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1 Introduction 

The energy and climate policy followed during the past few years is based on the
national Climate Strategy adopted in 2001 by the Government and presented to
Parliament as a Government report. However, the operating environment of Finland’s
energy and climate policy has changed since the adoption of the Strategy to the
extent that in summer 2003 Prime Minister Vanhanen’s Government decided to com-
plement the Government programme with an opinion stating that the Government
will implement a national Climate Strategy and renew it, taking the contents of the
EU emissions trading directive and the Kyoto mechanisms into account. 

It was decided that the renewed Strategy would be presented to Parliament in the
form of a report. The report was prepared under the Government’s ministerial
working group for climate and energy policy, chaired by Mauri Pekkarinen,
Minister of Trade and Industry. The other members of the ministerial group are
Jan-Erik Enestam, Minister of the Environment, Antti Kalliomäki (as of 23
September 2005 Eero Heinäluoma), Minister of Finance, Leena Luhtanen,
Minister of Transport and Communications (as of 23 September 2005 Minister of
Justice) and Juha Korkeaoja, Minister of Agriculture and Forestry. 

A preparatory body for the ministerial working group, the climate and energy pol-
icy network chaired by the Ministry of Trade and Industry comprises representa-
tives of the Ministries for Foreign Affairs, Finance, Agriculture and Forestry,
Transportation and Communications and the Environment. 

The organisation of the preparatory work follows the decision in principle of 30
January 2003 by the Government concerning the organisation of climate policy
actions by the authorities within government.

The national Energy and Climate Strategy comprises the strategy text proper with
background materials and opinions as well as four Appendices.

The Strategy focuses on the changes that have taken place in the international
operating environment and presents the Government’s outline for the future ener-
gy and climate policy, as well as the appropriate measures.

The background report describes the premises of the Strategy preparation, set by
the Government programme and statements by Parliament presented during the
past few years in relation to the reports issued to Parliament and the adoption of
Government bills. A more detailed description of the measures taken by the
Government on the basis of the opinions of Parliament can be found in Appendix 1.
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The background report also describes the past development related to greenhouse
gases both in the EU and Finland, and a forecast for the future trend based on the
most recent studies. It also contains the main development scenarios for the strate-
gic outlines, describing the measures necessary for the implementation of the
Strategy, as well as the economic and other impacts of these measures. The back-
ground report has, however, not been discussed by the ministerial working group
responsible for the preparation of the Strategy or by the Government. 

Appendix 1 contains a report on the measures taken by the Government as a result
of the statements made by Parliament in recent years in relation to the reports
given to Parliament and the bills adopted by it.

Appendix 2 is a more detailed description of the writing, premises and results of
the scenarios extending to 2025.

Appendix 3 is a summary of a separate strategy regarding adaptation to climate
change. Published by the Ministry of Agriculture and Industry, the entire strategy
has been included as part of the present Strategy and its implementation.

Appendix 4 is a list of the major studies ordered for this work, as well as the indi-
viduals and organisations that have participated in the preparation work.

The Government has not discussed the Appendices which have been prepared by
government employees at the Ministry of Trade and Industry and at other compe-
tent Ministries.
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2 Premises of the Strategy

2.1 Changes in the operating environment

The energy and climate policy followed in recent years is based on the national
Climate Strategy adopted in 2001 by the Government and presented to Parliament
as a Government report, as well as on earlier energy policy strategies and outlines.
After the issuance of the Climate Strategy, the operating environment of Finnish
energy and climate policy has changed substantially. For this reason, Premier
Matti Vanhanen's Government recorded a new statement in summer 2003, accord-
ing to which the Government will implement the national Climate Strategy, and
renew it with due consideration of the EU emissions trading directive and the
Kyoto mechanisms.

The most important change in the operating environment is the emissions trading
(ET) directive adopted in the EU which aims at decreasing greenhouse gases and
is a part of the European Climate Change Programme, ECCP. Based on the pro-
gramme, the emissions trading system focusing on carbon dioxide emissions was
introduced in the beginning of 2005. Moreover, when the former Climate Strategy
was prepared, the implementation rules related to the Kyoto Protocol of the United
Nations Framework Convention on Climate Change (UNFCCC), and the rules
governing the use of the flexible mechanisms were only just under negotiations
and so could therefore not be addressed in detail in the Climate Strategy.

The emissions trading directive has a major impact on the premises of energy pol-
icy, as well as the policy to reduce emissions of other greenhouse gases in other
industrial sectors. The principle of the emissions trading directive to set an upper
limit of allowable emissions is alone sufficient to guarantee that the units includ-
ed in the emissions trading sector (ET sector), and the sector as a whole, will meet
the objectives set for them. From the emission objective perspective, the tradi-
tional control mechanisms, such as taxes and subsidies, would in principle no
longer be needed in the ET sector. However, in view of the other objectives, such
as ensuring diversified and secure energy supplies, the traditional control mecha-
nisms will also be needed in the future.

The emissions from the sectors outside the emissions trading regime (non-ET sec-
tors), such as traffic, agriculture and individual heating, are not directly influ-
enced by emissions trading. However, it does influence the trend in fuel prices,
with an upward impact on power prices also in these sectors.
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After the 2001 Climate Strategy, the Government made a decision in principle on
Finland’s fifth nuclear power unit, adopted in full by Parliament in April 2002. The
Government issued the construction permit for the unit in February 2005. The
decisions on nuclear power have a major influence on power procurement and
CO2 emissions.

Besides the above premises that have a considerable impact on the Strategy con-
tents, another important cornerstone of the Strategy is that Finland will comply
with the greenhouse gas reduction obligation adopted for the obligation period
2008–2012 of the Kyoto Protocol and will implement the national allocation plan
regarding the allocation of ETS allowances for 2008–2012. Moreover, the
Strategy also takes into account Finland’s views on the post-Kyoto international
negotiations for the reduction of global greenhouse gas emissions, and outlines
the national energy policy so that Finland would meet its international environ-
mental responsibilities, and that the energy policy would support a balanced
growth of the economy and development of employment, maintain secure energy
supplies and diversified energy procurement structures, and would contribute to
the competitiveness of the Finnish economy. Strengthening and intensifying the
production and use of energy, intensive utilisation of renewable energy resources
and biofuels and developing the procurement structure of electric power are key
issues in this respect. In fact, the Government will invest heavily in these areas in
the coming years. 

The global price of oil has gone up dramatically, impacting the fuel price rela-
tionships and levels, which is another factor in favour of the utilisation of renew-
able energy sources.

2.2 International climate negotiations and Finland

It became clear that the Kyoto Protocol would enter into force as Russia ratified
it towards the end of 2004. The Protocol took effect on 16 February 2005. Thus
the provisions are binding to the signatory parties. To date, 156 parties have rati-
fied the Protocol. The quantitative greenhouse gas reduction obligations apply to
the industrialised countries, with the United States and Australia opting to remain
excluded.

A member of the European Union, Finland has undertaken to fulfil its obligations
under the Protocol, the most significant of which is that Finland must maintain its
annual greenhouse gas emissions at the 1990 level on average during the obliga-
tion period 2008–2012. 
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The Kyoto Protocol commitment period will end in 2012. The EU and several
other parties will try to initiate, as soon as possible, new negotiations to develop
the climate convention system after the commitment period of the Kyoto Protocol,
that is 2012. However, this initiative is not yet backed by sufficient global under-
standing. 

In its meeting of March 2005, the EU Summit, or the European Council, under-
lined the EU’s determination to strengthen the international negotiations by
exploring the possible development of the post-2012 arrangements within the
framework of the UN climate process and by developing a medium and long-term
Climate Strategy for the EU.

The decision by the European Council highlights the importance of global co-
operation and participation in the implementation of emission reductions, includ-
ing a substantial enhancement of joint emission reduction efforts by the industri-
alised countries. Furthermore, the EU underlined the importance of strengthening
the joint efforts by the industrialised countries to reduce emissions, as well as its
preparedness to launch a dialogue with other parties. For the developed countries,
the focus would be on strategies and reduction paths of the order of 15–30% by
2020, compared to the 1990 level. The means to reach the objective should also
be studied, including cost and benefit factors, as well as the ways to involve the
most energy-consuming countries in the process, including the developing coun-
tries. 

The dialogue progressed during late spring and summer 2005. The meeting of
government experts, based on the decision of the 10th Conference of Parties to the
UN Climate Convention, was arranged in Bonn in May 2005. The meeting con-
ducted constructive discussions on the need and ways to launch discussion on the
post-2012 convention arrangements. 

Representatives of the large industrialised countries at the G8 Summit of July
2005 adopted a declaration which contained a promise to act resolutely and quick-
ly to reduce greenhouse gases, a recognition of the UN Climate Convention as the
suitable forum for the future actions related to climate change, as well as a prom-
ise to work together to promote the agreed objectives in the following Conference
of Parties (COP11) in December 2005. G8 also agreed on a working programme
which includes concrete joint measures, such a technology measures, aiming at
emission reduction. Attendants of the Summit, South Africa, Brazil, India, China
and Mexico also adhered to the decisions. 

Moreover, six Pacific Rim states – Australia, India, Japan, China, Korea and the
US – issued a declaration in July on a Partnership of Clean Development and
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Climate, with the objective of developing, introducing and transferring cleaner
and more efficient technology. The form of co-operation based on a partnership is
thus a continuation of the mode of operation selected by the US and Australia. The
practical forms of working within the partnership will be decided later. The
COP11 will be preceded by several other meetings on the above processes as well
as high-level preparatory meetings.

The programme of Premier Matti Vanhanen’s Government states that in order to
stop climate change, the Government will work actively for the start of a new
round of negotiations involving all countries. Finland will prepare itself for these
negotiations taking the competitiveness of the economy in consideration. For this
purpose, the Ministries must appropriate funds for investigations and research in
order to chart and study which kind of emission reduction paths are achievable
through various strategies, without endangering the balanced development of the
economy.

