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Abstract: This study discusses the role and development
of carbon pricing via taxation by using Finland as a case
example of several issues with carbon taxation. Carbon
taxation and carbon pricing face some major problems,
mainly competitiveness and social issues. Although Fin-
land was one of the first countries to adopt carbon-based
energy taxation, these problems shaped the tax system
in a way that could even be described as “avoiding car-
bon pricing”. This study provides new insights on how
to develop carbon taxation and how to overcome major
problems related to commonly known problems with
carbon pricing.

Keywords: Carbon tax, environmental tax, carbon pric-
ing, energy tax, tax policy

1 Introduction
The major tools for an energy transition from fossil fuels
to renewable energy are carbon pricing, increasing en-
ergy efficiency standards, removing fossil fuel subsidies,
and subsidizing renewable energy (Tsai 2020). Carbon
pricing can be done via two competing tools: carbon
taxation and emission trading (Chiu et al. 2015). Car-
bon taxation was the first major tool to be used to cut
down greenhouse gas emissions (Andersen 2009, p. 3).
Carbon pricing is seen as a necessary tool to achieve
a carbon-neutral society (Rabe 2018, p. 26-27). In the
1990s, Finland was the first country in Europe to intro-
duce a CO2 tax (Speck and Jilkova 2009, p. 32). In the
2020s, other policy instruments, mainly subsidy schemes,
became more and more popular in order to promote
renewable energy production further without harmful
effects on the economy (Iliopoulos 2020). At the same
time, the role of the polluter pays principle was reduced
in the EU policy, which allowed increasing amounts of
state aid to energy production (Paukku 2021a).
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This study aims to analyze the Finnish carbon taxa-
tion system and analyze the actual role of energy transi-
tion goals of Finnish carbon taxation. This study aims to
analyze whether and how the carbon taxation system in
Finland is aimed to take into account energy transition
goals and how it balances those and the fiscal goals of
taxation. In addition to these, this study aims to sys-
temize and also analyze the role of other policy goals in
the Finnish carbon taxation policy system. There are
two research questions in this study:

1. How has Finland solved the economic and policy
obstacles in carbon pricing?

2. How have fiscal and environmental motivations
affected Finnish carbon pricing legislation?

In order to recognize the goal and common problems
and policies of carbon pricing, it is necessary to conduct
a literature review. This literature review is based on
a vast amount of economic and energy policy literature
on the subject. As the goal of this study is not to find a
consensus about different issues or to present the most
developed and modern research on the subject but to
present a framework that can be used to analyze the
Finnish carbon taxation policies, the method for liter-
ature review used in chapter 2 is a narrative literature
review instead of a systematic literature review (Jahan
et al. 2016). In chapter 3, I will answer research ques-
tions 1 and 2. The method in this chapter is the positive
theory of regulation, which is used to explore and sys-
tematize the policy goals behind the regulation (Määttä
2002). The legal dogmatic method is used to discover and
systematize current legislation that is affecting carbon
taxation (Aarnio 2011). The regulation to be analyzed
will cover carbon taxation regulation, but in addition
to this, also other regulations that affect energy transi-
tion and energy policy can be used to compare policy
goals. The regulation to be analyzed will be mostly from
the 2010s, but it will also cover older regulation when
comparing the policy changes is necessary to pinpoint
important aspects. Chapter 4 of this study covers the
conclusions and discussion.

This study aims to conduct a case study on how
different common problems in carbon pricing have been
solved in one country and what the outcome has been.
There are some earlier studies focusing on Finnish carbon

https://doi.org/10.2478/ntaxj-2023-0006


2 E. Paukku

taxation, but they do not cover recent major develop-
ments and do not go deeply into tax legislation (Sairinen
2012). In addition to that, there are some studies written
in English about the Finnish energy policy, which focus
on energy transition (Pilpola and Lund 2018; Paukku
2021a; Similä et al. 2021; Farsaei et al. 2020). In addition
to that, there are a number of studies written in Finnish
that focus on the Finnish energy policy (Paukku 2021b,
2019; Paukku and Similä 2020; Paukku 2020b). However,
none of these focuses on carbon taxation. For carbon tax-
ation theory, this study extends the previous literature
by providing new information on how to adjust carbon
taxation with other policy instruments and policy goals.
This study provides new information on what have been
problems in carbon pricing and how those have been
solved.

2 The social cost of carbon,
carbon taxes, and energy
transition

Pricing carbon is seen as a necessary requirement in
order to achieve carbon neutrality (Rabe 2018, p. 26-27).
A carbon tax is one possible tool for breaking the link
between economic growth and greenhouse gas emissions
(He et al. 2021). Pricing carbon has become one major
focal point in national and international policies (Rey
and Thierry 2020). A carbon tax can be approached as a
Pigouvian environmental tax that should equal marginal
damages and which is levied directly on the source of
emissions (Heine et al. 2012). In this case, the users
would internalize the

externality, which would lead to an economically
optimal outcome (Golosov et al. 2014). Correctly set
carbon tax with productive revenue usage enables lower
carbon reduction costs for the economy (Parry 2015,
p. 233). If carbon pricing is set too low, it might have
negative outcomes due to the adverse effects on welfare
and inadequacy to cause positive environmental effects
(Ermolieva et al. 2010).

