services of forests and producing wood
biomass sustainably. The strong legislative and structural basis in place in Finland already can be used to
reach multiple climate and forest related objectives of current policies: This includes legislation to prevent
forest pests and diseases, to ensure forest regeneration and to protect habitats and species biodiversity, a
long-term programme of forest tree improvement to ensure good-quality seed, ongoing projects to further
develop research-based silvicultural measures as well as extensive extension services for forest owners
on forest management and silviculture. Several updates have been made over the years to this legislative
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and structural basis, such as modifications to Forest Act46 and the Forest Damages Prevention Act47 in
2014 to take into account climate change adaptation by allowing more diverse forest management and by
adjusting timber removal practices to earlier occurrence of pests due to warming climate. Measures related to the adaptation to the climate change are described in more detail in Finland’s NC7. Relevancy
and functioning of both the Forest Act and the Forest Damages Prevention Act were reviewed in 2019.
Forests will be a key part of the Finnish bioeconomy and therefore the NFS aims to increase the use of
wood to replace fossil resources with renewable biomass. The objectives and measures in the National
Energy and Climate Strategy for 2030 are consistent with the policy defined in the NFS regarding the increase in industrial roundwood and energy wood, and they will help achieve the target set by the directives on promoting the use of energy from renewable sources.48 The global economic development will
greatly influence the achievements of the NFS goals.
The national measures are set out in the NFS49. The measures, consistent with the National Energy and
Climate Strategy for 2030, aim to secure the climatic advantages provided by forests and to ensure the
availability of renewable raw materials. The strategy is implemented by a total of ten strategic projects updated in 2019. The completely new projects added to the National Forest Strategy apply to climate sustainable forestry, international forest policy and EU policies as well as new products made from wood.
More projects than before also include the diversification of forest management methods, the safeguarding of biodiversity, water protection and the diversification of business. Projects to be considered as crosscutting include the improvement of the availability and usability of forest, nature and environmental data
and facilitation of their integration with other data sources. The cross-cutting projects include also an aim
to build common understanding and cooperation between various actors with pluralistic communication
and interaction.
With regard to agricultural soils, CO2 emissions and removals from croplands and grasslands are not expected to be subject to large changes in the WEM projection by 2030. The CO2 emission reductions due
to increasing the area of perennial crops on organic soils and due to other measures in the Rural Development Programme (see Section 2.2.4) are presented in The PAM webform.

Policies and measures in the WAM projection
The National Energy and Climate Strategy for 2030 underlines the sustainable use and management of
forests (incl. biodiversity) through balanced implementation of the National Forest Strategy, emphasizing
forest vitality and health, growth and carbon sinks. As a part of the implementation of the 2019 Government Plan for Analysis, Assessment and Research, a study on “Potential actions in the land use sector to
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achieve the climate objectives” was completed in 2019. The results of this study50 seeking solutions to reduce emissions caused by deforestation, to increase afforestation and to produce impact and costs assessments will be further examined and measures implemented in the near future.
Measures which are identified in the Medium-term Climate Change Policy Plan relating to reducing emissions from organic soils from the agriculture sector also have effects on emissions from the LULUCF sector (see Section 2.2.4).

2.2.6 Waste management and waste tax
Policies and measures in the WEM projection
A Waste Tax Act (1126/2010) entered into force in the beginning of 2011. The purpose of the Waste Tax
Act is to collect tax from those waste fractions which could be technically and environmentally recovered,
but which are disposed to landfill sites. The tax list of waste is based on Commission Decision
2000/532/EC on the Waste List. The industrial landfills are under taxation as well. The waste tax has been
EUR 70 per tonne since 2016.
The enforcement of the Waste Act (646/2011) and the Decree on Waste (179/2012) have increased recycling and recovery. Landfilling has been reduced and greenhouse gas emissions of the waste sector have
diminished. The Decree on Packaging and Packaging Waste (518/2014) is also intended to increase recycling.
The restrictions on landfilling of biodegradable municipal solid waste and other organic wastes have been
made stricter. The Decree on Landfills (331/2013) restricts the amount of biodegradable and other organic
waste to less than 10 per cent total organic carbon (TOC) or loss on ignition (LOI). These restrictions increased incineration of waste and decreased landfilling. According to the national energy and climate
strategy of 2016 additional effort will be taken to enforce the restrictions on the landfilling of biodegradable
waste.

Policies and measures in the WAM projection
There is an ongoing general reform of waste legislation. For example the following legislation are under
reform: Waste Act (646/2011), Decree on Waste (179/2012), Government Decree on Landfills (331/2013)
and Government Decree on Packaging and Packaging Waste (518/2014). The general reform of the
waste legislation will be in force in July 2021. The reform provides the basis for more effective waste management with respect for example to recycling, enhanced separate collection of waste, further reduced
landfilling of organic waste, all contributing to reduced greenhouse gas emissions. It applies to all forms of
waste production and waste management.
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It has been estimated that the emission reduction potential of increasing separate collection of biowaste
and packaging waste varies from 16 000 t CO2-eq./year to 62 000 t CO2-eq./year depending on assumptions made. These estimates include also for example emissions from transport of waste, so the whole
reduction potential cannot be addressed directly to waste sector.
The reform of waste legislation is not included in the WAM projection because detailed information on the
impact of the whole reform is hard to estimate.

2.2.7 Land-use planning and spatial structure
The development of the urban structure has long-term effects on greenhouse gas emissions from
transport and buildings. The most significant solutions that concern cutting emissions in the urban structure are associated with sustainable urban development: the urban structure and effective functioning of
urban subregions, coordination of land use and transport, creating preconditions for renewable energy
production and enabling a low-emission lifestyle. In urban subregions, the preconditions for this include
good public transport services and a network of pedestrian and cycling routes, a living and well-functioning city centre and good accessibility of recreational and green areas. Effective urban subregions are a
prerequisite for a thriving business life and Finland’s competitiveness. There may be significant differences between the practical solutions used to reduce emissions in different parts of the country.
Preconditions for increasing wind power production include coordinating wind power construction with
land use in the surrounding areas, giving sufficient consideration for negative impacts and ensuring local
acceptability. In order to promote planning, the Land-Use and Building Act contains specific provisions on
local master plans that apply to wind power construction directly. Rapid progress has been made in recent
years in land-use planning for wind power construction. An amendment to the Land-Use and Building Act
(1.4.2017) for the installation and construction of solar panels and solar collectors harmonises and
streamlines the permit procedure so that permit consideration would only be required for solar panels or
collectors that have significant impacts on the townscape or the environment.
The most recent National Energy and Climate Strategy for 2030 includes policy objectives that aim to minimise greenhouse gas emissions related to land use and the urban structure.
The National Energy and Climate Strategy for 2030 specifies the following policy objectives in relation to
the spatial structure and related land-use planning:


The effectiveness of land use and mobility in urban subregions will be promoted by developing
legislation and the land-use planning system, by updating the national land use objectives, and
through agreements between the central government and municipalities. Transport infrastructure
implementation will be linked to land-use planning and construction with the aim of reducing emissions.



In growing urban subregions, new construction will primarily be directed to areas with existing services and public transport. Outside growing urban centres, land use steering will be developed
taking into account the need to develop areas, new trends of the natural resources economy and
the strive for local energy production. Rural centres and villages will be strengthened to safeguard
the local availability of services.
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In land-use planning and construction, and when making efforts to develop the steering of these
sectors, preparation is made for utilising solar power.