The UN Convention on Climate Change and the implementation and follow-up of
the Kyoto Protocol, as well as the further development of the convention system,
entail costs which will be funded by membership fees payable by all parties.
Moreover, the implementation rules of the Kyoto Protocol also include a political
declaration by the EU and certain other industrialised countries regarding the sup-
port provided for the measures taken by developing countries in relation to climate
change. The impact of these expenses on the public finances is discussed in
Chapter 13.3.
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3 Outlook of greenhouse 
gas emissions until 2025

The Finnish greenhouse gas emissions have grown since 1990, and reached a peak
in 2000–2004 which was 20% above the 1990 level. 

For this Strategy, the energy consumption and procurement scenarios and emis-
sion scenarios have been updated. The scenarios have been compiled so that the
“WM scenario” (With Measures) shows the trend with no new measures taken,
while the “WAM Scenario” (With Additional Measures) is based on the assump-
tion that new measures impacting both the consumption and procurement of ener-
gy and emission will be taken. The updated calculations show that according to
both scenarios, the consumption of both primary energy and electricity will grow
in Finland in the future. Along with the increase in energy consumption, CO2

emissions will also grow. Figure 1 shows the trend in greenhouse gas emissions.
The increase in emissions is almost entirely caused by the increased emissions
from the ET sector, as referred to in the EU emissions trading directive, or main-
ly energy production and industrial processes. The emissions of the non-ET sec-
tors, mainly traffic, individual heating and agriculture, remain at the current level
as a whole.  

Finnish greenhouse gas emissions will take a downward turn during the Kyoto
Protocol period between 2008 and 2012 once the fifth nuclear power unit is 
completed. According to estimates, the emissions will, however, exceed the obli-
gation level by about 56 million tonnes, or by about 15% during those years.
Calculated in terms of annual averages, the emissions exceed the Finnish com-
mitment by about 11 million tonnes. After the Kyoto obligation period, the green-
house gas emission will start to grow if no measures are taken. However, the
growth rate will be clearly slower than in the past.

Key for the future trend in emissions is, on the one hand, economic growth and its
structure, and, on the other, the structure of energy production, especially the solu-
tions in energy procurement. The long-term variation in emissions may be sever-
al million tonnes annually, depending on whether the Finnish procurement of elec-
tricity is based on emission-free or low-emission fuels and forms of procurement,
such as renewable energy sources, nuclear power or electricity imports. However,
only some of these decisions can be directly influenced through energy policy.
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Figure 1.   Finnish greenhouse gas emission in 1990–2025, 1990–2004 materialised
development, thereafter to 2025 the trend in line with the WM scenario (With
Measures), Mt CO2 eqv.  
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4 Implementation of the emission
commitment

4.1 Focal areas of action

During the Kyoto commitment period, Finland can avail itself of 70.5 million
tonnes worth of assigned amount units, or AAUs per year on average. They will
not be sufficient to cover the estimated requirement but according to the studies
made, the average additional need would be approximately 11 million tonnes
higher annually, carbon sink impacts considered. According to the 2001 Climate
Strategy, the deficit would have been covered through national measures only.
However, today’s selection of measures is clearly more diversified, allowing for a
more cost-efficient way of managing the emission obligation.

The entry into force of the EU emissions trading system and the chance to use the
Kyoto mechanisms extend the use and principles of the means to tackle the green-
house gas emissions. In addition to the traditional national reduction measures, we
can now and in the future also contribute to emission reduction outside our nation-
al borders in a manner that these emission reductions will be, as far as the verifi-
cation of the Finnish emission reduction is concerned, equal to the measures taken
to reduce domestic emissions. 

One of the central tasks for the Energy and Climate Strategy is to allocate the obli-
gations ensuing from the emission commitments between the companies and
institutions included in emissions trading, the sectors remaining outside the trad-
ing regime, and the State. The role of government is to allocate the obligations
resulting from the emission commitment between the various sectors and actors.
The AAUs available to Finland must be divided between the ET sector and the
non-ET sector in a cost-efficient manner.

4.2 Utilising the Kyoto mechanisms

According to the calculations ordered by the European Commission, the costs
incurred by Finland for greenhouse gas reduction are the third highest in the
Union. For this reason, and considering the economic burden caused by emission
reduction, this Strategy begins with the premise that the State contributes to emis-
sion reduction by utilising the flexible mechanisms provided by the Kyoto
Protocol, which makes it possible to increase the Finnish allowable emissions 
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correspondingly. The flexible mechanisms available to government are the Joint
Implementation (JI) projects, Clean Development Mechanism (CDM) and emis-
sions trading (ET) between the states. The State will be prepared to finance about
10 million tonnes of emission reductions procured through these mechanisms dur-
ing the period from 2008 to 2012. When AAUs are being procured, the mutual
cost-efficiency of various flexible mechanisms will be taken into account.
Moreover, the State can avail itself of approximately 2.0 million tonnes of verified
emission reductions obtained through a pilot programme for 2008–2012. 

The management of the flexible mechanisms will be organised as follows:  the
Ministry of Trade and Industry is responsible for coordination while the Ministry
of the Environment is in charge of the JI projects and the Ministry for Foreign
Affairs for CDM projects. The JI and CDM are international projects to reduce
greenhouse gas emissions. JI projects are implemented between industrialised
countries whereas CDM projects are conducted between industrialised and devel-
oping countries. The administrative and financing plans and decisions related to
the projects will be included in the plant-specific proposal for the national allo-
cation plan regarding the allocation of allowances under EU´s Emission Trading
Scheme focused on the period from 2008 to 2012. The respective legislation
should be completed well before June 2006, the deadline for submitting the pro-
posed allocation plan to the Commission.

The Ministry of the Environment will prepare the JI strategy and also study the
feasibility of the national JI projects on that occasion. The implementation plan
for the CDM projects will be drawn up by the Ministry for Foreign Affairs, with
special consideration to the status of developing countries in the upcoming cli-
mate convention negotiations.

4.3 Outlines concerning the allocation plan of 
emission allowances in the period 2008–2012

Without the additional measures presented in this Strategy, Finnish greenhouse
gas emissions would exceed the Kyoto commitment annually by about 11 million
tonnes on average between 2008–2012.  Using the Kyoto flexible mechanisms, the
State will be prepared to procure 10 million tonnes worth of emission reductions
for the entire period, an annual average of 2 million tonnes. The annual need for
reductions is thus about 9 million tonnes.
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Outside the ET sector proper, in other words in traffic, agriculture, individual
heating and waste management, the emission reduction costs will be high.
According to estimates, the cost-efficient potential of reducing emissions in the
non-ET sectors during the Kyoto period is about one tonne per year on average.
That leaves an average of about 8 million tonnes of annual reduction needed in the
ET sector, which means that the total quantity of emission allowances allocable to
the ET sector falls somewhat short of the estimated need. The Government will
make the final decision on the proposed allocation plan of Finnish emission
allowances. 

The preparation of the proposed Finnish allocation plan has started. As in the peri-
od 2005–2007, the allocation plan only concerns CO2 emissions in the same sec-
tors as in the former plan.

A preliminary opinion at this point, the Government finds that the proposed allo-
cation plan could group the production sites and their production in similar sub-
groups as in 2005–2007, and that the emission allowances allocable to the indus-
trial processes in which the emissions originate in the raw materials or fuels used
for the processes, should be based on their estimated needs.

The proposed allocation plan could be prepared so that when the emission
allowances of power units are considered, their overall efficiency should be taken
into account. 

The emissions trading Act will be amended as far as the allocation criteria and the
implementation of the so-called linking directive are concerned.

The opportunity could be reserved for the actors to use the Kyoto mechanism in
emissions trading, to the plant-specific maximum extents allowed by the imple-
mentation rules of the Kyoto Protocol and the linking directive.
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5 Energy policy outlines and 
objectives

5.1 Securing energy procurements

Securing the procurement of fuels, electric power and heat is one of the major
objectives of energy policy not only for the International Energy Agency IEA and
the EU, but also for Finland. From the international perspective, the biggest con-
cern has been to secure the availability of oil because the centre of global oil pro-
duction is in areas which, for quite some time, have been characterised by politi-
cal instability. 

In the EU, in particular, natural gas has also attracted increasing attention from the
supply security of supply and availability point of view. In the long term, the EU
and the rest of Europe must rely increasingly on imports for their gas supplies.
The most important source of imports will be Russia in the future.

The extensive power outages in the past few years both in Europe and in the US
have attracted great attention, showing how important the uninterrupted power
supply is for modern society. From this perspective, the focus of the preparations
for emergencies and interruptions in power supplies has been sharpened.

In accordance with the decision (350/2002) of the Government, the national
objective for safeguarding energy availability is to promote energy production
based on several fuels and procurement sources. Due to the particular conditions
of Finland, the energy supply security is maintained at least at the level of the EU
and IEA obligations.

The Finnish procurement of primary energy and electric power is very diversified
and balanced by international standards. With the exception of natural gas, fuels
are imported from various sources available in the international markets. This also
applies to electricity imports. The objective of the energy policy is to maintain a
diversified, decentralised and balanced energy system in the future. For its part,
the Government continues to try to ensure an optimally diversified and sufficient
availability of electric power and other forms of energy. The focus in this respect
is on domestic energy, in other words renewable energy sources and biofuels.

Emissions trading, for its part, will improve the security of the energy supply by
increasing the market price of electric power considerably, which, in turn, makes
renewable energy more competitive in the electricity markets. However, if no cor-

18



rective measures are taken, emissions trading may also weaken Finland’s energy
security by unbalancing the fuel procurement structure because the competitive-
ness of peat in the production of condensing power would weaken vis-à-vis the
imports and imported fuels.