One proposition for environmental policy is that
carbon taxes should be linked to the social cost of car-
bon (Rabe 2018, p. 30). This social cost is theoretically
easy to define: monetary damage caused per additional
specific amount of carbon dioxide in the atmosphere
(Ackerman and Stanton 2012). However, calculating this
depends on several factors, for example, assumptions
about societal preferences, the climate system, economic

technologies, and the feedback between them (Okullo
2019). In addition to this, the social cost of carbon is not
stable, but it might change over time and reach several
tipping points (Taconet et al. 2021). There are several
estimates for social costs ranging from 21 $/ton to 1500
$/ton. OECD has estimated that 30 €/t would be a
conservative low-end estimate of the social costs of car-
bon emissions in 2015, while 60 €/t would be enough to
reach commitments from the Paris agreement, and even
higher rates are needed in order to achieve the net zero
carbon intensity of GDP (OECD 2018). There has been
little movement towards the consensus number (Pindyck
2017). This makes defining the optimal carbon tax near
impossible.

Although carbon pricing is seen as a preferable op-
tion when compared to any other economic instrument,
there are disputes about whether carbon taxes or emis-
sion trading schemes are the preferable solution (Rabe
2018, p. 27-28). Several features of carbon taxation and
emission trading are analogous to each other (Parry 2015,
p. 233). Carbon taxes are a more cost-efficient solution
to administrate, and they are especially useful in the
case of small emitters, for example, consumers (Neuhoff
2011, p. 93-95). However, as optimal carbon tax has been
quite difficult to define, climate policies have been more
focused on emission targets (Pindyck 2017). This has
favoured emission trading schemes as they provide sure
results on how much emissions will be reduced, while
carbon tax can only provide sure results on how much
emitting would cost.

The basic idea of carbon pricing is to mitigate the
damages caused by an externality, not to extract wealth
from citizens (Rabe 2018, p. 26-27). Carbon taxes have
little effect on the economy as long as revenues are used
productively, for example, by lowering taxes on labour
and capital (Parry 2015, p. 233). Even if carbon taxes are
used to cover the deficit and not to boost the economy
and green investment, there are some positive aspects.
The consumption reduction effect caused by introducing
a new consumption tax is not completely negative as it
reduces the consumption of other goods outside carbon
taxation and thus decreases carbon emissions in those
sectors, which is called negative carbon leakage (Baylis
et al. 2013).

Another problem related to using carbon tax rev-
enues to boost the economy by lowering other taxes is the
inequality issue. The welfare effect does not distribute
equally between different income levels, as carbon taxes
affect energy prices, including energy and transportation
costs, heavily. However, the welfare effects differ widely
from one country to another. Despite this, it is often
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recommended to make changes to the fiscal system in
order to limit the tax burden, especially for low-income
households that use a significant portion of their wealth
for energy (Heine et al. 2012). These changes should not
be made by undercharging carbon as it is a highly ineffi-
cient way to help low-income households as the majority
of benefits leak away to groups of higher-income (Parry
2015, p. 235). Another issue of the carbon tax is that it
has heavy intergenerational effects. It can increase the
welfare of future generations by reducing deficits and
reducing greenhouse gas emissions (Rausch 2013).

Environmental taxes, especially carbon taxes, can
be seen as an alternative to other consumption taxes,
although both might be necessary from a fiscal stand-
point (Heine et al. 2012). Carbon taxes have several
features common to consumption taxes, as they reduce
the consumption of several goods with no easily avail-
able low-carbon substitutes (Lawley and Thivierge 2018).
Different environmental taxes have been efficient from a
fiscal viewpoint, as they have accrued the treasury quite
well in several different countries (Heine et al. 2012). The
reality in the majority of countries has been that there
has been little or no scope to adjust other taxes due to
fiscal deficits, which has led to carbon taxes increasing
overall consumption taxes (Parry 2015, p. 248). This is
not an entirely bad thing as it can increase the welfare
of future generations, as well as cutting greenhouse gas
emissions (Rausch 2013).

Due to seeing carbon tax as a consumption tax, there
are cases where a carbon tax is adjusted because of the
changes in the market price of the taxed commodity,
for example, gasoline (Zhao et al. 2018). If carbon tax
had been set based on the social cost of carbon or other
Pigouvian factors, these kinds of adjustments would not
be necessary. However, the emission reduction targets
require considering the price of the commodity, which
has several other determining factors than a carbon
tax, especially in the case of commodities with global
markets, such as gasoline (Mori 2012). Other emission
reduction policies might reduce energy prices, which has
a controversial effect on carbon pricing as they might
actually increase the energy demand due to a boost
in economic growth and an increase in energy demand
(Vera and Sauma 2015).