In land-use planning, Finland will prepare to utilise extensively the country’s wind power potential. In order
to minimise the negative impacts of wind power plants, an effort will primarily be made to centralised wind
power construction in large units at a sufficient distance from permanent housing.
Nearly all regions in Finland and many individual municipalities have prepared their own climate strategies. It is, however, difficult to provide quantitative emission reduction potentials for the policies and
measures concerning land-use planning and the urban structure. The urban form influences emissions
mainly in the energy sector, for example, through its effects on transport and the heating of buildings. In
particular, emissions from daily mobility may be many times higher in car-oriented zones compared to urban centre areas. Emissions from the heating of buildings depend greatly on energy solutions for the
dwelling and possible district heating. The location of a dwelling is also connected to emissions via the
consumption of goods and services as well as long leisure trips, mainly due to spatial differences in income levels. The overall reductions in emissions in different regions are thus dependent not only on the
urban structure, but also on complex processes that include lifestyle changes as well as economic conditions and developments.
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3 PROJECTIONS
3.1 Overview of WEM and WAM projections
The projected greenhouse gas emissions and key assumptions and parameters used in the projections
analysis presented in this chapter and the files in the Reportnet 3 portal are based on the National Energy
and Climate Strategy for 2030, the Medium-term Climate Change Policy Plan (2017) and their projections
with updates of, among others the macroeconomic development, transport sector and power market projections. Background data and assumptions for the projections are presented in a separate background
report to the strategy publication and in Finland’s National Energy and Climate Plan submitted to the
Commission in December 2019. A detailed description of methodologies, models and the process for collection and use of data is available in the Reportnet 3 portal in the file describing Finland’s national system
for policies and measures and projections and in the Model factsheets.
The year 2019 (most recent inventory year available in the draft annual greenhouse gas emission inventory submission 15 January 2021) has been used as starting point for the projections. Policies and
measures that have been implemented by 31 December 2019 are included in the “With Measures”
(WEM) projection. The “With Additional Measures” (WAM) projection includes in addition the policies and
measures that are planned and approved by the Government or implemented after 1 January 2020. The
policies and measures included in the WEM and WAM projections, including estimated impacts on greenhouse gas emissions, are listed in the PAM webform and presented in more detail in Chapter 2. A “Without Measures Projection” (WOM) is not applicable for Finland’s national circumstances and has therefore
not been provided. Mitigation policies and measures (such as measures related to energy efficiency improvements and use of renewable energy) have been implemented since the 1970s; therefore, any WOM
projection created on the basis of previous climate and energy strategies (e.g. 2013, 2008 or 2005) would
be very complicated and require significant effort, particularly in predicting industrial structure.
In order to supplement the information given in the PAM webform, Section 3.4 provides information on
emission reductions brought about by single or groups of policies and measures. This illustrates the links
between the policies and measures and the way they contribute to the “With Measures” (WEM) and “With
Additional Measures” (WAM) projections.
In the projections, data for the historical years up to 2019 are from the greenhouse gas inventory. The
rows “Total excluding LULUCF” and “Total including LULUCF” in the columns for total GHG emissions as
well as ESR emissions include indirect CO2 emissions contrary to sectoral figures where indirect CO2
emissions are not included. Consequently, the total figures are slightly higher than the sum of the sectors.
Economic growth and the change in the structure of the economy play a key role in the estimation of energy consumption and emissions. The rate of economic growth is determined by the growth rates of labour input and average labour productivity. In the long term, economic growth is determined almost solely
by the growth of labour productivity, because labour input cannot grow without bounds. In the short and
medium term, however, factors affecting labour input growth matter, too, because changes in labour input
affect directly the potential output of the economy. In Finland, the ageing population is the single most significant factor in terms of its effect on labour input and thus development of the national economy in the
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short and medium term. Another factor that will affect the availability of labour is the level of structural unemployment.
The population forecast of Statistics Finland is used in the projections. The latest forecast published in
2019 estimates that the population will increase only slightly from the current 5.53 million to 5.57 million in
2030. Based on the current development, Finland’s population will start decreasing in 2031. In 2050, the
population would be some 100,000 lower than today. The average size of households will decrease
slightly, while the number of households is expected to grow from 2.7 million to almost 2.9 million during
the period. The population is in this latest population forecast smaller and flattens out earlier compared to
the previous forecast that was used in the 2019 Reporting.
The economic outlook provided by the Ministry of Finance forms the basis for the estimate regarding the
development of the Finnish economy in the near future, whereas longer-term development assumptions
are based on the “Millaista osaamista Suomi tarvitsee 2040?” -report of Pellervo Economic Research PTT
and Merit Economics51 and the modelling related to the report. Regarding forest industry, the growth assumptions are based on several sources of which one of the most essential is expertise of Pöyry Management Consulting published in the report ‘Suomen metsäteollisuus 2015–2035’ (Finland’s forest industry
2015–2035)52. Since part of the information is starting to be somewhat outdated, it has been complemented by other sources that consist of two low carbon road maps published in 2020 by the Finnish Forest Industries association and the Finnish Sawmills association, and expertise of the Natural Resources
Institute Finland. Pöyry bases its assessment on regional and global demand projections of pulp, paper
and wood products, on the competitiveness of production facilities located in Finland and on investment
plans published by the forest industry. The roadmap by the Finnish Forest Industries mainly follows the
Pöyry report but some production volumes have been updated in accordance with the association’s
fresher views. The Finnish Sawmills roadmap focuses only on sawmill industry, whereas the experts from
the Natural Resources Institute gave valuable insights into recent paper production capacities, the capacity-derived production volumes and how they would develop in the future. Compared to the previously reported figures, the estimated production of printing and writing paper is 1.2 million tons lower in 2035. Also
the volume of sawmill products has been slightly decreased whereas the production of other papers is expected to remain the same. The total volume of paperboard and corrugated cardboard would be some 0.8
million tonnes higher in 2035 and that of market pulp 0.8 million tonnes higher as well. The most remarkable difference between the new and previous projections is a new category, so-called new products,
which consist of biomass-based biofuels, chemicals, bioplastics and textiles and the projected total volume in 2035 stands at 2 million tons.
In 2016, the Finnish economy returned to a growth path after a long period of recession that began in
2009. The share of value added in industry had shrunk from 23 per cent to 15 per cent in the early 2010s,
but towards the end of the decade, industry reached almost its previous level. The growth has been
driven by an increase in private consumption and the recovery of public and private investment. Foreign
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trade has accounted for a very significant share of total output, even though it was not until 2018 that the
level of exports returned to the same level as in the years preceding the global recession. The Finnish
economy has experienced a structural change in the 2010s, the role of services has increased and traditional industries have been forced to adapt to changes in global demand and competition. The Government serving from 2015 to 2019 carried out reforms to consolidate public sector and to bring the Finnish
economy onto a path of sustainable growth and higher employment. These reforms as well as the similar
reforms carried out by the two previous Governments were one of the key factors supporting the economic boom of the Finnish economy that started in 2016.
The ability of the economy to cope with the challenges of the 2020s seemed good. The COVID 19 pandemic changed the economic outlook profoundly in early 2020, and it was feared that Finland would slip
into a deep recession. The worst fears do not seem to have materialized, and so far Finland seems to
have survived in terms of both public health and the national economy relatively well compared to many
other countries. So far, it is difficult to say how permanent the change in economy will be.
For the calculations of this report, we use the economic baseline scenario from the ENKO report. For this
economic baseline scenario, the economic development has been updated in line with the latest forecasts
and policy decisions. The main source for this update is the Ministry of Finance´s summer 2020 forecast
of macroeconomic developments, which has been updated with the impact assessments of the COVID 19
pandemic also for the second wave of autumn 2020. According to the Ministry of Finance´s forecast, economic growth will recover during 2021, but it will remain modest at first thereafter. During the 2020s, the
world economy is expected to recover, which will begin to impact in Finland as well. Employment will recover during 2021, but towards the end of the decade, the shrinking working-age population will result in
no new growth through labour input. Thus, growth depends on technological development and investment. By 2030, technological development will generate growth of about 10 per cent compared to 2019
and by 2040 about 20 per cent. Growth through capital is about half of this. The average GDP growth rate
is about 1.5 per cent, but per capita GDP growth will remain at 1.2 per cent. The conditions for economic
growth will improve in the 2030s, so the GDP growth may also rise higher.
Gross final energy consumption is levelled off in the projections as a result of increased energy efficiency
in all sectors. The decreasing energy sector emissions are the result of policy measures that replace fossil
fuels with renewables and electricity.Despite the flat final consumption projection the primary energy consumption varies clearly in the projections. The main reason for this is the substantial changes in domestic
nuclear power production (increase in early 2020s and 2030s), which replaces electricity import. Expressed in primary energy, the value of nuclear power is three-fold that of imported electricity, despite the
same amount of electricity fed to consumption. The development of the primary energy supply and gross
final energy consumption in the WEM projection is shown in Figure 6.
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Figure 6. Historical development (1990 to 2019) and WEM projection (up to 2035) of the primary energy supply
by energy source and gross final energy consumption (solid line), TWh.