The consumption of power is estimated to grow so that the capacity requirement
would increase by some 200 MW annually until 2015, and thereafter by about 100
MW. This increase, combined with the exit of the existing capacity, will be cov-
ered by the construction of new domestic capacity and by electricity imports. In
view of the security of the energy supply, the domestic capacity should, however,
be sufficient also in situations in which imports would not be possible due to
exceptional climate or other conditions. Cogeneration of power and heat, as well
as the nuclear power unit under construction, will cover most of the additional
need for domestic capacity, at least until the mid-2010s.

The Government will continue to promote the combined heat and power produc-
tion (CHP) in the future. The premise of the decisions influencing power pro-
curement is that the consumption of heat is combined as efficiently as possible
with the CHP, paying due attention to the technical and economical aspects. The
status of CHP is promoted by, for example, considering the overall efficiency of
power units as a factor in the allocation of emission allowances.

One of the strengths of Finnish energy supply is the diversity of procurements, as
well as the share of bioenergy and renewable energy sources which is larger than
the European average in both primary energy and electric power. It is vital that
also in the future, the procurement of electric power will remain diversified and
the capacity sufficient. The Government finds that no production form that has no
adverse emission effects and is cost-efficient, even if of minor importance, should
be excluded when the new capacity is being built in the future. This will help to
create conditions for persistent investment activities in Finland, as well as for
investments in new bare-load capacity in electricity production by the year 2015.
At the same time, Finland will be preparing itself for the international, probably
increasingly tough emission reduction obligations of the post-2012 period.

The premise of Finnish electricity market legislation is that under normal circum-
stances the decisions to add new capacity are made by the companies in this sec-
tor based on commercial criteria. Only in extremely threatening and exceptional
situations of shortage of capacity will it be purposeful to start the capacity ten-
dering procedure envisaged by the current Electricity Market Act. In the frame-
work of this procedure, the State will launch the measures to build new capacity
and procurements based on a call for tenders. 
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In order to promote combined heat and power production, as well as to increase
the use of biofuels and renewable energy sources, the connection of small power
units in the power grid is facilitated through a developed regulation of the energy
markets. The ensuing additional costs will be taken into account in the tariffs of
other grid users.

5.2 Developing the energy market

As far as the infrastructure of the energy network is concerned, the objective is to
be able to feed fuels and electricity to the networks flexibly from various direc-
tions and sources, and that it will be uncomplicated to join the energy networks
and systems.

With this objective in mind, Finland has actively participated in the development
of the pan-Nordic electricity market, opening its domestic market in the same way
as the other Nordic countries have done. The aim is to proceed in this respect so
that the remaining obstacles in the electricity market, such as the power transmis-
sion bottlenecks between the countries, will be eliminated, at the same time
increasing the transparency of the market and the pricing of electricity.

The emissions trading within the EU has increased the price of electricity in the
Nordic electricity exchange, also resulting in the increase in the cost incurred by
power consumers. The Government will study ways to limit the unearned incre-
ment or the windfall profits from power production.

The optimal self-sufficiency of Finnish electricity supply will be taken into
account, when the permits for new import transmission lines are being considered.

A second pipeline would be particularly important for the gas network. This
pipeline would enhance the users’ confidence in the stability of gas prices,
improving the conditions for the investments related to the use of gas. The plan to
construct a new pipeline from Russia to Germany and beyond is increasingly a
matter between the Russian and German gas companies and consortia. It would
be important for Finland that the plan classified by the EU as one of the primary
pipelines (the North-European Gas Pipeline), or a pipeline that would cross the
Baltic countries, would also cater to the needs of the Finnish gas market. Indeed,
Finland’s objective in relation to gas is to establish a pipeline connecting the coun-
try with the continental European gas network.
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5.3 Efficiency of energy production and use, and
energy conservation  

Measures related to the efficiency of energy production and use, as well as to
energy conservation, are included as competitiveness factors in various EU poli-
cy actions, such as the Lisbon strategy. The EU’s joint energy policy actions are
underpinned by factors such as enhanced competitiveness, secure energy supplies
and greenhouse gas reduction. These objectives also constitute the focal premises
of energy conservation in Finland.

According to the Council directive on energy end-use efficiency and energy 
services, amended in the first reading, the member states should show to have
improved their energy efficiency by one percentage point annually for six years.
This is an indicative target. The Commission proposed initially a binding target.
However, the European Parliament proposes a binding target which is higher than
the one proposed by the Commission. The directive would apply to sectors out-
side the emissions trading regime, and the public sector and energy companies
would be objects of special obligations. Moreover, the Commission published a
Green Paper on energy efficiency on 22 June 2005. In time, it will lead to new
legislative projects at the community level. 

The implementation of the EU emissions trading scheme will have a major impact
on a more efficient use of energy. Caused by emissions trading, the increase in the
market price of electricity and the increase in the cost of emission-intensive fuels
will substantially improve the cost-efficiency of energy conservation, thereby
contributing to the attainment of energy conservation objectives not only in the
ET sector but also in the sectors outside it. Energy conservation is particularly
important in the non-ET sector because the emissions there are not limited
through the use of emission allowances, as is the case in the ET sector.

The energy conservation measures are underpinned by the objectives and obli-
gations imposed by the EC directives. In the national implementation voluntary
actions, such as energy conservation agreements, energy audits and sector or
measure-specific programmes will be utilised. The economic subsidies targeted
at the development and implementation of energy efficient technology and inno-
vative modes of operation play a central role in this respect. These measures are
complemented, as necessary, with targeted regulation, with due attention paid to
cost-efficiency, as well as disseminating target group specific informations.

The preparations to extend the energy conservation agreements will proceed rap-
idly. Special attention will be paid to the question of how the agreement covering
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the non-ET sectors could be also used for the attainment of the greenhouse gas
reduction objectives. The implementation of new energy efficient technology is
highlighted in the new agreements.

The measures taken to date have resulted in significant energy savings. By con-
tinuing and intensifying these operations, as well as by adopting new energy sav-
ing measures related to the implementation of EU directives, the target is to obtain
5% additional savings in energy consumption by 2015, compared to a situation
with no new measures taken.

The long-term objective of the energy conservation measures is to curb the growth
in the overall consumption of primary energy and to bring about a downturn in 
the trend.

5.4 Promoting the use of renewable energy

The renewable energy sources used in Finland comprise hydropower, wind power,
heat recovered from the environment and solar energy, as well as renewable bioen-
ergy which includes wood-based fuels, field-derived biomass (energy crops), bio-
gas and the biodegradable part of REF, or recycled energy fuels. In Finland, peat
is considered to be a slowly renewable biofuel.

5.4.1 Premises for promoting the use of renewable energy

The factors influencing the efforts to promote the use of renewable energy include
the decisions taken and directives adopted by the EU, to be taken into account in
the Finnish energy policy.

The EU target is to increase the renewable energy's share of primary energy from
5.4% in 1997 to 12% by 2010. However, the development materialised to date has
not complied with the trend objective because in 2002 the renewables accounted
for only about 6% of the whole.

Under the directive on the use of renewable energy in power production, the over-
all EU target is to increase the share of electricity generated with renewable ener-
gy from about 14% in 1997 to 22% by 2010. As is the case with the other direc-
tive, the EU is not going to reach its objectives set in this directive: electricity gen-
erated in the EU with renewables has remained at the level of the comparison year
1997, or at about 14%. In the Commission’s judgement, the measures taken to
date will not allow the targets to be met.
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The Commission is currently preparing an action plan to increase the use of
bioenergy in the EU. In time, this will lead to new community legislation to be
enacted.

In Finland, renewable energy has accounted for 22–25 % of primary energy in the
past few years. The share of electricity generated with renewable energy sources,
with the annual rainfall being average, has been about 27% of the overall con-
sumption of electricity. According to a indicative target set with the above direc-
tive, electricity generated with renewable energy sources should account for
31.5% of the Finnish overall power consumption in 2010. This is a very demand-
ing objective under Finnish circumstances since the most important part of
domestic renewable energy sources, or hydropower, can hardly be increased with-
out legislative amendments. Despite this, this objective is pursued through inten-
sified measures in line with the present Strategy. Emissions trading and the ensu-
ing influence on higher power prices will contribute to the attainment of the objec-
tive.

According to the directive on the promotion of the use of biofuels in traffic, 
the  indicative target for the share of biofuels in all fuels in traffic is 2% in 2005
and 5.75% in 2010.  For justified reasons, the national targets can differ from the
EU targets. The target set by Finland for 2005 is a 0.1% share. The national target
for 2010 must be set in 2007, and a working group has been instituted for the def-
inition of the target and the preparation of the measures required by the imple-
mentation of the directive. During preparation, special attention must be paid to
the opportunities to use not only economic instruments, but also norms and regu-
lations, as well as to the means used by the other EU countries. Due to the higher
price of oil, the conditions for the utilisation of biofuels have improved.

The introduction of the EU emissions trading scheme has changed the situation
substantially, as far as the promotion of the use of renewable energy sources is
concerned. As such, emissions trading furthers the use and competitiveness of
renewable energy. Triggered by the emissions trading scheme, the increase in the
market price of electricity and in the costs for the fuels causing emissions
enhances the competitiveness of, for example, wood-based energy clearly more
than the conventional investment subsidies and tax relieves.

The subsidies appropriated to the ET sector for the promotion of renewable ener-
gy have no impact on the attainment of the emission reduction targets. Therefore
the subsidy criteria have more to do with the security and diversity of energy sup-
ply as well as on employment and regional policy aspects. From the perspective
of climate policy objectives, during the Kyoto period it is advisable to use the
State budget money for the procurement of emission reductions through the Kyoto
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mechanisms in cases in which they are more cost-efficient than subsidised domes-
tic projects. Outside the ET sector proper, in other words in traffic, agriculture,
individual heating and waste management, emission reduction continues to call
for economic steering toolsinstruments.