For effective results, it is recommended to use car-
bon taxes without exemptions, meaning emission trad-
ing schemes (Heine et al. 2012). For the last decades,
carbon-free energy production methods have been more
expensive than carbon-based energy production tech-
nologies, and although renewables are catching up, there
would be significant challenges in achieving energy tran-

sition without subsidies or carbon pricing (Khatib and
Difiglio 2016). As subsidies are an expensive long-term
solution, they are not as preferable as carbon pricing for
permanently solving the externality-related problem.

Reduction of carbon dependency is politically quite
difficult as carbon is a part of all areas of life, carbon dam-
ages are indirect, and carbon industries are a formidable
political force in several Western states (Rabe 2018, p.
23-36). However, light and postponed carbon taxation
are not preferable from a global warming or welfare point
of view, even if they consume less political capital (van
der Ploeg 2016). Another possible disadvantage of car-
bon pricing is the [positive] carbon leakage, meaning that
when carbon is priced, industries suffering from the pric-
ing decrease their production, and production increases
in areas where carbon pricing has not been introduced,
reducing welfare and emission reductions in the area
which introduced carbon pricing (Branger and Quirion
2014). Carbon leakage and international competitiveness
are major factors affecting the acceptability of carbon
pricing (Rey and Thierry 2020).

The previous international climate treaties, which
only include developed countries, might have led to car-
bon leakage to some extent as trade with countries that
had not adopted emission reduction grew after climate
measures (Aichele and Felbermayr 2015). However, the
amount of leakage is disputed as there are several ef-
fects and factors to reduce carbon leakage, for example,
increased technology development and decreased con-
sumption (Gerlagh and Kuik 2014; Baylis et al. 2013).
Currently, carbon policies are not heavily affecting prices
and investments (Rey and Thierry 2020). Carbon leakage
tends to increase demands for different kinds of border
carbon adjustments, which pose high risks of triggering
trade wars as they are often seen as “green” protection-
ism (Branger and Quirion 2014). As current climate
treaties include more and more parties, this problem is
diminishing even further in the future (Rey and Thierry
2020).

One advantage that emission trading has when com-
pared to carbon taxes is that it is politically much less
costly and faces less opposition (Rabe 2018, p. 28-29).
In the case of the cap-and-trade emission trading system,
it is also possible to be sure that emission reductions
are achieved, and there is an industry signal that car-
bon prices will rise until the emission targets are met
(Neuhoff 2011, p. 52-54). In emission trading schemes,
instead of a regulator, the markets define the abatement
cost, which is more likely to fare better under several un-
certainties related to markets and technology (Ermolieva
et al. 2010). One significant disadvantage of the carbon
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tax is that if it is set too low, global warming increases in
the short term and the carbon tax is expected to rise in
the future, which also creates more significant negative
welfare effects (van der Ploeg 2016).

The effects of carbon pricing on economic growth are
unclear (Neuhoff 2011, p. 52-54). There are several cases
where carbon taxes have successfully reduced emissions
without causing much damage to the economy. The ear-
liest results are from Nordic states and the Netherlands
from the 1990s (Rabe 2018, p. 98). Controversially, it
is also possible to achieve economic growth in the long
term by enforcing environmental taxes (He et al. 2021).
It is even estimated to be possible to achieve significant
economic growth if revenues are recycled in order to
promote investment (McKibbin et al. 2015). There are
studies implying that environmental taxes would have
positive effects on the economy if tax revenues are used
to reduce tax distortions from other taxes (Barker et al.
2009, 183).

It is clear that large-scale emission reductions re-
quire either stopping some economic actions or large-
scale investments and technology development (Neuhoff
2011, p. 129-130). Some improvements, for example in
energy efficiency might lack, as technology that becomes
commercially mature will be implemented during follow-
ing years or decades, depending on investment schedules.
Fuel-shifting is another steady-improving field that pro-
vides emission reductions, but that does also require
major investments in fuel production. As the first one
is often not a preferable option, policies should be de-
veloped in a way that they promote investments and
technological development. Carbon pricing might not
be a suitable tool for energy transition if alternative
technologies are immature, as it would require an ex-
tremely high carbon price to trigger investment, which
would have a significant negative economic effect (Pahle
et al. 2013). Carbon pricing is an effective tool to reduce
emissions, but there are other more effective tools for
investment promotion (Kök et al. 2018). Carbon pricing
increases the competitiveness of new technologies, but it
does not address other market failures effectively. Subsi-
dies are another major tool that is especially good for
reducing uncertainty and developing technologies that
are not yet commercially mature (Paukku 2021a).

However, as several carbon reduction policies are
costly, it is often recommended to use carbon pricing in
order to finance other carbon reduction policies (Rausch
and Reilly 2015). Investment subsidies can overcome
some negative effects of steadily rising carbon taxing in
the long term (van der Ploeg 2016). Investment subsidies
and other supply-side grants are less likely to create car-

bon leakage and are thus more easily politically justified
(Ye et al. 2020).