Table 2 shows a summary of the main assumptions of the WEM projection for 2020 to 2030. Numerical
values for related key variables and assumptions are presented in Table 3 in the Reportnet 3 portal.
Table 2. Assumptions of the WEM projection.

Parameter

Trend 2020 to 2030

GDP growth

1.6 per cent annually

Structure of economy

Increasing share of services

Structure of industry

Less capital and energy intensive

Population growth

Increasing 0.6 per cent in 10 years

Population structure

Ageing

Technology development

Gradual introduction of improved and more energy efficient technology
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3.2 ‘With Existing Measures’ projection
3.2.1 Aggregate projection
Total emissions in the WEM projection for the years 1990 to 2035 are shown in Figure 7(total emissions
without the LULUCF sector)53. Numerical values are presented in Table 1a in the Reportnet 3 portal.
Compared with the base year of 1990, the total greenhouse gas emissions without LULUCF, are projected to be 30 per cent lower in 2020 and 45 per cent lower in 2030. Corresponding figures for CO2 emissions are 31 and 46 per cent. CH4 emissions are expected to continue to decline steadily being 44 per
cent lower in 2020 and 52 per cent lower in 2030 than in 1990. N2O emissions are projected to remain at
current levels, which is one fourth lower than in 1990. The amount of emissions from F gases is small and
expected to decrease in the coming years.
Figure 7. Greenhouse gas emissions without LULUCF, with indirect CO 2 by gas according to the latest greenhouse gas emission inventory (1990 to 2019) and the WEM projection (up to 2035), million tonnes CO 2 eq.

The development of total emissions with regard to the number of inhabitants, primary energy use and
economic development is presented in Table 3.
Table 3. Greenhouse gas emission intensity based on the latest greenhouse gas inventory for 2005 to 2019 and
the WEM projection for 2020 to 2035.

Unit

2005

Historical
2010
2019

2020

Projected
2025
2030

2035

Emissions per capita

tonnes CO2 eq./capita

13.3

14.1

9.6

9.0

8.2

7.1

6.7

Emissions per GDP

kg CO2 eq./EUR
2016 prices
tonnes CO2 eq./MWh

0.35

0.36

0.23

0.22

0.19

0.15

0.13

0.18

0.19

0.14

0.14

0.11

0.10

0.09

Emissions per primary energy

53

Unless otherwise specified, total emissions refer to total national emissions without LULUCF with indirect CO2 emissions
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3.2.2 EU ETS and non-ETS sectors
In addition to providing projected total national and sectoral emissions and removals, the reporting includes a split of greenhouse gas emissions to EU ETS and non-ETS sectors. The split for the emissions
projections between ETS and non-ETS sectors is based on a data set of greenhouse gas emissions covering the years 2005-2019 and being provided by Statistics Finland. The relative shares of EU ETS and
non-ETS emissions are set for the individual branches and greenhouse gases and are listed in Appendix
2. The individual shares are assumed to remain constant for each branch over time in the projections.
The split of greenhouse gas emissions between the EU ETS sector and the non-ETS sector is presented
in Table 4 and Figure 8. The historical ETS emissions correspond to the EU ETS scope in emission trading periods 2005-2007, 2008-2012 and 2013-2020. The emissions in the EU ETS sector have reached
their peak in the mid-2000s and are expected to decline further. In 2019, emissions in the EU ETS sector
counted for 44 per cent of the total greenhouse gas emissions, whereas the non-ETS sector counted for
56 per cent.
The emissions from the non-ETS sector have decreased steadily since 2005 and the decrease is expected to continue (Figure 9). In the WEM projection, the emissions from the non-ETS sector in 2020 are
16 per cent and in 2030 31 per cent below the 2005 level when taking into account the change of scope of
the EU ETS. Approximately 2.4 million tonnes CO2 eq. non-ETS emissions in 2005 originate from sources
that have since then been moved to the ETS sector.
Table 4. Historical (1990 to 2019) and projected (2020 to 2035) greenhouse gas emissions in the Non-ETS and
ETS sector and Civil aviation based on the latest greenhouse gas inventory and the WEM projection, respectively.

2005

Historical
2010

2019

2020

million tonnes CO2 eq.

WEM Projection
2025
2030

2035

million tonnes CO2 eq.

Non-ETS

36.5

34.2

29.7

28.7

26.1

23.7

22.2

ETS

33.1

41.3

23.2

20.9

19.3

15.4

14.7

Civil aviation, CO2

0.3

0.2

0.2

0.2

0.2

0.2

0.2

69.9

75.7

53.1

49.7

45.5

39.3

37.1

Total emissions
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Figure 8. The split of greenhouse gas emissions between the EU ETS sector and the non-ETS sector (2005 to
2019) based on the latest greenhouse gas inventory and the WEM projection (up to 2035). The development of the
total emissions without the LULUCF sector is presented.

Figure 9. Emissions in the non-ETS sector by sector (2005 to 2019) based on the latest greenhouse gas inventory
and the WEM projection (up to 2035).

3.2.3 Sectoral emissions
Energy
The energy sector is strongly affected by policy measures to reduce greenhouse gas emissions, to enhance energy efficiency and to increase the share of renewable energy sources.
Finland belongs to the integrated Nordic-Baltic electricity market and has cross-border transmission capacity to Sweden, Estonia, Norway and Russia. The supply and demand situation in the regional electricity market was in past years a very important factor affecting the greenhouse gas emissions of the Finnish
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power supply. Today, however, 85 per cent of the Finnish electricity production is emission-free and the
positive development is expected to continue further, resulting in lower and less varying greenhouse gas
emissions in total for Finland.
In the WEM projection, the most significant future changes in electricity and heat production are the startup in 2022 of a 1600 MW nuclear power plant unit currently under construction, one additional nuclear
power plant unit in the early 2030s and the increase in the use of renewable energy sources. Use of coal
for energy is banned as from May 2029 and the use of peat decreases rapidly in the 2020s due to high
prices of emission allowances. All these changes reduce emissions.
District heating and industrial energy use is strongly affected by the EU ETS price, which makes the use
of fossil fuel less and less feasible and cuts together with energy taxation efficiently emissions in these
sectors.
The historical and projected emissions from the energy sector (excl. transport) in the WEM projection are
presented in Table 5. The emissions in the energy sector are mainly CO2 emissions from the combustion
of fossil fuels and peat.
Table 5. Historical (1990 to 2019) and projected (2020 to 2035) greenhouse gas emissions from the energy sector (excluding transport) based on the latest inventory and the WEM projection, respectively.

1990

Historical
2005
2010

2019

2020

million tonnes CO2 eq.

WEM Projection
2025
2030

2035

million tonnes CO2 eq.

Total emissions

41.4

40.8

47.5

27.8

24.7

22.2

17.7

16.3

CO2

40.8

40.0

46.6

27.1

24.0

21.5

16.9

15.6

CH4

0.2

0.3

0.3

0.3

0.3

0.3

0.3

0.3

N2O

0.4

0.5

0.6

0.5

0.5

0.5

0.5

0.5

Historically, emissions from space heating on site as well as district heating have varied according to the
heating demand (cold or warm winters). Likewise, the emissions from condensing power have varied
strongly depending on the hydro situation in the Nordic-Baltic electricity market. Future years are in the
projections assumed to be standard years (i.e. long-term average plus impact of climate change) with respect to heating demand and hydro levels. Consequently, the energy sector emissions are smoother in
the future years of the WEM projection than in historical years.
The importance of CH4 and N2O emissions within the energy sector is small. Less than 10 per cent of all
CH4 emissions in Finland come from incomplete combustion of fuel, which is mainly caused by fireplaces
and small heating boilers. CH4 emissions from power and heating plants are small.