The use of renewable fuels can be promoted through energy policy measures,
mainly as far as forestry chips, energy crop-derived biomass, biogas and small-
scale use of wood are concerned. The actions envisaged by the Strategy increase
the use of these energy sources to a considerable extent, by 65% from 2003 to
2015, and by about 80% by 2025. The use of renewable fuels is particularly impor-
tant for the small local district heating plants or those in individual buildings, typ-
ical representatives of the non-ET sector, since their emissions are not regulated
through emission allowances as is the case in the ET sector proper.

The overall use of renewable energy is naturally extremely dependent on the
development of the forest industry because the biofuels resulting from the pro-
duction of the forest industry account for the largest share of all renewable ener-
gy in Finland. The objective of the Strategy is that the total consumption of renew-
able energy would grow by at least one fourth by 2015 and by at least 40% by
2025. Renewable energy could then account for almost one third of primary ener-
gy. In 2003 that share was 23%. 

5.4.2 Renewable bioenergy

A significant share of Finnish energy is generated with renewable bioenergy
(wood-based energy, energy crops, biogas and recovered energy fuel). The Finnish
objective is to remain among the leading industrial countries in the use of bioen-
ergy. Bioenergy generation also plays a significant role in regional and rural area
development in Finland. 

The development of the energy-generation use of black liquors from the forest
industry as well as of industrial waste wood will mainly depend on industrial pro-
duction. Thus many factors outside energy policy play a role. Above all, we must
work persistently to ensure that the operating conditions of the Finnish wood pro-
cessing industry remain favourable.  For example, the increased use of wood-
based energy must not jeopardise the availability of raw materials in the forest
industry.

Energy policy can be used, and has been used, to exercise significant influence on
the competitiveness of forest chips and other bioenergy forms. In the evaluation
report of the environmental impacts of the Strategy, the potentially adverse influ-
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ences of forest energy will be highlighted, such as the impoverishment of forest
soils and the decreased biodiversity of the forests. For this reason, we will need to
follow the development of forest nature in order to avoid any long-term adverse
environmental impacts.

When considering the promotion of the production of power from energy crops,
the agricultural policy subsidies play a central role, as such subsidies have deci-
sively improved the profitability of energy crop use and production. When pro-
moting the use of energy crops for the production of energy, Finland will look for
solutions which minimise the separate need for the transport of the raw material.
The use of power generated from energy crops will also be promoted through
technology development measures. 

There are significant potentials to increase the small-scale use of wood for ener-
gy production purposes in connection with new and refurbishment construction,
and as a complementary form of heating together with electric heating, in partic-
ular. The small-scale use, in pellets or other form, will be promoted through sup-
port targeted at the development of equipment, economic instruments and infor-
mation activities.

The use of REF, of recovered energy fuel, depends mainly on the waste manage-
ment solutions. But waste management legislation sets demanding requirements
for the energy use of waste. It is vital and urgent that we develop new handling
and exploitation forms for biodegradable wastes, because under the EC landfill
directive less and less waste can be dumped in landfills. 

Generated from community waste and as a by-product of animal husbandry, the
exploitation of methane as a biogas would provide considerable benefits in future
decades in terms of climate policy, increase in bioenergy use, decrease in odour
nuisances and restitution of nutrients in the fields. The subsidies will be targeted
at equipment investments, as well as research and experimentation related to bio-
gas, in order to increase the use of biogas at farms and other sites, both as a source
of energy and in production.
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5.4.3 Hydropower and wind power

Together with bioenergy, hydropower is the most significant renewable energy
source in Finland. The potential to increase this form of energy is limited if the
respective legislation is not amended. On the occasion of the reform of the Water
Act, the potential for building additional domestic hydropower will be evaluated.
The objective is to exploit a maximal share of the additional hydropower poten-
tial, taking the energy and climate policy objective, environmental protection con-
siderations and regional impacts into account.

There is much unused potential in the exploitation of wind power on the Finnish
coastal areas and mountains in Lapland, in particular at sea. Although wind power
is characterised by weak cost-efficiency in comparison with other forms of renew-
able energy, we must ensure – mainly in view of the development conditions and
export potential of Finnish technology – that the utilisation of wind power con-
tinues to be significantly promoted in Finland. Increased production of wind
power calls for further development of wind power technology, use of subsidies,
as well as an efficient management of land use planning and permit procedures.
Investment subsidies will be allocated only to projects involving new technology.
Emissions trading, and its upward impact on electricity prices, will further wind
power production.

5.4.4 Other renewable energy sources

The utilisation of heat from the environment (soil, waters and outside air) as well
as exhaust air from apartments through the use of heat pumps has proceeded pos-
itively. The emphasis of the promotion measures has been on subsidising infor-
mation activities. In order to achieve the objectives related to energy produced
with the help of heat pumps, the support will be targeted at safeguarding the high
level and reliability of the technology in this sector.

To develop the solar energy market, the related R&D and experimental operations
will be supported. Moreover, the actions to promote the integration of solar ener-
gy into building materials, such as the utilisation of solar panels in external struc-
tures, will be intensified.
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5.5 Renewable energy sources and biofuels

In 2003, renewable energy sources and biofuels, in other words the domestic ener-
gy sources, accounted for about 30% of the total consumption of primary energy.
The Government aims at increasing this share substantially over the coming ten or
fifteen years. For example, the objective is to increase the overall consumption of
domestic energy sources at least by one fourth during the same period.

The Strategy envisages a particularly strong advancement of the use of chip made
of forest residuals, energy crop biomasses, recovered energy fuels and biogas. In
this respect, the objective is to at least triple their share of primary energy, from
about 2% in 2004 to over 6 % in 15 to 20 years.

The situation of peat has become more difficult after the start of emissions trad-
ing. This is mostly due to the carbon content of peat, and the ensuing CO2 emis-
sion coefficient, being defined solely on the basis of the emissions released by
burning. The emission coefficient defined in this way is larger than, for example,
that of charcoal.  This means that it is worthwhile for the power plant units and
district heating centres to replace peat by imported fossil fuels. In order to define
an emission balance that would take the entire lifecycle of peat into consideration,
an extensive research project has been organised to shed further light on this ques-
tion by the beginning of 2006. Finland will be active in disseminating the knowl-
edge from this research, to be used for international calculations. 

The use of peat, especially for the generation of condensing power, shall remain
on a lower level than in earlier years, unless new measures are taken. The objec-
tive of the Government is that the resources invested in peat production and utili-
sation could also be utilised in the future in a manner to further employment and
regional development. The Ministry of Trade and Industry has started studies to
analyse how the status of peat could be safeguarded in the competition against
imported fuels in the production of condensing power.

In view of the bioenergy objectives, it is vital that the competitiveness of peat is
ensured in combined heat and power generation, as well as in the separate produc-
tion of district heating vis-à-vis imported fossil fuels. This will help us unblock the
bottlenecks potentially caused by emissions trading as it steers the demand for
wood towards energy use, instead of further processing forms. The economic
instruments influencing the energy use of peat must not, however, jeopardise the
development of the energy use of forest chip and biomasses from energy crops.
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6 The objectives related to the use of
energy by communities and buildings

The following measures regarding the use of energy by communities and build-
ings will be taken:

The location of new building stock is directed towards areas with existing service,
traffic and energy systems. Such steering is particularly important as far as the
important concentrations of workplaces and commercial services are concerned.
At the same time, R&D will be promoted to find community structure solutions
which would diminish greenhouse gas emissions caused by such structural fac-
tors. 

The planning co-operation between the Ministries of the Environment, Trade and
Industry and Transport and Communications will be activated to reconcile com-
munity development, business policy and traffic policy.

In collaboration with municipalities and the construction business, attractive
forms of urban residential living as well as urban communities of small houses
with efficient land use will be developed. 

The objective of the energy subsidies granted for residential buildings is to
improve their energy efficiency. Simultaneously, the use of renewable and low-
emission energy sources will be promoted, providing indirect opportunities for
product development. The current subsidies granted to energy renovations of res-
idential buildings total about 17 million euros annually. A comprehensive analy-
sis of the energy efficiency of energy investment subsidies, as well as of their
emission reduction impact, will be performed in 2006. Based on the outcome, the
level and allocation of financing will be decided.  If the energy renovations of res-
idential buildings continue to be supported, savings must be made in other forms
of subsidy. The Government finds it important to speed up the introduction of
non-emission and low-emission forms of heating in small houses. For this pur-
pose, a study will be made focusing on the question whether the current subsidies
could be targeted at investments aiming at heating system changes in small hous-
es, or alternatively, if the tax deduction granted for household services could be
extended to cover these investments. This study will be completed by the end of
January 2006.

Energy savings will also be promoted through real estate management tools, such
as the development of user and maintenance instructions. Moreover, follow-up of
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energy consumption will be improved with the help of various methods, includ-
ing better consumption measurements.

In the construction of new buildings, energy efficient and low-energy building is
promoted through information and R&D activities, including the support allocat-
ed to experimental building in residential areas with small houses.

The environmental impact report related to this Strategy will address the adverse
health impacts related to methane and small particles from the small-scale burn-
ing of wood.  Information-based steering to the residents and municipal authori-
ties will be increased to diminish such adverse effects. Moreover, the emission
requirements for new solid fuel burners and fireplaces, applicable to individual
houses or their consortia, will be both studied and set. 

The founding of commercially operating heating plants fired by forest chips and
small-scale wood will be promoted in the small house areas in the population cen-
tres, at the same time guaranteeing that the air has no harmful health impacts.



7 Objectives related to traffic

To reduce greenhouse gas emissions from traffic, the essential measures include
more efficient traffic systems, improved competitiveness of energy efficient
forms of traffic and utilising technologies that cause minor CO2 emissions.    

Combined with land use planning, the planning of traffic systems will be further
developed to make the systems more efficient. The co-operation between the State
and municipalities in planning and implementation will be increased. In land use
planning, the expansion of growth centres is directed at areas with a well-func-
tioning public transport system. The commitment of the parties to the implemen-
tation of the traffic system as a whole, and public transportation investments, in
particular, will be supported with the help of a system constituted by memoranda
of understanding, because the improved energy efficiency of passenger traffic in
urban areas calls for an attractive and competitive public transportation system
and sufficient investments in public transportation. 