In addition to investment triggering, several energy
production methods are likely to require production
subsidies in order to compete with carbon if there are
no significant carbon charges (Khatib and Difiglio 2016).
Investment subsidies are not enough to boost investments
as they do not ensure commercial success, and operating
aids have been used in addition. Several renewable energy
production investments have required and still require
operating subsidies, like feed-in-tariffs, in order to ensure
competitiveness against more mature technologies in the
long term (Zhang et al. 2014). Currently, in Finland, only
biomass burning, hydropower and onshore wind power
are commercially viable renewable energy technologies
without operating subsidies (Similä et al. 2021). However,
achieving this requires a long-term and expensive feed-in-
tariff -system, which will generate costs until the 2030s
(Paukku and Similä 2020). However, feed-in-tariffs can
be lowered significantly when technological maturity has
increased enough to ensure commercial viability.1

One advantage of carbon taxes compared to emis-
sion trading schemes is that they are predictable and
not volatile (Rabe 2018, p. 29-30). Emission allowance
trading is influenced by several factors that are not de-
pendent on carbon reduction prices, which makes them
more volatile and significantly more difficult to predict
(Feng et al. 2011). There is also some evidence that the
EU ETS failed to affect energy prices despite what was
planned in previous phases due to economic slowdown
and too many emission allowances being in circulation
(Chen et al. 2019). There are still several effects that
make carbon markets unstable, creating risks for finan-
cial systems and the real economy (Liu et al. 2020).
Carbon markets are especially sensitive to economic de-
velopment and energy prices, which makes them even
harder to predict and, thus, harder to plan future in-
vestments for emissions reductions (Tang et al. 2015).
There is some evidence that the free allocation of EU
ETS units is currently used in an inefficient way and
does not promote economy or emission reductions as
designed (European court of auditors 2020, 40-41).

1 Directive of the European Parliament and of the Council of
11 December 2018 on the promotion of the use of energy from re-
newable sources (Text with EEA relevance.) PE/48/2018/REV/1
OJ L 328, 21.12.2018.
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3 Carbon taxes and other energy
policy instruments in Finland

3.1 Development of carbon taxation in
Finland

3.1.1 The beginning – 1990s and early 20s

Taxation is considered to have a significant impact on
energy production and demand, and because of this, it
has been used as one key tool in the Finnish energy
and climate policy.2 Although it is possible to create a
somewhat economically ideal environmental tax, in prac-
tice, there have been several exceptions from political
reasons in Finland during the early decades of environ-
mental taxation (Vehmas 2005). One major problem in
the Finnish energy policy was and is the high energy
consumption of the Finnish industry (Teir 1999, p. 303).

It is not possible to discuss the Finnish energy poli-
cies without mentioning the EU, as both emission trading
and carbon pricing in Finland are currently based or
heavily adjusted based on EU regulation (Paukku 2021a).
However, carbon taxation started in Finland before the
EU membership, as Finland was one of the first coun-
tries, alongside the Netherlands, Sweden, Norway and
Denmark, to adopt cross-cutting carbon taxes instead
of taxes for individual fuels (Rabe 2018, p. 98). Finland
was actually the first country to implement carbon tax.
In Finland, these changes were implemented by law by
changing the fuel tax law temporarily (1119/1989).3 This
was the first phase of energy taxation changes during
the years 1989-1990 (Sairinen 2012, p. 426). Before this,
these fuels had been outside fuel taxation.4 This change
was stated to be based on environmental viewpoints,
especially reductions in carbon dioxide emissions.5 On
the other hand, the legislator knew that those new taxes
that would be implemented would not have major en-

2 HE 130/2002 vp Hallituksen esitys eduskunnalle laeiksi
sähkön ja eräiden polttoaineiden valmisteverosta annetun lain ja
nestemäisten polttoaineiden valmisteverosta annetun lain muut-
tamisesta, p. 6 [Government bill] (Fin.)
3 Laki polttoaineverosta annetun lain väliaikaisesta muuttamis-
esta 1119/1989. [Act on the Temporary Amendment of the Fuel
Tax Act] (Fin.).
4 HE 237/1994 vp Hallituksen esitys eduskunnalle valmistevero-
tusta koskevaksi lainsäädännöksi, p. 5 [Government bill] (Fin.).
5 HE 122/1989 vp Hallituksen esitys Eduskunnalle laiksi polt-
toaineverosta annetun lain väliaikaisesta muuttamisesta, p. 1.
[Government bill] (Fin.).

vironmental effects due to the low elasticity of energy
demand, and the effect of taxes was estimated to slow
down energy consumption and carbon emissions by 1%.6
In addition to that, no systematic follow-up of those
taxes was carried out (Vehmas 2005). However, there
are some studies suggesting that even these taxes led to
major carbon reductions in the long term (Tamminen
et al. 2018, p. 27). These taxes had a major budgetary
effect as their revenue was 700 million Finnish marks,
which was about 1% of all tax revenue and 40% of budget
deficits.7