Transport
The WEM projection for the transport sector includes all measures, which were in use in the transport sector to cut down the emissions in the end of 2019. It is assumed that the use of biofuels is increased to at
least 30 per cent in total of the road transport fuels sold in 2029 (without double-counting).
In the last few years, the annual fluctuations in emissions from the transport sector are particularly explained by the annual fluctuation in the proportion of biofuels. The proportion of biofuels was at its highest
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in 2014 and 2015. In 2016, the proportion of biofuels decreased compared to previous years, whereas in
2017 the proportion of biofuels more than doubled compared to 2016. In 2018, the proportion of biofuels
decreased slightly compared to previous year, but increased in 2019 being 11 per cent (without doublecounting). This fluctuation in the proportion of biofuels is a result of the legislation on the distribution obligation that enables front-loaded implementation of the distribution obligation.
According to the WEM projection of greenhouse gas emissions from transport, GHG emissions from
transport will decrease by about 37 per cent by 2030 with the current measures (compared to 2005). The
target is to reduce domestic transport emissions by at least 50 per cent by 2030 (without domestic aviation). The reduction in emissions takes place mainly in road transport. Compared to the current situation,
emissions from water transport will also decrease slightly. Emissions from rail transport will remain the
same. Greenhouse gas emissions from transport sector are estimated to decrease by 1.7 million tonnes
from 2005 to 2020 and by 4.8 million tonnes from 2005 to 2030 (Table 6).
Table 6. Historical (1990 to 2019) and projected (2020 to 2035) greenhouse gas emissions from transport based
on the latest greenhouse gas inventory and the WEM projection, respectively.

1990

Historical
2005
2010

2019

2020

million tonnes CO2 eq.

WEM Projection
2025
2030

2035

million tonnes CO2 eq.

Total emissions

12.1

12.9

12.7

11.3

11.3

9.5

8.2

7.3

CO2

11.8

12.8

12.6

11.2

11.1

9.4

8.1

7.2

CH4

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

N2O

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

Industrial processes and other product use
The most important greenhouse gas emission sources in this sector are iron and steel, hydrogen and cement production. The main factors affecting the development of emissions include changes in industrial
production. In the WEM projection, the growth of the industrial production volumes increases these emissions. Most of the emissions other than F gases in this sector are part of the EU ETS, which also is the
main measure for reduction of the process emissions. No additional measures are planned for the emissions covered by the EU ETS.
The WEM projection for F gases includes the impacts of the EU regulation on F gases54 and the EC directive relating to emissions from air-conditioning systems in motor vehicles55. Emissions from refrigeration and air-conditioning equipment are expected to decline as a result of these measures and technical
changes leading to smaller charges and decreased leakage. The main features of the F gas regulation in
cutting the emissions are the phase down of HFCs that can be placed on the EU market and the bans on
the use of F gases in different applications. They will lead to a replacement of F gases with low GWP alternatives in most applications.

54

2014/517/EU

55

2006/40/EC
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Emissions from electricity distribution equipment have declined heavily from the peak level as a result of
voluntary actions of the industries. A steady increase of emissions is assumed in the future but the peak
level of emissions in the 1990s will not be reached. Restrictions forced by the EU regulation have a decreasing effect on emissions from foam blowing and aerosols in the future. The emissions from other
sources are expected to stay quite steady. Emissions from refrigeration and air-conditioning equipment
account for more than 90 per cent of Finnish F gas emissions, and therefore, the projected overall emission trend is declining.
Table 7. Historical (1990 to 2019) and projected (2020 to 2035) greenhouse gas emissions from industrial processes and other product use based on the latest greenhouse gas inventory and the WEM projection, respectively.

1990

Historical
2005
2010

2019

2020

million tonnes CO2 eq.

WEM Projection
2025
2030

2035

million tonnes CO2 eq.

Total emissions

5.4

6.8

6.2

5.5

5.6

6.0

6.0

6.1

CO2

3.7

4.0

4.6

4.1

4.3

4.9

5.2

5.6

CH4

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

N2O

1.7

1.6

0.2

0.2

0.2

0.2

0.3

0.3

F gases

0.1

1.2

1.4

1.2

1.2

0.9

0.5

0.2

Agriculture
In recent years, the changes in the emissions from agriculture have been small. In the WEM projection,
the emissions are expected to increase slightly (two per cent between 2005 and 2020), as synthetic fertilizers and organic soils are estimated to be increasing sources up to 2020 (Table 8). After 2020 the decline in livestock numbers and N fertilization will slightly reduce the total emissions after 2020 and the total
greenhouse gas emissions from agriculture will be one per cent lower in 2030 compared to 2005.
Energy-related emissions related to agriculture are reported in the energy sector and not included in Table
8.
Table 8. Historical (1990 to 2019) and projected (2020 to 2035) greenhouse gas emissions from agriculture
based on the latest greenhouse gas inventory and the WEM projection, respectively.

1990

Historical
2005
2010

2019

2020

million tonnes CO2 eq.

WEM Projection
2025
2030

2035

million tonnes CO2 eq.

Total emissions

7.5

6.5

6.7

6.6

6.5

6.4

6.4

6.4

CO2

0.6

0.3

0.3

0.2

0.2

0.2

0.2

0.2

CH4

2.8

2.5

2.6

2.5

2.5

2.4

2.4

2.4

N2O

4.1

3.7

3.8

3.9

3.7

3.7

3.8

3.8
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LULUCF
The land use, land-use change and forestry sector (LULUCF) as a whole is expected to be a net sink in
the WEM projection (Table 9).
Table 9. Historical (1990 to 2019) and projected (2020 to 2035) greenhouse gas emissions and removals from the
LULUCF sector based on the latest greenhouse gas inventory and the WEM projection, respectively.

1990

Historical
2005
2010

2019

2020

million tonnes CO2 eq.

WEM Projection
2025
2030

2035

million tonnes CO2 eq.

Total emissions

-13.6

-20.6

-20.8

-14.7

-23.5

-20.1

-16.5

-17.9

CO2

-17.2

-23.9

-23.9

-17.5

-26.5

-23.0

-19.5

-20.9

CH4

1.5

1.2

1.0

0.8

0.9

0.9

0.9

0.9

N2O

2.1

2.1

2.1

2.0

2.1

2.1

2.1

2.1

Finland’s National Forest Strategy (NFS), adopted by the Government in February 2015 and operationalizing Government policy, specifies the main objectives for forest policy and forest-based business and activities until 2025 (Ministry of Agriculture and Forestry 2019). The vision of the Strategy is "Sustainable forest management is a source of growing welfare".
The strategy is implemented by ten key projects. NFS projects were updated in 2019.
According to the NFS, climate change mitigation and adaptation in forests are supported by diversifying
forest management. Forests’ viability, i.e., growth and health will be maintained and enhanced through
active forest management. Over the long term, forest management techniques must be adapted to new
and changing climate conditions. Timely and careful forest management can improve the growth but also
the resistance of growing stock to damage while safeguarding the ecosystem services of forests and producing wood biomass sustainably. Current forest legislation and ongoing measures for the climate and
forest related objectives are briefly described in Section 2.2.5.
Forests will be a key part of the Finnish bioeconomy and therefore the NFS aims to increase the use of
wood to replace fossil resources with renewable biomass. In the WEM projection, the harvesting increases up to 80 million cubic meters (including the use of wood for bioenergy), the estimated carbon sink
of forests (incl. trees and soil) will be approximately at the level of −28 million tonnes of CO2 eq. per annum by 2025. With regard to agricultural soils, CO2 emissions from croplands and grasslands are expected to increase slightly according to the existing WEM projection. Decreasing trend in emissions from
wetlands are due to the decreasing energy use of peat, resulting in a less area is needed for peat extraction.