The attractiveness of public transportation is further improved through the intro-
duction of a season ticket for public transportation offered as an employee bene-
fit, as well as through government participation in the development of passenger
information services and travel centres. In the Helsinki metropolitan area, the
Government will promote a uniform season ticket for the commuter area. The
public transportation in rural areas as well as the basic train services will be
ensured.

The studies to develop the vehicle tax imposed on private cars will continue, with
the objective of account for the CO2 emissions. The objective is to implement this
reform as soon as possible. 

Part of the general transportation logistics development task, the energy efficien-
cy of goods traffic will be improved based on a logistics action plan.  Conditions
will be created to transfer an increasing volume of heavy transport to the railways.
The priority will be on investments improving the competitiveness of energy effi-
cient transportation forms, such as the railways and shipping.

The development and implementation of various issues, such as  training in ener-
gy-saving driving, the savings programmes in goods and public transportation,
will continue and the respective follow-up will be increased in order to support
the savings measures.
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High costs and the requirements related to the distribution systems and the use of
biofuels complicate their use in traffic. Despite this, the creation of an EU biofu-
el market based on cost-efficiency is actively and consistently promoted. A work-
ing group has been instituted to promote the use of biofuels, with the task of
analysing the various technological alternatives for production and use of these
fuels. The working group must also study the eventual normative instruments
regarding the obligation to make the fuels available to the markets, as well as other
promotion measures. The working group must make their proposal on the nation-
al objective and necessary measures under the directive on the promotion of bio-
fuels in traffic use. The working group must also address the conditions that are
necessary for Finland to reach the objective set by the directive, or 5.75% of road
traffic fuel consumption in 2010.

In its own procurements, the State will promote and prioritise more energy effi-
cient vehicles as well as those run on biofuels.

The feasibility of vehicle user charges as an instrument to steer its use will be
analysed as the possibilities offered by the new communications technology
evolve. 

The EC emission directive will be used to steer development of the working
machine motor technology. As applicable, the experience gained in road traffic
will be utilised in the preparation of the regulations related to the motors and fuels
of working machines. Moreover, the information and logistics will be developed
to limit the emissions resulting from the use of working machines, and the possi-
bility to use biofuels will be analysed. Voluntary energy saving agreements will
also be utilised, and the initiatives to control the greenhouse gas emissions from
working machines will be supported at the EU level.
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8 Municipalities and 
the climate change

From the climate policy perspective, municipalities are both energy producers and
users. The municipalities are also responsible for community waste management.
They could best cater for the climate issues in the planning, construction and
refurbishment of new community structures, building stock and infrastructure.
The environmental impact report included in the Strategy highlights the role
played by the municipalities in the transition towards a community structure util-
ising energy and other natural resources in a more efficient manner. According to
the report, the municipalities can significantly influence the environmental
impacts related to community structure. According to the report, the objectives
will probably call for stronger steering than in the past.

It is important to continue the co-operation between the State and the municipal-
ities to save energy and promote the use of renewable energy sources. By summer
2005, 70 municipalities and 15 joint municipal authorities had signed an energy
saving agreement with the Ministry of Trade and Industry. This agreement proce-
dure aiming at energy savings and use of renewable energy sources will be further
developed. Besides the Ministry of Trade and Industry, the Government will study
the feasibility of prospective agreements to be concluded with other Ministries.

In order to improve the energy efficiency and use of renewable energy by the
municipalities, the following measures are also proposed, with the municipalities
carrying the main responsibility for their implementation:

The operating model of the municipal climate protection campaign is continued
and further developed.

Through administrative and community planning means, we will promote the cre-
ation of a sound community structure characterised by energy economy and gen-
erating little traffic. New areas will be planned so that they are easily accessible
with public transportation.  Energy efficient local and district heating operations
will be promoted in areas still in the zoning planning phase.

The co-operation between urban areas will continue and be developed in order to
create energy efficient solutions both in planning and provision of services.

The use of renewable energy sources will be promoted.
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Energy conservation will be furthered by encouraging municipalities to undertake
energy efficient solutions in both goods and service procurement, as well as by
including energy savings as an item in the development of local industry and
business and the various municipal administrations. The co-operation between
municipalities in climate change mitigation is encouraged, also as concerns the
planning and service production related to the adaptation to such issues.

The coordination of climate policy measures at regional and municipal levels is
developed so that they would efficiently further the objectives of the national
Energy and Climate Strategy, while taking the diversity of the municipalities into
account. Adapting to climate change will be taken into account in the operation
and interaction of the various municipal administrations.

To implement the Strategy, local expertise and competence related to energy and
climate issues is particularly needed, and such expertise must be introduced and
strengthened through counselling, training and communications.
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9 Use of energy and climate policy
steering tools

The EU emissions trading scheme is the main climate policy instrument in the ET
sector. The use of the traditional energy policy steering tools must be re-consid-
ered in the new reality created by emissions trading. This is particularly true for
the ET sector and the related State subsidies and energy taxes.

9.1 Energy technology development

The Government finds that technology development and respective financing
remain the major tool towards the attainment of energy and climate policy objec-
tives. A strong investment will be made in innovations mitigating climate changes,
with a special focus on competence areas that are strong from the Finnish point of
view. The public funding appropriated to business-driven projects will be main-
tained at least at the previous years' level.

In the long term, the development of climate-friendly technologies and innova-
tions will produce the most sustainable and efficient results for the Finnish econ-
omy. By investing in a persistent development of technology, we will create
opportunities to face and react to the potentially tightening future obligations to
reduce greenhouse gas emissions.  Besides technology, the development focuses
on the entire operating, implementation and business chains. The renewable ener-
gy and energy efficiency technologies remain the important sectors. 

Intensive and persistent investments in R&D will generate and introduce to the
markets new solutions related, in particular, to power and heat cogeneration,
industrial energy production, decentralised energy production and efficient use of
energy. These solutions could, for example, be based on the efficient and cost-
effective utilisation of biofuels, either with the current or new technologies or
through new product concepts, including the production of biofuels for traffic use.
In view of these objectives, the possible establishment of a special biofuel tech-
nology forum will be investigated, to promote the demonstration and commer-
cialisation of new technology, in particular. In addition to the above, the condi-
tions for the export of new energy technology will be enhanced.

Technology development is supported in the framework of the comprehensive
technology programmes conducted by the National Technology Agency of
Finland, TEKES in which the governmental research organisations and universi-
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ties work in close co-operation with the relevant industry. With virtually the same
level of financing, the second TEKES form of operation is selective project
financing which is allocated either to projects performed by research centres and
universities or to industrial product development projects. Moreover, the Ministry
of Trade and Industry will finance demonstration and commercialisation projects
related to new technology.

Investments related to energy production and use have been supported on both
energy and climate policy grounds. It is no longer justified to apply these invest-
ment subsidies to ET sector projects, to the same extent as in the past, because the
attainment of climate policy objectives can be ensured through emissions trading.
Therefore the available funds will be targeted mainly at projects aiming at the
introduction of new energy technology on the one hand, and, on the other, at proj-
ects associated with an exceptional technological risk, due to the demonstration
character of the projects.

9.2 Energy taxes and subsidies

In the ET sector, energy taxes are economic instruments that overlap with emissions
trading. According to studies made, emissions trading will have an increasing effect
on the price of electricity and the energy bill paid by users and consumers. At the
same time, the competitiveness of the production of power based on renewable ener-
gy sources improves, while the competitiveness of electric power over other forms
of energy, especially in the heating of small houses, weakens.

Considering the climate and energy policy objectives, and the competitiveness of
industry, in particular, the Government has reached the following conclusions
regarding energy taxes and subsidies:

• The energy subsidies paid to the ET sector, other than those paid to 
technology and experimental projects, will be abolished. New tech-
nology refers in this context to both pilot technologies and progres-
sive technologies already in the market. Outside the ET sector, 
the traditional technology projects can still obtain State support.

• In order to ensure the competitiveness of fuel peat and the self-suffici-
ency of energy supplies, the tax and tax support related to peat was
abolished as of 1 July 2005.

• The electricity tax imposed on industry and greenhouses will be lowered.
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• The tax support granted to electricity production will be abolished as 
regards electric power generated by black liquors and other industrial
wastes and by-products. The tax support granted to electricity produced
by other renewable energy sources will remain in force.

• Investments to increase the use of forest chips and small-scale wood 
will be promoted.

• Ways to promote the introduction of reed canary grass on the markets
will be investigated.

• The radical increase in the market prices of liquid traffic fuels and light
fuel in autumn 2005 will have a significant impact on the CO2 emis-
sions from fossil fuels. The increase in the price of liquid fuels will
curb the emissions from traffic while the higher price of light fuel
will increase the use of renewable fuels in individual heating systems,
improving the competitiveness of district heating in residential areas
with small houses. In the household sector, the considerable increase
in power prices will particularly affect the houses with electric heat-
ing. This will enhance the position of heating solutions based on
renewable energy as well as that of low-energy construction. 

• The Government aims at controlled and persistent reduction in the use
of fossil fuels, as well as at the improved energy efficiency of heat-
ing solutions and heating based on renewable energy. The Govern-
ment will follow the materialisation of these objectives in the long
term, and if necessary, will increase the taxes on oil products and
electricity in tax category I (household, services, etc.), if the objec-
tives are not reached.

• Due to the increase in electricity prices resulting from emissions trading,
there is no need to introduce a new separate tax on electric heating.
On the basis of studies made, the introduction of such a tax would
also involve considerable fiscal problems of a technical nature.