The second phase of Finnish environmental taxation
was between 1991 and 1994, when economic difficulties
arising from the collapse of the Soviet Union led to the
need to increase taxes, and carbon taxes were seen to
be a suitable tool for that (Sairinen 2012, p. 428). In
1992 energy-intensive users got their first tax-subsidy,
which only covered a small number of companies until
2012 (Tamminen et al. 2018, p. 9). Finnish energy taxa-
tion was changed again in the year 1994 when Finland
abolished the electricity tax on other energy sources
than nuclear and hydro and implemented a new primary
energy sources tax, which was based 60% on the car-
bon intensity of the fuel and 40% of the energy content
of the fuel and increased all carbon taxation.8 This re-
form was stated to promote environmental viewpoints as
taxing fuels was seen to reduce carbon emissions more
than taxing the end results, namely electricity or heat.9
However, electricity from hydro and nuclear power was
included in the taxation due to fiscal reasons.10 Nuclear
power also had extra tax due to political discussion
about building more nuclear power, which was a hot
topic at the time of tax reform and caused some political
crises due to some parties wanting to promote domestic
energy sources (Sairinen 2012, p. 428). It is generally
approved that Finnish energy taxes increased GDP due
to decreasing import fuels (Barker et al. 2009, 187).

For imported electricity, the tax was set to corre-
spond to the average tax burden on electricity in the
Finnish markets.11 The electricity tax was abolished in

6 HE 122/1989 vp, p. 3.
7 Financial statement of Finland 1990.
8 HE 89/1993 vp Hallituksen esitys Eduskunnalle laiksi polt-
toaineverosta annetun lain muuttamisesta, p. 1. [Government
bill] (Fin.).
9 HE 225/1996 vp Hallituksen esitys eduskunnalle energiavero-
tusta koskevan lainsäädännön uudistamiseksi, p. 4. [Government
bill] (Fin.).
10 HE 89/1993 vp, p. 3.
11 HE 225/1996 vp, p. 4.
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1986, and it was returned in 1993 (Linnakangas and
Juanto 2016). This carbon tax component was even
classified as an “environmental policy tax”.12 Energy
contents were included in the taxation based on fiscal
reasons. Otherwise, the tax changes would have led to
unbearable tax revenue losses in the deepest modern
recession in Finland in the ’90s.13

When changing the structure of the taxation, the
legislator directly mentioned that environmental view-
points have recently been viewed besides fiscal goals of
energy taxation and that in addition to fiscal goals of
energy taxation, they might have some effect on reducing
the growth of energy consumption and emissions.14 A
decade later, this viewpoint still persisted as environ-
mental taxes were still seen as mainly fiscal, and their
secondary role was to promote environmental goals.15 In
the 1990s, fuel taxes were about 10% of all tax revenue.16

There were trade policy goals: domestic fuels, mainly
wood and peat, were given significant tax advantages in
order to promote their usage despite their emissions.17

However, the next phase of energy taxation began
when Finland joined the European union (Sairinen 2012,
p. 429). Previous changes did not last long due to Fin-
land joining the European Union. There was a major
excise tax reform in 1994 that was conducted in order
to prepare the Finnish EU membership, and the new
fuel tax law entered into force at the end of 1994.18 At
that time and after that, political tensions prevented
changing harmonized EU energy taxation in a way that
would take into account environmental viewpoints, for
example, the carbon intensity of the fuel (Rocchi et
al. 2014). At the same time, Finland opened electricity
markets and became part of the Nordic energy market,
which rase some competitiveness issues (Sairinen 2012,
p. 430). Some Finnish coal- fired plants were closed due
to taxation and competition from other Nordic countries
with lower energy taxation (Vehmas et al. 1999).

At this point, Finland made a major environmental
tax decision as it decided to keep taxing some fuels with
national tax due to environmental reasons, even despite
that they were outside the harmonized EU energy taxa-

12 HE 237/1994 vp, p. 2.
13 HE 89/1993 vp, p. 3.
14 HE 89/1993 vp, p. 1.
15 HE 152/2010 vp Hallituksen esitys eduskunnalle laiksi uu-
siutuvilla energialähteillä tuotetun sähkön tuotantotuesta, p. 7.
[Government bill] (Fin.).
16 HE 89/1993 vp, p. 2.
17 HE 89/1993 vp, p. 2-3.
18 HE 237/1994 vp, p. 1.

tion (Linnakangas and Juanto 2016). However, the fiscal
reasons were also present as fuel taxes were raised due to
financial reasons as joining the EU required abolishing
some taxes, like sugar and fat tax.19 This was done by
increasing both energy content and carbon taxes in a
way that increased fuel tax revenue by almost 20% from
previous years in a time when fuel taxes were about 10%
of all tax revenue.20 As Finnish energy tax levels exceed
the minimum harmonization from the EU, there was no
need to increase energy taxes due to the EU (Paukku
2021a). Fiscal reasons were later used when balancing
competitiveness and fiscal reasons, as it was stated that
the tax level would not be increased in the future if in-
ternational competitiveness would require not increasing
the levels.21 It is important to note that based on recent
studies, Finnish energy taxes increased competitiveness
(Barker et al. 2009, 184). There was also some political
pressure from the Green party, which was a significant
factor in increasing the tax levels. (Sairinen 2012, p. 429)
This is one implication of ad hoc changes in the energy
taxation system in Finland (Vehmas 2005).