Waste
Greenhouse gas emission projections for the waste sector include CH4 from landfills and anaerobic digestion, CH4 and N2O emissions from composting and wastewater treatment. Emission figures for the waste
sector do not include emissions from waste incineration, which are reported in the energy sector.
The landfilling of waste is increasingly replaced with recycling and energy recovery. In 2010, the amount
of municipal waste incinerated at waste incineration plants was approximately 0.24 million tonnes. Several
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new waste incineration plants have been constructed since then and in 2019 the incinerated amount was
already more than 1.7 million tonnes.. Currently waste co-incineration is included in the emissions trading
sector whereas waste incineration plants are in the effort sharing sector.
Greenhouse gas emissions from the waste sector will decrease in the WEM projection (Table 10). The
main reason for this reduction is the implementation of the Landfill Directive56 and national legislation57
and strategies aimed at reducing the amount of waste generated and minimising the amount of waste disposed at landfills. Over a longer period, the amount of greenhouse gases from landfills will decline as a
consequence of the restrictions on landfilling of organic waste.
Table 10. Historical (1990 to 2019) and projected (2020 to 2035) greenhouse gas emissions from the waste sector based on the latest greenhouse gas inventory and the WEM projection, respectively (waste incineration not
included).

1990

Historical
2005
2010

2019

2020

million tonnes CO2 eq.

WEM Projection
2025
2030

2035

million tonnes CO2 eq.

Total emissions

4.7

2.8

2.6

1.8

1.6

1.3

1.1

0.9

CH4

4.6

2.7

2.4

1.7

1.5

1.2

1.0

0.8

N2O

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

Indirect CO2 emissions
The WEM projection for indirect CO2 is based on the assumption that their share of the total national
emissions without LULUCF will remain at present level, 0.1 per cent of total national emissions without the
LULUCF sector.

3.3 ‘With Additional Measures’ projection
With the existing policy measures Finland meets its 2020 emission reduction and renewable energy targets. The effort sharing target of 2021 - 2030 and in particularly the Government’s 2035 climate neutrality
target require, however, additional policy measures. The Government is in the process of assessing different emission reduction means and is expected to make decisions on new policy measures later in the
year 2021. These potential measures are not included in this Reporting nor its WAM projection.
The WAM projection presented in this chapter includes measures already decided upon of which some
have even recently been implemented. The effect of the additional measures reported in this report is
aimed at the 2020s and in full at the year 2030 at the latest.
With a few exceptions all the planned measures described in Chapter 2 are included in the WAM projection. Measures for which the impact on the energy balance or the emissions is not yet known or assessed
have not been included in the WAM projection. Such measures are:

56
57

Council Directive 1999/31/EC of 26 April 1999 on the landfill of waste
Government Decree on Landfills 331/2013, Waste Act (646/2011), Decree on Waste (179/2012) and the Decree on
Packaging and Packaging Waste (518/2014)
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Temporary reductions of taxable values of company-car benefit for battery electric vehicles and
employer-provided charging of electric vehicles (long-term effects difficult to estimate)



Changes to taxable values of employer-provided commuter tickets and bicycles (no assessment
available)



Ongoing general reform of waste legislation (difficult to estimate, no assessment available )



Municipal climate change solutions programme (difficult to estimate, no assessment available)

The effect of the policies and measures included in the WAM projection on the total greenhouse gas
emissions is illustrated in Figure 10. Continuous lines portray the WEM projection and dashed lines the
WAM projection.
Figure 10. Greenhouse gas emissions in EU ETS and non-ETS sectors in the W AM projection (dashed lines)
com-pared to the WEM projection (solid lines) in the years 2020 to 2035 and historical emissions for 1990 to
2019 based on the most recent inventory.

The total greenhouse gas emissions in 2030 are estimated to be 39 million tonnes CO2 eq. in the WEM
projection and 38 million tonnes CO2 eq. in the WAM projection. The additional emission reduction
measures in the WAM projection will mainly affect the non-ETS sector (Table 11). Even though it cannot
be concluded from Table 11, the ETS sector emissions are in the WAM projection lower than in the WEM
projection in the years 2026-2029 due to the incentive package for district heating companies giving up
coal with an accelerated schedule.
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Table 11. Historical (1990 to 2019) and projected (2020 to 2035) greenhouse gas emissions in the Non-ETS and
ETS sector and Civil aviation based on the latest greenhouse gas inventory and the WAM projection, respectively.

2005

Historical
2010

2019

2020

million tonnes CO2 eq.

WAM Projection
2025
2030

2035

million tonnes CO2 eq.

Non-ETS

36.5

34.2

29.7

28.7

25.6

22.7

21.4

ETS

33.1

41.3

23.2

20.9

19.3

15.4

14.7

Civil aviation, CO2

0.3

0.2

0.2

0.2

0.2

0.2

0.2

69.9

75.7

53.1

49.7

45.0

38.3

36.2

0.0

-0.4

-1.0

-0.9

Total emissions
difference to WEM

Table 12 presents a summary of the WAM projection emissions by gas and the difference between them
and the emission levels in the WEM projection.
Table 12. Greenhouse gas emissions on a gas-by-gas basis for the WAM projection and difference between
them and the WEM projection in 2020-2035, million tonnes CO2 eq.

1990

Historical
2005
2010

2019

2020

million tonnes CO2 eq.

WAM Projection
2025
2030

2035

million tonnes CO2 eq.

CO2

57.1

57.2

64.2

42.6

39.6

35.8

30.1

28.3

CH4

7.7

5.6

5.3

4.5

4.3

3.9

3.6

3.5

N2O

6.4

6.0

4.8

4.8

4.6

4.6

4.2

4.3

F gases

0.1

1.2

1.4

1.2

1.2

0.7

0.3

0.1

71.2

69.9

75.7

53.1

49.7

45.0

38.3

36.2

0.0

-0.4

-1.0

-0.9

Total emissions
difference to WEM

Additional measures planned for the energy sector included in the WAM projection are accelerated phase
out of the use of coal, phasing out oil heating in detached houses and in buildings owned by municipalities, and energy efficiency and alternative fuels measures in machinery. It is estimated that the emission
reductions in energy sector (excluding transport) achieved by these additional measures will be 0.3 million
tonnes CO2 eq. in 2030.
The WAM projection for transport consists of two measures: car scrapping bonus for 2020-2021 and purchase support for gas-fuelled trucks for 2020-2022. Both of the measures are included in the Ministry of
Transport and Communications roadmap for fossil-free transport. The purpose of car scrapping bonus is
to reduce traffic emissions and modernize the stock of motor vehicles used in Finland. The support for
gas-fuelled trucks will increase the use of gas instead of petrol and diesel. It is estimated that the emission
reductions in transport achieved by these additional measures will be 12 kilotonnes CO2 eq. in 2030 compared to the WEM projection.
The WAM projection of F gases is based on a few additional measures that are expected to promote the
alternative low GWP non-HFC technologies in the refrigeration and air conditioning equipment sector in
addition to the F gas regulation. These additional measures include criteria for public procurement that are
related to F gases and information and education campaigns. It is estimated that the emission reductions
achieved by these additional measures will be 0.2 million tonnes CO2 eq. in 2030.
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Additional measures in the agricultural sector have been identified in the Medium-term Climate Change
Policy Plan in accordance with the National Climate Change Act. Implementation of the new measures
(afforestation and silvopaludiculture on cultivated organic soils) begins from year 2021 and enhancing of
the existing measures from the beginning of new CAP period. In the agricultural sector the estimated additional total emission reductions in the WAM projection are 0.5 million tonnes CO2 eq. in 2030. The main
reductions are based on activities planned to be put into practice on organic soils, for example by promoting long-term grass cultivation and afforestation. The potential emission reduction impact concerning N2O
emissions is 0.45 million tonnes CO2 eq. in 2030–2040. Use of biogas produced in the agriculture sector
to replace fossil fuels is a new measure which will reduce CH4 emissions in the agriculture sector in 2030
by 0.05 million tonnes CO2 eq. and in the energy sector in 2030–2040 by 0.3 million tonnes CO2 eq.
National Forest Strategy 2025 was approved by the Government in February 2015. The National Energy
and Climate Strategy (2016) underlines the sustainable use and management of forests (incl. biodiversity)
through balanced implementation of the National Forest Strategy emphasizing especially forest health,
growth and carbon sinks. Measures to prevent deforestation and to increase afforestation will be included
in the climate policy programme for the land-use sector.
For cropland and grassland, the WAM measures include developing farming to increase removals by
sinks, e.g., through a pilot project and proposals for the renewal of the CAP. Increased knowledge to
study and monitor the impact of measures for carbon sequestration is also promoted and needed.
Measures which are identified in the Medium-term Climate Change Policy Plan relating to reducing emissions from organic soils (long-term grass cultivation, afforestation) from the agriculture sector also have
effects on emissions from the LULUCF sector.
There is currently no separate WAM projection for waste management.