• In order to promote the use of forest fuel, evaluations have been made 
on the budgetary appropriation need related to the direct subsidies
payable to the harvesting of forest fuel, based on the proposal by the
workgroup on the forest financing legislation. During the Kyoto peri-
od from 2008 to 2012, the appropriation need for forest fuel har-
vesting and chipping is about 6 million euros annually. With the help
of this subsidy, the wood that is not usable as industrial raw materi-
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al or does not end in energy use through market mechanisms, will be
directed for energy production.

9.3 Feed-in tariffs and green certificates

Some EU countries promote the use of electricity generated with renewable ener-
gy sources by feed-in tariffs based on forced purchases, or by green certificates.
The introduction of the two systems is also being investigated in Finland, taking
the international experiences and especially the progress of the joint Swedish-
Norwegian certificate system into account. There are, however, several problems
related to the practical implementation of the systems, both from the Finnish and
the Nordic electricity market point of view.

The introduction of green certificates is still under consideration if the incentives
generated through the emission trading scheme and the current system based on
investment and tax support fail to promote renewable energy to a sufficient
degree.

9.4 Energy conservation agreements,
training and communications

The preparations to extend the energy conservation agreements, the bulk of which
will terminate at the end of 2005, will proceed rapidly. In the sectors where the
actors commit themselves to target-oriented and efficient energy conservation
agreements, the new agreements will be taken into consideration when the even-
tual new instruments are dimensioned. Special attention will be paid to the ques-
tion of how the agreement covering the non-ET sectors could be also used for the
attainment of the greenhouse gas reduction target. The support to energy audits
and analysis operations will continue to constitute a central element of the agree-
ment system. The implementation of new energy-efficient technology and energy
use innovations is highlighted in the new agreements. The objectives related to the
use of renewable energy sources will also be linked to the agreements, as appli-
cable in the sectors in question. The follow-up system focusing on the results of
the energy conservation agreements will be used for the reports required by the
upcoming energy services directive.

Instituted by the Ministry of Education, the energy training committee will inform
and support the education administration so that the teaching at various levels
could pay sufficient attention to the development needs of the knowledge related
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to climate change and the energy sector, for example in the teaching objectives
and curricular planning of various levels. Targeted at vast user groups, the instruc-
tion and information related to energy conservation and use of renewable energy
sources will take place in close co-operation with expert organisations as well as
regional and local actors.

9.5 EU emissions trading as economic 
instrument

A market-oriented procedure, the EU emissions trading system is a cost-efficient
climate policy economic instrument. However, it works at the EU level, and there-
fore Finnish domestic policy cannot be used to impact its key influence channel, or
the price of emission allowances. The steering influence exercised by emissions trad-
ing cannot be dimensioned in advance to meet the energy and climate policy needs.
Therefore, the traditional economic instruments are still needed, even under the ET
regime, due to the energy policy objectives, in particular.

Emissions trading has some unfavourable consequences for society, which have
to be remedied through domestic measures. Thus emissions trading used as a eco-
nomic instrument also imposes certain costs on the Finnish economy. The most
significant unfavourable impacts include the ET leverage on the price of electric-
ity, and thereby also on the international competitiveness of Finnish industry.
According to studies made, the price of electricity on the Nordic electricity mar-
ket would potentially go up by 7.5 euros/MWh if the cost of one emission
allowance were 10 euros/tCO2, or by as much as 15 euros/MWh at the emission
allowance price of 20 euros/tCO2. Before the start of emissions trading, the quot-
ed exchange price of electricity was about 20 euros/MWh. We are thus faced with
very significant impacts.

Emissions trading combined with the operating mechanisms of the electricity
market thus cause significant transfers of income from electricity consumers to
its producers. Based on some examples, the following is a description of the
dimension of the problem.

According to studies made, the estimated additional benefit gained by the elec-
tricity producers who provide their clients with market price power, would be about
450 million euros annually at the emission allowance price of 10 euros/tCO2 , if the
producers would get all emission allowance free of charge. The calculation does not
include the industry’s own production or the production for power company share-
holders. If the price of emission allowance is higher, the benefits grow accordingly.
The annual need for emission allowances for the production of market-based elec-
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tricity is estimated to be about 14 million tonnes on average during the Kyoto com-
mitment period. At the emission allowance price of 10 euros/tCO2 , this would corre-
spond to 140 million euros. Even if the producers of market electricity had to buy all
the necessary emission allowances on the open market, the impact of emissions trad-
ing on their financial performance would still be extremely positive.

The district heating sector also draws significant benefits from the electricity market
impact of emissions trading, if the sector sells the power to its clients at market price. 

The electricity market impact of emissions trading does not affect in full the cost
of the electricity produced by the industry for its own uses, nor are there any such
additional profits to be gained as is the case in the production of market electric-
ity. This also applies to the production purchased by the industrial companies at
cost from the power plantunits in which they are shareholders.

Electricity production is thus the only sector that draws considerable benefits
from climate policy. The benefits are gained both by separate production and by
cogeneration. The extra benefits gained by power producers are paid by its con-
sumers. Industry cannot transfer the increase in electricity prices to the prices of
its end products, but the higher power price is reflected as weaker competitive-
ness. The strongest eroding effect of the power price on competitiveness is seen in
energy-intensive export industries with little electricity production of their own.
Such sectors include, in particular, metal processing and certain chemical indus-
try sectors. The forest industry also suffers from the increase in the market price
of electricity, although its situation is facilitated by the considerable share of elec-
tricity produced by the proprietary power plants. The losses of competitiveness
can be alleviated by lowering the electricity tax imposed on industry. 

The cost impact of electricity prices also hits the service sector and households.
If the price of electricity goes up by 15 euros/MWh, the annual combined power
bill paid by households would be 400 million euros higher, and that of the service
sectors 200 million euros. In agriculture and forestry as well as in construction,
the electricity costs would in that case go up by over 20 million euros per year.

National measures are needed as tools for the energy policy objectives, as well as
for climate policy, in the non-ET sectors. The current energy taxes and tax support
systems promote not only renewable energy sources, but also the competitiveness
of domestic fuels at a more general level. The measures continue to be needed,
especially in view of energy-related self-sufficiency and regional considerations.
Although the ET system as such supports the competitiveness of renewable ener-
gy sources, the intensity of the support is not known, because the price of an emis-
sion allowance is determined by the international markets. National measures thus
ensure the continuity of competitiveness. 
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10 Sectors outside 
production and use  

In order to reduce greenhouse gases from the waste management sector, we have to
limit the growth in waste volumes and landfill handling, use waste more efficiently
and intensify the recovery and use of the methane emissions from landfills through
material and fiscal regulatory amendments, including the following measures:

• The landfill handling of biodegradable waste will be limited by issuing
provisions on the acceptance procedures related to biodegradable
community waste received by the landfills so that the volumes of such
waste decrease gradually in line with the EU directive on landfills. 

• The handling of landfill gases will be increased by extending the recov-
ery and handling of these gases not only to new landfills but also to the
old landfills which were founded before the enactment of the gas recov-
ery obligation, still in active use and, possibly, also to old landfills which
are no longer in use.

• The impacts of the waste policy steering tools will be studied. Based on 
the results, the national waste management plan, to be prepared in 2006,
will envisage intensified steering related to, for example, biodegrad-
able wastes, the economic instruments included.

The use of F gases will be controlled through an EU regulation which will limit
their use in certain processes and uses, and will impose a regular checking obli-
gation related to certain equipment containing F gases, in order to prevent and
repair eventual leaks. The use of F gas as a cooler in the air conditioning of vehi-
cles will be limited through a directive.

The containment of greenhouse gas emissions from agriculture will continue with
the help of the promotion of sustainable agriculture and the implementation of
comprehensive environmental measures, such as environmental subsidies to agri-
culture, the environmental conditions of other support forms and the nitrate direc-
tive. Moreover, the good management of agricultural land is promoted.

Finnish forests are managed, used and protected in a sustainable manner.   In line
with the national forest programme and the measures to promote renewable ener-
gy sources, the use of wood-based energy, use of wood in construction and
increased use of wooden products will be promoted. The role of forests for the
mitigation of climate change must be estimated by a span of several years.
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11 Carbon sinks

Article 3.3 of the Kyoto Protocol obliges the countries in Appendix I (mostly
industrialised countries) to consider the emissions and carbon sinks resulting
from forestation, reforestation and deforestation in view of the attainment of the
Kyoto obligations. The calculations will include measures taken after 1 January
1990. The impact of the measures will be calculated in terms of change in the car-
bon stock between 1 January 2008 and 31 December 2012. The impact of other
greenhouse gases emitting from the soil during the commitment period must also
be taken into account. In order to minimise the emission, small-scale forestation
of arable fields will be continued to a small extent in suitable areas. Clearing new
fields will no longer be promoted through agricultural subsidies. Ways to
decrease the clearing of forests for construction, traffic arteries and energy net-
works will be studied. 

Article 3.4 of the Kyoto Protocol provides the countries with the chance to choose
additional measures with the resulting carbon sinks included in the calculations.
Since the forest management measure is associated with several uncertainties and
risks, Finland will not apply the forest management measure under Article 3.4
during the first Kyoto Protocol commitment period.

Agricultural and grazing land management and revegetation are among the other
optional measures under Article 3.4 of the Kyoto Protocol. Increasing the carbon
stock of agricultural land is a measure with temporary impacts, because the
sequestered carbon stock will be released back into the atmosphere when the soil
is tilled.  Due to the uncertainties related to this issue, Finland will not apply the
agricultural and grazing land management or the revegetation measures under
Article 3.4 during the first commitment of the Kyoto Protocol.
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12 Adaptation strategy

In order to adapt to climate change, special resources are already now needed in
various climate-sensitive industries.  The premise of Finland’s national adaptation
strategy to climate change is that the country's economic and social welfare is
maintained and that we prepare ourselves in view of the climate change in time.
The key in this respect is to increase our national preparedness and adaptability at
a sufficiently early stage so that we can face the threats and utilise the potentials
of climate change.  