However, in the year 1994, there was one backlash
with possible major consequences for emission reduction
goals, as biofuels were included in the fuel taxation in a
way that caused their energy contents to be taxed more
heavily than their fossil counterparts. (Lampinen 2008)
This was based on the idea that biofuels were and would
be only used by mixing them with fossil fuels.22 In the
’80s and ’90s, it was assumed that fossil fuel usage could
only be lowered by reducing traffic and average car fuel
consumption (Lampinen 2008).

At the end of the 90s, Finland was also one of the
first countries to adopt the third stage of environmental
policy, environmental tax reform changing the focus of
the whole tax system (Sairinen 2012, p. 425). In the year
1996, the tax for gasoline was significantly increased
by over 10% for fiscal reasons.23 In 1997 energy tax
system was reformed due to concerns related to the
international competitiveness of environmental taxes
(Linnakangas and Juanto 2016). In this change, the
electricity tax was widely brought back in use, and all
fuels used for electricity generation were left outside the

19 HE 237/1994 vp, p. 1.
20 HE 237/1994 vp, p. 30.
21 HE 225/1996 vp, p. 9.
22 HE 237/1994 vp, p. 27.
23 HE 65/1995 vp Hallituksen esitys eduskunnalle laiksi
nestemäisten polttoaineiden valmisteverosta annetun lain liit-
teenä olevan verotaulukon muuttamisesta. [Government bill]
(Fin.).
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electricity taxation. In this reform, the carbon tax was
increased, and the energy component of the tax was
lowered.24 This tax reform was carried out assuming
that the Commission would soon propose an energy tax
directive that would include a carbon tax.25 This has
not happened so far.

In this reform, Finland backed down on environmen-
tal taxes due to international competitiveness (Vehmas
et al. 1999). It was stated that in most countries that
were competing with Finland, the energy taxation level
was significantly lower; they either had no carbon-based
taxes or those taxes were refunded to the industry.26 Al-
though it was also known that carbon taxes themselves
were not higher than in many other Nordic countries, due
to their significantly lower carbon intensity of energy pro-
duction, their effective tax burden was also significantly
lower.27

Changing the taxation meant that carbon-intensive
fuels got a significant advantage in energy production,
which led to the weaker competitiveness of renewable
energy sources.28 It was stated that rising carbon taxes
failed to increase renewable energy production, as the
only commercially available energy was bioenergy, which
was too expensive to use commercially, and due to this,
the rising tax levels just led to a decrease in investment
and increased electricity imports.29

The energy taxation was changed to be based on the
user. The industry had a significantly lower electricity
tax level than other consumers.30 Now the carbon taxes
were retained and doubled in heat production, but the
energy tax component of fuels used in heat production
was removed. In traffic fuels, the energy tax was also
abolished, but the carbon tax was increased in a way
that kept the total tax level the same.31

It was stated that this reform was likely to increase
carbon emissions, but it was unavoidable unless other
countries would adopt environmental-based energy taxa-
tion in the future.32 Fiscal reasons were heavily present
in this reform. Energy tax for other than industry users
was increased in order to cover deficits from cuts in in-

24 HE 225/1996 vp, p. 1.
25 HE 225/1996 vp, p. 6.
26 HE 225/1996 vp, p. 7.
27 HE 225/1996 vp, p. 7.
28 HE 194/1997 vp, p. 1-2.
29 HE 225/1996 vp, p. 8.
30 HE 225/1996 vp, p. 10-12.
31 HE 225/1996 vp, p. 11-12.
32 HE 225/1996 vp, p. 15.

come taxes.33 Some economic literature promotes this
kind of action as it benefits the environment and general
economic actions.

In the year 1998, there were some minor changes in
energy taxation. It was noticed that the previous tax
change made several renewable energy production meth-
ods have a competitive disadvantage, which was tried to
correct by giving them new tax subsidies. It was stated
that Finnish sustainable development goals required in-
creased usage of renewable energy production and using
less carbon- intensive fuels, like natural gas.34 The main
renewable energy production this tax reform promoted
was wind power.35 This tax subsidy was financed by in-
creasing carbon taxes and electricity tax, and tax levels
were increased even further to significantly increase tax
revenue by 670 million Finnish marks.36 This increase
in revenue was 2% of all tax revenue in the year 1998.37

There were no clear emission goals in this reform, only a
statement that renewable energy competitiveness would
increase, which would lower carbon emissions in the long
term.38 This reform succeeded at some level as wind
power generation sevenfold in three years.39 This year
the fuel taxes for leisure and fishing boats were abolished
due to EU legislation. Also, subsidizing the fishing indus-
try was abolished.40 Also, greenhouses used for farming
got a new tax subsidy due to competitiveness reasons.41

The next environmental tax increase was made in
1999. At this time, the environmental taxes were heavily
raised in order to cut down labour taxes due to negotia-
tion results of the state budget, in which some parties
threatened to walk away if environmental taxes would
not be increased (Sairinen 2012, p. 430-431). This was
done by increasing carbon taxes on those fuels which
were still within carbon taxation and increasing electric-
ity taxes by the same proportion. Some exceptions to
this were peat, which had a small increase in tax level but