3.4 Total effect of policies and measures
The aggregated estimates for the greenhouse gas reduction impacts of individual WEM policies and
measures presented in Chapter 2 are 33 and 55 million tonnes CO2 eq. for 2020 and 2030 (without LULUCF), respectively. The WAM measures will reduce greenhouse gas emissions increasingly in the
2020s reaching an additional annual reduction of approximately 0.8 million tonnes CO2 eq. in 2030. The
small addition of the planned measures results from the fact that most of the previously planned
measures (WAM measures) are now labeled as implemented measures (WEM measures). New planned
measures are currently at development stage in connection with preparing the new national climate and
energy strategy and not yet included in this Reporting. The cut-off point between the WEM and WAM
measures presented in this reporting is the turn of years 2019 and 2020. The total effect of the current
policies and measures by gas is shown in Table 13.
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Table 13. The estimated total effect of implemented (WEM) and planned (WAM) policies and measures (PaMs)
calculated based on estimated impact of individual PaMs for the years 2020, 2025, 2030 and 2035 (million
tonnes CO 2 eq). The total emissions in 2019 based on the most recent inventory are also given for comparison.

Estimated total effect of WEM and WAM measures
WEM measures
Gas
type

Unit

Total
emissions
in 2019

CO2

Mt, CO2 eq

CH4

WAM measures

42.6

Total
effects
of
PaMs
in 2020
27.9

Total
effects
of
PaMs
in 2025
39.9

Total
effects
of
PaMs
in 2030
48.2

Total
effects
of
PaMs
in 2035
51.9

Total
effects
of
PaMs
in 2020
0.0

Total
effects
of
PaMs
in 2025
0.1

Total
effects
of
PaMs
in 2030
0.1

Total
effects
of
PaMs
in 2035
0.1

Mt, CO2 eq

4.5

2.9

3.2

3.4

3.5

0.0

0.0

0.1

0.0

N2O

Mt, CO2 eq

4.8

0.0

0.0

0.0

0.0

0.0

0.0

0.4

0.0

F-gases

Mt, CO2 eq

1.2

2.0

2.5

3.0

3.5

0.0

0.2

0.2

0.1

Total

Mt, CO2 eq

53.1

32.8

45.5

54.6

58.9

0.0

0.3

0.8

0.2

The estimated total effect of policies and measures contains noticeable uncertainties. The mitigation impact has not been estimated for all policies and measures. Furthermore, the impact estimates of individual
policies and measures are not fully additive, which may result in an overestimation of the mitigation impact
in certain sectors. The overlapping effect of measures has been paid due attention to, for example, in the
case of simultaneous increase of biofuel content and energy efficiency in machinery, the transport sector
and heating. Altogether, the total emission reduction is likely larger than the reported total effect.
Figure 11 shows Finland’s greenhouse gas emissions in the WEM projections in the last four national climate and energy strategies, i.e. strategies from the years 2005, 2008, 2013 and 2016. The WEM projections in the national climate and energy strategies projected significantly higher emissions for 2019 than
those reported in the latest greenhouse gas inventory. This suggests that the additional measures implemented in the 2010s have had a substantial impact on the total emissions.
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Figure 11. Greenhouse gas emissions according to the most recent inventory for 2000 to 2019 and in the WEM
projections of the climate and energy strategies published in 2005, 2008, 2013 and 2016 up to 2020 and 2030
respectively, and the WEM projection of this reporting.
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The main difference between the projections shown in Figure 11 is that most measures from previous
WAM projections have been implemented since the previous reporting and are therefore included in the
following WEM projections. The biofuel quota obligation in road transport is one of the measures with
most impact. Another significant difference since the WEM projections of 2013 and earlier years is caused
by the fact that domestic conventional condensing power capacity has been shut down almost entirely.
Furthermore, also combined heat and power plants are struggling with their feasibility because of the low
electricity price level in the power market and are according to power market studies likely to be shut
down a head of time. The use of fossil fuels in power plants is consequently therefore lower than anticipated in earlier projections. The projections have been updated accordingly. In addition to the power and
heat production changes and implementation of WAM measures, the economic growth has also been updated to reflect the most recent development and expert views.
The total effect of implementing additional measures can be seen in the emission development trend after
2015, which has levelled off in the 2013 and 2016 projections, whereas it continued to increase in the projections from 2005 and 2008. The WEM projection of this reporting (WEM-PAMS 2021 in Figure 11)
points in turn clearly downwards.
In the WEM projection of this reporting, the emissions in 2030 are projected to be 19 per cent below the
projected level in the 2016 WEM projection.

55

4 SENSITIVITY ANALYSIS OF THE PROJECTIONS
Energy use and hence the greenhouse gas emissions are sensitive to the assumptions made on economic growth. Two sensitivity analyses has therefore been carried out for the WEM projection varying the
economic growth of industry and service branches. No sensitivity analysis on the transport sector was
made, but generally, a lower economic growth could have both a reducing and an increasing impact on
the energy use and greenhouse gas emissions for transport. On one hand, the need for transport is likely
to be lower, but on the other hand, the renewal of the transport fleet slower. The situation is similar for
buildings where lower economic growth results in slower growth of the building volume but also in less investments in energy efficiency. In the sensitivity analyses, the energy use in the transport sector and
building are kept unchanged.
The manufacturing industry uses about 45 per cent of both the country’s final energy and electricity. The
forest industry has a significant impact on the energy sector, including renewable energy production, energy consumption and electricity generation. Iron and steel production is another energy-intensive branch,
the development of which influences the projections noticeably. The energy balances projections of these
branches are based on product group specific volume estimates. Both branches develop generally positively in the WEM projection, even though some product groups decrease (e.g. manufacturing of paper)
already in the base case WEM. In the sensitivity analysis the annual growth of the product volumes in forest industry and metal industry is varied 1 percentage point in both directions from 2020 onwards compared to the WEM projection.
In addition to the branches and sectors mentioned above, the annual growth rate of the other industry and
service branches was varied with 1 percentage point plus and minus from the WEM assumptions. No dynamic effects were taken into account.
The results of the sensitivity analyses are presented in Table 14 below and in Table 6 in the Reportnet 3
portal. The overall effect of a lower economic growth (WEM -) results in a steadily decreasing final energy
consumption in contrast to a higher economic growth (WEM +) that steadily increases the energy use in
the period 2021 to 2030. In the base case WEM projection the final energy consumption is, in turn, about
flat.
In 2030 the final energy consumption would be only 295 TWh in the low growth case, but 322 TWh in the
high growth case. Corresponding figures for primary energy consumption are 383 TWh (WEM -) and
413 TWh (WEM +). Thus, the relative impact of economic growth is somewhat higher on final energy consumption than on primary energy. The greenhouse gas emissions in 2030 differs in both cases in total
about 1.1 million tonnes of CO2 eq. from the emissions in the base case WEM projection.
Most of the emission increase and reduction, respectively, would take place in the ETS sector with only
0.2-0.3 million tonnes of CO2 eq. reduction in the non-ETS sector.
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Table 14. Main results for the sensitivity analysis on how the economic growth rate affects the overall energy
balance and greenhouse gas emission.