The following actions to be taken in 2006–2015 will enhance Finland’s national
preparedness in adapting to climate change:   

• Analysis of the impacts of climate change and the definition of adapta-
tion measures will be included in the usual planning, implementation
and follow-up operations performed in various sectors.

• Different sectors will prepare for more frequently occurring and increas-
ingly extreme climatic phenomena, including the evaluation of climate
change impacts in long-term investment plans.

• In order to improve adaptability, we will develop existing and new obser-
vation and alarm systems, engaging in international co-operation if 
necessary, ensuring that the systems and operations are internationally
compatible.

• A research programme on the adaptation to climate change for 2006– 
2010 will be prepared in 2005.  

• Finland will prepare itself in view of the changes in the internation-
al operating environment brought about by climate change, high-
lighting the adaptation to climate change as one of the core issues in
Finnish development co-operation work, and integrating adaptation as
an integral part of the country's national sustainable development pro-
grammes.

No special budget appropriations are proposed for the financing of the adaptation
strategy measures at this point but the increase in preparedness is implemented in
accordance with the mainstreaming procedures.  
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13 Impacts of the Strategy

13.1 Structure of energy procurement 
and consumption

The development in line with the Energy and Climate Strategy will increase the
number of domestic energy sources, as well as their share of the total consumption
of energy in 2005–2025 in comparison to the current situation. The share of renew-
able energy sources will grow substantially, and bioenergy will also account for a
larger share of the whole. The decrease in imported energy is due to the marked drop
in the share of coal and oil. However, the share of natural gas is increasing. 

The trend in renewable energy sources will vary considerably between the various
energy forms. Among the wood-based fuels, the production volumes of black
liquor, bark and industrial chip are dependent on the forest industry production,
and therefore the utilisation of these energy forms is growing very slowly. The
volumes of bark and industrial chip are decreasing as a result of the expected
decline of saw industry production. Hydropower production cannot be increased
materially under the current legislation which protects natural rapids. The increase
in small-scale use of wood is a consequence of the growing use of pellets and bri-
quettes in small houses.

The use of the energy sources which can be influenced through the Energy and
Climate Strategy measures is radically increasing. Such renewable energy sources
include forest chip, wind power, energy crop biomass, recycled energy fuels, bio-
gases as well as the recovery of heat from the soil. The objective of the Strategy
is to create conditions for these energy forms to grow by an average of 10% annu-
ally between 2005 and 2015. Through persistent and target-oriented energy poli-
cy, the positive growth rate can also be maintained on a longer term.

13.2 Impacts on the Finnish economy

From the perspective of the Finnish economy, the management of the emission
reduction commitment has some adverse effects on the activity of the economy
compared to a situation without such obligations. The outlines of the Strategy
minimise the adverse effects resulting from the compliance with the obligations;
although the EU emissions trading system causes problems, such as those dis-
cussed above, the costs incurred for the emission target are, however, smaller
under the ET regime,  compared to a situation in which only national measures
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would be taken. The use of the Kyoto mechanisms also decreases the costs of
emission reduction management.

The following Table shows the assessed impacts of the management of Finland’s
emission reduction commitment on certain key economic parameters, at two alter-
native prices of emission allowances. The comparison is made against the situa-
tion with no commitment. 

Table 1.   Economic impacts of the emission commitment in the Kyoto 
commitment period 2008–2012. Change from situation (level) 
with no target, in percentage.

Source: Government Institute for Economic Research (VATT)

The studies underpinning the Strategy (VATT) also showed that the State's partic-
ipation in the management of the emission target through the Kyoto mechanisms
will lower the costs incurred by the economy. The impacts will not yet become
evident during the Kyoto commitment period, but would start to show clearly in
the future, if the State correspondingly increases the purchases of emission reduc-
tions along with the tightening of emission reduction commitment.

The regional impacts of the Strategy are most clearly shown in the changes of the
competitive situations between peat and energy wood. Some of the peat produc-
tion jobs will be transferred to forest chip procurement. The total net change in
jobs in the production of domestic fuels will be minimal. The losses will be most
marked in areas with peat used for condensing power production.

13.3 Impacts on public finances

From the perspective of finances, the Strategy will result in minor amendments in
the energy tax system, as well as the criteria for granting energy subsidies.  The
following tables show estimates of the impacts of the Strategy on goverment rev-
enues and expenditure during the Kyoto commitment period, using the calculation
premises indicated below.
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Table 2 shows an estimate of the average annual energy tax revenue broken down
by energy sources during the Kyoto obligation commitment period 2008–2012. In
line with the Strategy, the unit tax imposed on electricity consumed by industry and
greenhouses (electricity tax category II) has been reduced by 50 % in the example
calculations. A reduction of this magnitude in the electricity tax would lead to an
annual decrease of about 100 million euros in the State tax revenues. In the calcu-
lations under Table 2, the unit taxes are assumed to remain at the current level.
According to the estimates, the energy tax yield during the Kyoto commitment peri-
od would fall somewhat short of the tax yield in 2004. This Strategy does not
include any decisions regarding tax levels, and thus the changes in the calculations
are only examples.

Table 2.   Estimate of energy tax revenue in 2004 and during the Kyoto period
2008–2012, annual average, million euros (year 2004 = current prices, 
Kyoto period = 2005 prices).

1) Sources: Advance energy information 2004 and estimates by the Ministry of Trade and Industry

2) When estimating the tax revenue of electricity tax category II for 2008–2012, the unit tax has been 

reduced by 50% as an example only.

In this Strategy, the tax support included in the energy tax system would change so
that the support for electricity produced with industrial black liquor, waste and by-
products would be abolished. At the same time, we should prepare for increasing
tax support granted for other renewable energy sources, such as forest chip, wind
power and recovered energy fuels, in particular. The energy tax refund system
applied to energy-intensive industry would remain unaltered in the Strategy but the
financing need would be markedly smaller when the electricity tax unit of indus-
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try is lowered. As a result of the above measures, the tax supports envisaged by the
Strategy would amount to some 20 million euros less than in 2004.

Table 3.   Estimate of the energy tax system expenses under the Strategy in 2004
and during the Kyoto period 2008–2012, annual average, million euros (year
2004 = current prices, Kyoto period = 2005 prices).

1) When estimating the tax refund to the energy-intensive industry for 2008–2012, the unit tax of 

electricity category II has been reduced by 50% as an example only.

Today, the State finances technological R&D, energy investments, energy sector
information and training, energy wood harvesting and chipping as well as energy
renovations of residential buildings. The financing of the emission reductions
obtained through the Kyoto mechanisms will be a new financing item. 

The most important current financing category is constituted by the subsidies to
energy technology R&D, about 60 million euros annually. This funding is part of
the technology financing managed by the National Technology Agency of Finland,
TEKES, and it varies from year to year according to the demand of technology
financing by the companies and TEKES’s allocable financing resources. The tech-
nology R&D financing granted by TEKES is further supported by the energy sub-
sidies appropriated by the Ministry of Trade and Industry.

During the past few years, the Ministry has granted about 30 million euros annual-
ly in terms of this subsidy. The support to renewable energy and energy efficiency
investments will continue. The subsidies will remain as close to the current amounts
as possible, even though the use of the Kyoto mechanisms calls for new, consider-
able State financing. In the future, energy subsidies will be targeted increasingly at
the introduction of new technology. New technology refers in this context to both
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pilot technologies and progressive technologies already on the market. Energy sub-
sidies will also be used to support energy audits at companies and institutions. Table
4 shows the suggested investments in energy subsidies, information and training, as
well as in the energy wood harvesting and chipping support.

The Government intends to start acting rapidly in the acquisition of the Kyoto mech-
anisms, thereby procuring them at the best possible price. This would make it possi-
ble to spend the resources saved on the promotion of new technology. In practice, the
costs incurred for the use of the mechanisms can either increase or decrease the ener-
gy subsidies itemised in the State budget under the Ministry of Trade and Industry.

With the help of the subsidy for the energy wood harvesting and chipping, the
wood that is not usable as industrial raw material or does not end in energy use
through market mechanisms, will be directed for energy production. This appro-
priation will be used for the harvesting and chipping of waste from the manage-
ment of young forests. At present, only one fifth of such waste is recovered. The
support system calls for development based on the evaluation of its impacts.

The current subsidies granted to energy renovations of residential buildings total
about 17 million euros annually. A comprehensive analysis of the energy efficien-
cy of energy investment subsidies, as well as of their emission reduction impact will
be performed in 2006. Based on the outcome, the level and allocation of the financ-
ing will be decided. If the energy renovations of residential buildings continue to be
supported, conservation must be made in other forms of subsidy. The Government
finds it important to speed up the introduction of non-emission and low-emission
forms of heating in small houses. For this purpose, a study will be made focusing
on the question of whether the current subsidies could be targeted at investments
aiming at heating system changes in small houses, or alternatively, if the tax deduc-
tion granted for household services could be extended to cover these investments.
This study will be completed by the end of January 2006.

The UN Convention on Climate Change and the implementation and follow-up of
the Kyoto Protocol, as well as the further development of the convention system,
entail costs incurred for the operation of the Secretariat of the Climate
Convention, which will be funded by membership fees payable by all parties. The
entry into force of the Kyoto Protocol will increase these fees. The work per-
formed by the Kyoto mechanism administration bodies and the Kyoto Protocol
control committee, as well as the founding of an international emission register
entail other financing needs. Besides the participation fee, voluntary financing is
used to fund the preparatory and implementation measures, as well as the parti-
cipation of developing countries in the meeting of the Convention bodies.
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Moreover, the Convention and the Protocol impose several obligations on indus-
trial countries to support developing countries in the implementation of the
Convention, mitigation of and adaptation to climate change. In the framework of
current climate co-operation, the support to developing countries is appropriated
mainly through the public development co-operation funds.