33 HE 225/1996 vp, p. 9.
34 HE 194/1997 vp, p. 1-3.
35 HE 131/2001 vp Hallituksen esitys eduskunnalle sähkön ja
eräiden polttoaineiden valmisteverosta annetun lain 28 §:n muut-
tamisesta, p. 1. [Government bill] (Fin.).
36 HE 194/1997 vp, p. 1.
37 Financial statement of Finland 1998.
38 HE 194/1997 vp, p. 6.
39 HE 131/2001 vp, p. 3.
40 HE 84/1997 vp Hallituksen esitys eduskunnalle laiksi
nestemäisten polttoaineiden valmisteverosta annetun lain muut-
tamisesta. [Government bill] (Fin.).
41 HE 206/1998 vp Hallituksen esitys eduskunnalle laiksi
nestemäisten polttoaineiden valmisteverosta annetun lain muut-
tamisesta. [Government bill] (Fin.).
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still kept its tax subsidy, and traffic fuels, which faced
no tax increase. In addition to these, wind power and
district heating got new tax subsidies.42 In this reform,
Finland did also present a new tax subsidy to energy-
intensive industries to increase their competitiveness
despite increasing energy taxes.

One significant factor affecting energy policy in Fin-
land is that the economy is quite energy-intensive, which
affects the tax burden of fossil fuels (Vehmas et al. 1999).
The 1999 change was estimated to increase the produc-
tion of renewable energy in the long term.43 The next
minor change in the year 2002 was only technical due to
a currency change. In the year 2000, there was also an
extension of tax subsidy for small-scale renewable energy
production.44

New subsidies for renewable energy production were
introduced in 2002. The tax increase was done in order
to meet national and EU climate goals.45 Another need
for change was to include waste incineration and biomass
usage for tax subsidies on energy production methods as
they were seen as beneficial for climate goals.46 In this
change, it was clearly stated that carbon pricing was not
anymore the primary tool for emission reduction, as tax
subsidies replaced them as a primary tool.47

3.1.2 Energy taxation in EU ETS era 2005–2011

The next major reform was made in the year 2005 due to
the new energy tax directive48 and the new EU emission
trading scheme.49 When EU ETS entered force, the
whole focus of the energy tax system changed (Vehmas
2005). The EU ETS threatened to significantly reduce the
usage of high carbon- content fuels, especially peat, which
would increase the burning of wood in the short term,
which would have had significant negative impacts on the

42 HE 55/1998 vp Hallituksen esitys eduskunnalle energiavero-
tusta koskevan lainsäädännön muuttamisesta, p. 2-4. [Govern-
ment bill] (Fin.).
43 HE 55/1998 vp, p- 5-8.
44 HE 131/2001 vp, p. 2.
45 HE 130/2002 vp, p. 7.
46 HE 130/2002 vp, p. 8-10.
47 HE 130/2002 vp, p. 11.
48 Council Directive 2003/96/EC of 27 October 2003 restruc-
turing the Community framework for the taxation of energy
products and electricity OJ L 283, 31.10.2003.
49 HE 37/2005 vp Hallituksen esitys eduskunnalle laiksi sähkön
ja eräiden polttoaineiden valmisteverosta annetun lain muut-
tamisesta, p. 1-3. [Government bill] (Fin.).

important forest and paper industry in Finland. In order
to keep peat competitive despite the EU ETS, all carbon
and energy taxes for peat were removed.50 The EU ETS
had been a common justification to give subsidies to fossil
fuels in Finland, as the regulator could say that due to
the ETS, the emissions would not rise, even if taxes
were cut (Paukku 2021b). It was stated that this tax
subsidy would not significantly affect carbon emissions,
but it would increase the security of energy supply and
the use of nationally produced fuels.51 However, this
estimation proved to be extremely wrong, as the current
usage of peat covers 10% of Finnish carbon emissions
(Soimakallio et al. 2021). The political importance of
peat was notable, as this was the first energy tax change
since 1989, when energy tax revenue actually decreased.

As the EU ETS came into force in 2005, a new energy
tax reform was needed due to the EU ETS succeeding
in its goal: putting a price on carbon emissions.52 In the
Nordic electricity market, the price was mostly defined
by Finnish and Danish coal power plants, which became
significantly more expensive due to the ETS. This led
to windfall profits for hydro and nuclear power. In this
reform, electricity taxes were cut to half in order to
maintain industry competitiveness.53 In the year 2006,
agriculture received a new energy tax subsidy just to
subsidize agriculture.54

The next tax raise was done in 2007. Energy taxes
were raised by almost 10%. The raise was focused on
energy products outside the EU ETS. Biofuels got an
energy tax exemption in this raise.55 This was the first
tax change where it was stated that slowing down climate
change was an extremely important policy goal. In the
year 2009, the energy tax subsidy for agriculture was
increased again to subsidize agriculture due to its low
profitability.56