Unit

2019

WEM

2020
WEM +

WEM -

WEM

2030
WEM +

WEM -

Total excluding LULUCF

million tonnes CO2 eq.

53.1

49.7

49.8

49.6

39.3

40.5

38.3

Total ETS

million tonnes CO2 eq.

23.2

20.9

20.9

20.8

15.4

16.3

14.6

Total non-ETS

million tonnes CO2 eq.

29.7

28.7

28.7

28.6

23.7

24.0

23.5

Primary energy consumption

TWh

378

367

367

366

398

413

383

Gross final energy
consumption

TWh

307

297

297

296

308

322

295

GHG emissions

WEM +, projection with higher economic growth than the WEM projection
WEM -, projection with lower economic growth than the WEM projection
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5 METHODOLOGY
5.1 Approach and responsibilities
The approach and responsibilities in preparing the projections have not changed since the preparation of
the policies and measures reporting in 2019. Finland uses a sectoral approach with detailed sector specific modelling that is coordinated and interlinked manually across sectors. The preparation of the reported
WEM and WAM projections was coordinated by the Ministry of Economic Affairs and Employment. The
Ministry of Economic Affairs and Employment was responsible for the projections regarding the amount of
energy used by industry, households and services and for the calculations regarding fuel and carbon dioxide emissions in the energy production sectors as a whole. The Ministry of the Environment was responsible for the projection regarding space heating, for the analysis of the regional and urban structure, and for
emission projections and calculations for waste and machinery. The duty of the Ministry of Transport and
Communications included making projections for fuel and electricity usage as well as emissions from the
transport sector. The Ministry of Agriculture and Forestry oversaw the calculation of emissions and removals in the agriculture and land use, land-use change and forestry sectors. The Ministry of Finance was
responsible for forecasting short-term economic development.
The sectoral projections and calculations were made by various experts within the contact network set up
by the ministries involved in drafting the energy and climate policy. The ministries have consulted expert
organisations, research institutes and consultants for acquiring data, assessments of policies and
measures and modelling of sector-specific projections. The following authorities and expert organisations
contributed to the reporting in 2021: Energy Authority, Finnish Environment Institute (SYKE), VTT Technical Research Centre of Finland Ltd, Motiva Ltd, Natural Resources Institute Finland, Finnish Transport
and Communications Agency, Benviroc Ltd and Statistics Finland.

5.2 Assumptions underlying calculations
The common key variables and assumptions are presented in Table 15. Specific sectoral and categoryspecific data is given in the Table 3 file in the Reportnet 3 portal.
Table 15. Key variables and assumptions used in the projections analysis for 2005 to 2035.

Population

Million inhabitants

2005
5.26

Gross Domestic Product

Million EUR, 2016 prices

201270

Historical
2010
2019
5.38
5.53
210770

230300

2020
5.53
223640

Projected
2025
2030
5.56
5.57
244310

262420

2035
5.56
282800

Finland’s population will increase only slightly from the current 5.53 million to 5.57 million in the year 2030.
In 2031 the population starts to decrease. The age structure of the population will change significantly
over the next couple of decades as the share of older age groups increases. The number of households is
expected to grow from the current 2.7 million to almost 2.9 million by 2050. At the same time, however,
the average size of households will decrease. The number, structure and location of households will have
an impact on the energy demand.

58

The impact of COVID-19 pandemic was taken into account when projecting the economic development
and to the extent possible also in the sector projections. The economic growth will recover during 2021,
but it will remain modest at first thereafter. During the 2020s, the world economy is expected to recover,
which will begin to impact in Finland as well. The average annual GDP growth rate in the 2020s is 1.5 per
cent in the projections.
Assumed fossil fuel prices in the world market and the assumed prices of emissions allowances in the
EU's emissions trading system correspond to the recommended harmonized values provided by the EU
Commission for greenhouse gas emission projections. The price of crude oil is assumed to be EUR
6.6/GJ in 2020, EUR 14.0/GJ in 2030 and EUR 16.2/GJ. The price of coal is in the corresponding years
assumed to be EUR 1.8/GJ, EUR 2.9/GJ and EUR 3.3/GJ, respectively, and the price of natural gas EUR
3.5/GJ, EUR 6.0/GJ and EUR 8.2/GJ, respectively. Emission allowance prices are in the projections expected to be EUR 25/ t CO2 in 2020, EUR 30/t CO2 in 2030 and EUR 53/t CO2 in 2040. All prices are expressed in constant EUR 2016 prices.

5.3 Description of models and methods
Most of the methodologies and models used for the Reporting in 2021 have been used previously in the
reporting to the EU and UNFCCC. The models used are described in the Model factsheet file in the
Reportnet 3 portal and in detail in Finland’s third Biennial Report.
A detailed description of methodologies and the process for collection and use of data is available in Finland’s National System for Policies and Measures and Projections in Reportnet 3.
The split for the emissions projections between ETS and non-ETS sectors is based on a data set of
greenhouse gas emissions covering the years 2005-2019 and being provided by Statistics Finland. The
ETS sector coverage has been expanded through a transfer of emissions sources from the non-ETS to
the ETS sector over the years. The data set presents an allocation of the historical greenhouse gas emissions to three categories; emissions that have belonged to the EU ETS or the non-ETS sector during all
three ETS periods (2005-2007, 2008-2012 and 2013- 2020), respectively, and those that have been
transferred from non-ETS to ETS sector. Furthermore, the data set allocates greenhouse gas emissions
to branches with a level of detail higher than in the greenhouse gas emissions inventory.
The relative shares of EU ETS and non-ETS emissions are set for the individual branches and greenhouse gases based on historical inventory data, see Appendix 2. In the projections, the coverage of ETS
corresponds to the scope of 2013. The individual shares are assumed to remain constant over time in the
projections. Consequently, the EU ETS/non-ETS split basis in the projections is very detailed due to the
comprehensive historical data.
The LULUCF WEM projection was updated in 2019 (Koljonen et al. 2020). Applied methods and assumptions based largely on the previous scenario work (Aakkula et al. 2019). Emissions by sources and removals by sinks were estimated for the greenhouse gas inventory categories as they are reported to the
UNFCCC. The base year for projection is 2017, and the values given for base year are from the greenhouse gas inventory submitted 2019 to the UNFCCC (Finland’s greenhouse gas inventory… 2019). Development of forest resources was modelled by the MELA forestry model (see Model factsheet). The base
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year for forest land is 2014. The input data for initial state in MELA is the most recent national forest inventory data determining the latest possible base year for forest modelling. One of the main drivers in
modeling is the wood consumption by forest industry and for energy use. In the WEM projection, it based
on the production development of Finnish forest industry (Pöyry Management Consulting Oy, 2017). The
same production values were used for harvested wood production estimation. With Yasso07 soil model
carbon stock changes for mineral soils in forest land and cropland was estimated (see Model factsheet for
Yasso model). For other land use and land-use change categories’ emissions and removals the methods
employed in greenhouse gas inventory were used.
Due to the large forest land area and large growing stock, even moderate changes in activity data (such
as growing stock to start with), in parameters used in the estimation of emissions/removals or in assumptions used in projections have a large impact in the projected values. Any updates may therefore change
the LULUCF projections considerably also in future.
Main changes compared to previous PaMs reporting in the construction of LULUCF projection are: For
forest land, the model version MELA2016 was used for current projections, whereas the version
MELA2012 was used for the previous projections. The main changes made to the MELA2016 were the
following:


The growth calibration model for trees was modified to better fit the increment data measured by
the National Forest Inventory.



Simulations for the previous projections (Aakkula et al. 2019) produced a higher stem number and
volume for small trees, meaning also high natural mortality rate for small trees for the first years of
simulations. This part of the modelling was modified to better match the natural mortality measured in the National Forest Inventory.