In order to meet the Finnish climate commitments, we must utilise the JI and CDM
projects under the Kyoto Protocol, intended to be used for the procurement of emis-
sion reductions, which would increase assigned amount for Finland in 2008–2012
by a total of 10 million tonnes. The order of magnitude of the appropriation for this
purpose cannot be estimated accurately because the price of the emission reductions
is determined in the marketplace. If the estimated price is 10 euros/tonne, the Kyoto
mechanism procurement would require 100 million euros. Under the ongoing pilot
programme, the price has been relatively low but it can be expected to increase in
the future. The use of the mechanisms will start promptly and the related financing
will be already included in the 2005 and 2006 supplementary budgets.

The Strategy will allow Finland to reach its greenhouse gas commitment in a cost-
efficient manner during the Kyoto commitment period, and it seems that it will be
possible to contemporaneously safeguard the operating security and diversity of
Finland's current energy system. The implementation of the Strategy will result in
the need to increase certain State appropriations. The appropriation-related out-
lines will be taken under new consideration if the compliance with budgetary
frames so requires. The Government will decide on the amounts of the appropri-
ation and the respective time schedule at the Government’s annual framework and
budget talks, also considering the price trends in the energy and emission reduc-
tion markets.

Table 4.   Estimate of the financing volume in line with the Strategy 
in 2008–2012, million euros (in 2006 money).
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14 Economic aspects related to later
commitments

There are no international emission commitments related to the post-Kyoto peri-
od. However, the mitigation of climate change will call for both more extensive
involvement and larger emission reduction, and this is the basis on which the EU
has outlined the emission reduction policy on a longer term. The conclusion of the
European Council in March 2005 pointed out that when studying their emission
reduction strategies, the developed countries should focus on emission reduction
paths of the order of 15–30% by 2020, compared to the Kyoto Protocol basis
level, or the emissions in 1990. 

Tighter emission targets mean that the states would have a continuously decreas-
ing number of assigned amount units (AAU) to divide. Finland’s average annual
obligation during the Kyoto obligation period is 70.5 tonnes of CO2 equivalents.
The tightening of this obligation by 30% would mean that in 2020 there would be
only 49 million tonnes worth of AAUs available, compared to the need of about
84 million tonnes. The 35 million discrepancy between the need and availability
of the AAUs would have to be covered by national measures and flexible mecha-
nisms. 

The allowed emission amount must be divided among the ET sectors and non-ET
sectors. The State must retain on its own account an amount of AAUs correspon-
ding to the emissions from the non-ET sectors. The rest would be distributed
among the ET sector companies and institutions. As the emission targets tightens,
those included in the ET regime will have decreasing amounts to divide among
themselves, unless the emissions from the non-ET sector cannot be reduced in a
cost-efficient manner. Of course, the State can increase the number of AAUs
through flexible mechanisms, but as the obligation is tightened, this alternative
becomes burdensome from the public finances point of view.

Besides the costs incurred for emission reduction, the Finnish climate policy costs
also include those from adaptation to and control of the damages caused by cli-
mate change. The latter costs will increase in proportion to the magnitude of cli-
mate change. Any avoided cost for adaptation or damage control can be consid-
ered climate policy benefits. Benefits are also created by the export potentials
related to climate-friendly technologies.

The post-Kyoto commitments should cover the various countries as comprehen-
sively as possible. Besides influencing climate change, extensive participation is
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important from the perspective of competitiveness. The additional costs caused by
emission target may lead to distortions in competition and transfers of production
towards other industrialised countries or important developing countries, if the
obligations do not cover these countries comprehensively. Extensive involvement
is also deemed to press down the emission allowance price. 

In addition to the toughness of our own target, the costs incurred for emission
reduction are also influenced by the severity of the overall EU objective as well as
the comprehensiveness of the convention system and the means envisaged in it.
The link is created through the EU emissions trading scheme and the price of the
emission allowances, in particular. The less emission allowances are allocated
within the Union to the ET sectors, the higher the price of emission allowances
will be. The price of emission allowances, in turn, will influence the costs of emis-
sion target management in the entire EU, Finland included. The price of the emis-
sion allowances distributed within the EU is also influenced by the EU emissions
trading links to other corresponding systems and the Kyoto mechanisms, possibly
already during the Kyoto period. After 2012 the price level will depend, for exam-
ple, on the potential scope of the international emissions trading in the framework
of the convention system valid at that time.

The combined impact of the longer-term objectives, flexible mechanisms and
national measures is not currently known. More research in these issues should be
promptly carried out in Finland.
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15 Environmental impact analysis
related to the Strategy

The national Energy and Climate Strategy has significant environmental impacts
as referred to in the Act on the Assessment of the Authorities' Plans and
Programmes on the Environment. However, the measures envisaged by the
Strategy will cause relatively few changes in current production and consumption.
According to the report on the environmental impact evaluation, the measures are
relatively small and will not lead to significant changes in production or con-
sumption. Furthermore, the Strategy should not envisage great changes in the
post-Kyoto period. Thus the environmental impacts of production and consump-
tion do not change radically but gradually.

Models made on the trend in acidifying and particle emissions shows that the sce-
narios of the Energy and Climate Strategy can be adapted to the emission reduc-
tion objectives of climate protection. Finland will be able to comply with the cur-
rent international obligations to reduce acidifying emissions, although new emis-
sion units were procured through the Kyoto mechanisms. Under extreme circum-
stances, NOx emissions might become a limiting factor, calling for new technical
measures. About half of all small particles originate from long-range transporta-
tion of airborne pollutants, and thus the national Energy and Climate Strategy has
only a minimal impact on these emissions.

Many of the probable changes in environmental impacts are in harmony with other
environmental objectives, but not all. The Kyoto mechanisms may also help us find
cost-efficient solutions for the reduction of greenhouse gases, and promote energy
conservation and use of renewable energy resources. The increase of emission units
within the economy by the State will, however, partly weaken the steering impact
of emissions trading in the EU, in view of the measures targeted at production and
consumption that save energy and minimise the use of natural resources.

Conflicts may also be created between the utilisation of renewable energy sources
and the objective to ensure biodiversity. It is possible to control or totally prevent
these problems by including sufficiently diversified environmental analyses in the
plans for the measures. 

Peat production causes adverse environmental impacts, especially as regards
water systems and biodiversity. Although such impacts have been diminished
through developed production technologies and control of the location of the
operation, local conflicts remain frequent.



The outlines related to communities and construction are largely in harmony with
the more comprehensive objectives aiming at an ecologically efficient society.
Efforts to reintegrate communities can also support an economical use of natural
resources and the objectives to reduce emissions. The cultural heritage, as well as
the safeguarding of recreational and green areas and their diversity, may set lim-
its on the rate of concentration of the structures. Small-scale burning of wood
causes small particle emissions but actions to develop more efficient burning
techniques may reduce the problem.

Outlines regarding traffic and transportation are in line with the objectives to cre-
ate more unified and integrated communities, as well as resource-saving infra-
structures and traffic. Follow-ups have, however, shown that it is very difficult to
influence the increase in traffic. Efficient actions call for closer co-operation
between various sectors both in planning and in implementation.

The municipal sector plays an important role in the transition towards a commu-
nity structure with a more efficient use of energy and other natural resources, and
it may have a significant influence on the environmental impacts related to com-
munity structures. Reaching the objectives will probably call for stronger steering
than in the past.

Economic and other instruments related to waste management promotes the util-
isation of biodegradable material and energy, which in turn reduces the need for
landfill space and diminishes the adverse environmental impacts of waste man-
agement.

In agriculture, the important measures are related to the production of renewable
energy, waste utilisation and reduction of emissions from animal husbandry. To
date, the development has been relatively slow. 

Forestry plays a central role for the production of renewable energy sources. The
use of forest chips is estimated to be the most rapidly growing renewable. The use
of forest chips is estimated to grow over 5% annually by 2025. It is vital to follow
the development and to steer it to avoid adverse environmental impacts in the long
term.

The Finnish adaptation strategy is comprehensive by international standards, and
sets a good basis for concrete adaptation measures. Some of the adaptation meas-
ures also support other environmental objectives but at the same time, adaptation
may also cause new environmental impacts. Therefore the environmental impacts
of adaptation need to be addressed when the measures are evaluated before their
comprehensive application.
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The views of businesses and private citizens regarding the Climate Strategy show
that climate change is a problem people are aware of, but some of the concrete
measures are, nevertheless, opposed by many. Businesses are concerned that
Finland needs to invest proportionally more in greenhouse gas emission control
than other countries do. Some people are prepared to change their own consump-
tion habits in favour of the environment but counter-reactions are also to be
expected if the prices of electricity and fuels, in particular, increase considerably. 

Important economic instruments for the implementation of the strategy include
energy subsidies, taxes, support to R&D and innovations as well as counselling
and training. Details of subsidy and taxation systems, in particular, may influence
the ensuing environmental impacts considerably. The probable environmental
impacts of the subsidies and taxes related to renewable energy sources must be
estimated in detail before their application. It would also be justified to test the
support system on a small scale before their comprehensive introduction. For
example, the history of swamp drainage shows that a subsidy system may cause
significant and extensive adverse effects, hard to fix once the system is in place.  

Some of the objectives set in the Strategy can be reached through the Kyoto mech-
anisms. Their use for the reduction of the emission has proven to be very cost-effi-
cient, particularly as concerns CDM and JI.  The CDM projects, in particular, can
be implemented with minor costs, and they often contribute to solving the envi-
ronmental problems of developing countries, as well as to the sustainable devel-
opment of their infrastructure.

R&D and innovation operations can be furthered through the subsidy systems, but
the generation of positive environmental impacts, in particular, also requires that
other sectors of policy send clear and systematic signals about the desired devel-
opment trend. The inclusion of environmental conditions and criteria in financing
systems helps to pay increased attention in other environmental impacts. They
also help to avoid undesired side effects of the solutions that focus on the reduc-
tion of greenhouse gas emissions.
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