An update in the Yasso soil model estimation of carbon stock changes in mineral soils of forest land and
cropland decreased the carbon sink of mineral soils by some 3 million tonnes of CO2 eq. for the most recent years of the greenhouse gas inventory with similar changes in the projections.
Decreasing trend in area of peat extraction sites produced about 1.0 million tonnes CO2 eq. lower emissions.
For harvested wood products, the projection based on the same assumption on the development of Finnish forest industry as was behind the forest land projection (the domestic roundwood consumption and
demand were derived from the production volumes of the forest industries). Previously, the HWP projection was based on an average of historical annual sinks. This change produced about a 1 million tonnes
of CO2 higher sink for wood products than formerly was reported.
Projections of LULUCF accounting categories under the Regulation (EU) 2018/841 were compiled from
the WEM projection. CH4 and N2O emissions from drainage of organic soils, direct N2O emissions from
nitrogen mineralization and indirect N2O emissions from managed soils were allocated into correct accounting categories. The reallocation of emissions and removals for the LULUCF WAM was not practicable, and thus the WAM is reported in Table 1a, but not in Table 1b and Table 5b.

60

Greenhouse gas inventory data of 2019 submission were used to calculate the accounted emissions and
removals in Table 5b for managed cropland, managed grassland and managed wetland accounting categories. The forest reference level for managed forest land is -29,386,695 tonnes of CO2 eq. for period
2021-2025 (Annex to Commission delegated regulation (EU) …/… 28.10.2020).
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6 UPDATES OF THE LONG-TERM STRATEGY
Finland delivered its Long-term strategy according to Article 15 of the Regulation (EU) 2018/1999 to the
European Commission in April 2020. Finland’s long-term strategy lays out scenarios and impact assessments concerning the national carbon neutrality target set for 2035 and developments in greenhouse gas
emissions and removals by 2050. The Long-term strategy has not been updated since 2020.
For the assessment of the contribution of reported policies and measures applied in Finland to the
achievement of Finland’s long-term strategy, information is given in the reporting portal Reportnet 3.0 under the data flow of National greenhouse gas policies and measures - Reporting year 2021. According to
this reporting, not all the reported policies have contribution to the achievement of Finland’s long-term
strategy and in some cases contribution has been estimated to be weak or it is difficult to quantify. As an
example of policies that have been estimated to have a contribution are for example phasing out coal in
energy production, promoting wind power, implementing ecodesign and labelling, energy efficiency agreements, improving the energy efficiency of cars, vans and heavy-duty vehicles. Example of policies that
have a weak contribution or which contribution is difficult to estimate are for example energy taxation, implementing the Clean Vehicles Directive, farm reparcelling to cut down energy use, farm energy programme and energy advice to the farms, national waste plan and general reform of waste legislation.
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ENERGY TAXATION RATES AS OF 1.8 2020
Product
Motor gasoline, c/l
Small engine gasoline, c/l
Bioethanol, c/l
Bioethanol R c/l
Bioethanol T c/l
MTBE c/l
MTBE R c/l
MTBE T c/l
TAME c/l
TAME R c/l
TAME T c/l
ETBE c/l
ETBE R c/l
ETBE T c/l
TAEE c/l
TAEE R c/l
TAEE T c/l
Biogasoline c/l
Biogasoline R c/l
Biogasoline T c/l
Ethanol diesel c/l
Ethanol diesel R c/l
Ethanol diesel T, c/l
Diesel oil c/l
Diesel oil para c/l
Biodiesel oil c/l
Biodiesel oil R c/l
Biodiesel oil T c/l
Biodiesel oil P c/l
Biodiesel oil P R c/l
Biodiesel oil P T c/l
Light fuel oil c/l
Light fuel oil, sulphur-free c/l
Biofuel oil c/l
Biofuel oil R c/l
Biofuel oil T c/l
Heavy fuel oil c/kg
Kerosene-type jet fuel c/l
Aviation gasoline c/l
Methyl alcohol c/l
Methyl alcohol R c/l
Methyl alcohol T c/l
LPG c/kg
Bio-LPG c/kg
Bio-LPG R c/kg
Bio-LPG T c/kg

Energy
content tax

Carbon
dioxide tax

Supply
security fee

53,79
33,79
35,30
35,30
35,30
43,71
43,71
43,71
47,07
47,07
47,07
45,39
45,39
45,39
48,75
48,75
48,75
53,79
53,79
53,79
16,23
16,23
16,23
34,57
27,65
31,69
31,69
31,69
27,65
27,65
27,65
10,28
7,63
7,63
7,63
7,63
8,56
57,49
52,11
26,90
26,90
26,90
9,81
9,81
9,81
9,81

21,49
21,49
14,10
7,05
0,00
17,46
15,54
13,62
18,80
17,11
15,42
18,13
14,78
11,42
19,47
16,65
13,82
21,49
10,74
0,00
14,38
7,90
1,42
24,56
23,20
22,51
11,26
0,00
23,20
11,60
0,00
16,90
16,90
16,90
8,45
0,00
18,67
23,33
20,81
10,74
5,37
0,00
18,09
18,09
9,04
0,00

0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,68
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,28
0,35
0,68
0,68
0,68
0,68
0,11
0,11
0,11
0,11

Total
75,96
55,96
50,08
43,03
35,98
61,85
59,93
58,01
66,55
64,86
63,17
64,20
60,85
57,49
68,90
66,08
63,25
75,96
65,21
54,47
30,96
24,48
18,00
59,48
51,20
54,55
43,30
32,04
51,20
39,60
28,00
27,53
24,88
24,88
16,43
7,98
27,51
81,17
73,60
38,32
32,95
27,58
28,01
28,01
18,96
9,92
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Energy
content
tax-

Carbon
dioxide
tax

Supply
security
fee

Total

Coal, €/t

52,77

147,81

1,18

201,76

Natural
gas,
€/MWh

7,63

12,94

0,084

20,654

Product

Energy
tax

Strategic Total
stockpile
fee

Electricity I c/kWh

2.24

0.013

2.253

Electricity II c/kWh

0.69

0.013

0.703

Tall oil c/kg

27.51

0.00

27.51

Peat €/MWh

3.00

0.00

3.00

c=0.01€
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PROJECTED EU ETS AND NON-ETS SHARES OF
GHG EMISSIONS
The split is based on GHG inventory data for the years 2017-2019.

CO2 emissions
Energy sector
Energy industries excl. small plants
Energy industries, small plants
Waste incineration plants
Food industries and manufacture of beverages
Manufacture of wood and of products of wood
Manufacture of paper and paper products
Petroleum refining
Chemical industry excl. petroleum refining
Manufacture of non-metallic mineral products
Manufacture of basic metals, iron and steel production
Manufacture of basic metals, non-ferrous metal production
Other manufacturing industry
Civil aviation
Transport sector excl. civil aviation
Machinery
Building specific heating
Agriculture
Fishing
Other energy sector emissions
Fugitive emissions
Industrial processes
Mineral industry
Chemical industry, hydrogen production
Chemical industry, production of phosphoric acid, other chemicals
Metal industry, iron and steel production
Other
CO2 captured
Liming
Other product and solvent use
Indirect CO2 emissions
N2O emissions
Fuel combustion incl. transport and machinery
Nitric acid production
Manure management
Agricultural soils
Waste disposal and treatment
Other emissions
CH4 emissions
Fuel combustion incl. transport and machinery
Fugitive emissions
Enteric fermentation
Manure management
Waste disposal and treatment
F gas emissions
F gas use

EU ETS %

Non-ETS %

100
0
0
64
14
95
98
79
90
100
0
7
99
0
0
0
0
0
0
90

0
100
100
36
86
5
2
21
10
0
100
93
1
100
100
100
100
100
100
10

90
100
0
100

10
0
100
0

100
0
0
0

0
100
100
100

0
100
0
0
0
0

100
0
100
100
100
100

0
0
0
0
0

100
100
100
100
100

0

100
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