The next major reforms were carried out in the year
2010. This reform was based on national and EU climate
goals.57 In this reform, fuel taxation was changed to be

50 HE 37/2005 vp, p. 2-4.
51 HE 37/2005 vp, p. 4.
52 HE 120/2006 vp, p. 1-4.
53 HE 120/2006 vp, p. 5-6.
54 HE 56/2006 vp Hallituksen esitys eduskunnalle laiksi maat-
aloudessa käytettyjen eräiden energiatuotteiden valmisteveron
palautuksesta ja laiksi nestemäisten polttoaineiden valmis-
teverosta annetun lain 10 a §:n muuttamisesta, p. 7-8. [Gov-
ernment bill] (Fin.).
55 HE 61/2007 vp, p. 15-16.
56 HE 185/2008 vp, p. 3.
57 HE 152/2010 vp, p. 4.
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even more carbon-based, as almost all other taxes were
abolished in order to make fuel taxation based almost
completely on carbon and energy content.58 In addition
to this, the carbon component of the total tax was in-
creased in order to promote using less carbon-intensive
fuels. It was also stated that different renewable energy
subsidies were required in order to promote renewable en-
ergy production.59 It was argued that energy taxes were
suitable tools for achieving several environmental policy
goals: reducing greenhouse gas emissions, increasing re-
newable energy production outside ETS, and increasing
energy efficiency.60 After this tax reform, the carbon
taxes for traffic fuels were raised from 20 €/t to 50 €/t,
although other taxes were abolished, and the tax level
remained almost the same for some fuels.61 In heating
fuels, the carbon taxes were raised from 20 €/t to 30
€/t.62 After this, tax levels for different fuels differed,
which is an important political decision not based on
economic recommendations.

At the same time, biogas and wind power received
more subsidies.63 Agriculture was left outside of these
tax increases, and agriculture even received more tax
subsidies to compensate for rising energy prices.64 Peat
was also left completely outside carbon taxation in this
reform, although its taxes were increased by other means.
In this reform, the EU ETS increased carbon pricing in
combined heat and electricity production, which received
new tax subsidies and a 50% decrease in carbon taxes
in order to keep it competitive, which made coal more
competitive.65 One key policy point here was that the
environmental impact of carbon taxes was not assessed
in numbers, as it was stated that carbon usage depends
too much on the market prices of fossil fuels.66 This is
one major policy implication that carbon taxes are not
treated as Pigouvian taxes but more like consumption
taxes that are used to raise the commodity price in order
to cut down usage.

In addition to this, feed-in-tariffs for renewable en-
ergy production were established due to RES- directive67

58 HE 147/2010 vp, p. 1.
59 HE 152/2010 vp, p. 7.
60 HE 147/2010 vp, p. 22.
61 HE 147/2010 vp, p. 24.
62 HE 147/2010 vp, p. 29.
63 HE 152/2010 vp, p. 6-7.
64 HE 147/2010 vp, p. 33-34, 43.
65 HE 147/2010 vp, p. 29-30.
66 HE 147/2010 vp, p. 42.
67 Directive of the European Parliament and of the Council of
11 December 2018 on the promotion of the use of energy from re-

and national climate goals.68 Additionally, small-scale
energy production received tax advantages.69 One goal
of this reform was to promote wind power so that it
would have a capacity of 2000 MW in the year 2020.70

This was the first reform with clearly and numerically
stated environmental goals, but these goals were related
to increasing renewable energy production, not cutting
down carbon emissions.71 The trend in the 2010s was
that decrease in the carbon intensity of GDP offset the
economic growth, which meant that raises in energy
taxes or increases in renewable energy production would
actually lower emissions. (Parry and Wingender 2021, p.
8) It was stated that carbon emissions would be lowered
as renewable energy production would be increased.72

This was a common view for energy policy at this time
(Sokka et al. 2016). The EU had partially abolished the
polluter pays principle a few years earlier and adopted a
subsidy policy for renewable energy promotion (Paukku
2020a). The polluter pays principle was heavily present
in EU ETS. At this time, the subsidy system was not
very expensive, as it was tied to the price of electricity,
which was high at the time.73 However, as electricity
prices came significantly down a few years later, the
subsidy system had to be shutdown.74

3.1.3 The modern era in energy taxation - post-2011

In 2011 these carbon taxes were increased again in order
to cover fiscal deficits and increase biofuel.75 In addition
to this, tax subsidies for energy-intensive industries were
increased.76 This tax increase was done in three ways:
1) a 5% total tax increase done by increasing the car-
bon component of the tax, 2) removing agricultural tax

newable sources (Text with EEA relevance.) PE/48/2018/REV/1
OJ L 328, 21.12.2018, p. 82–209.
68 HE 152/2010 vp, p. 1.
69 HE 147/2010 vp, p. 32.
70 HE 152/2010 vp, p. 4.
71 HE 152/2010 vp, p. 19-20.
72 HE 152/2010 vp, p. 30-31.
73 HE 152/2010 vp, p. 7.
74 HE 15/2015 vp Hallituksen esitys eduskunnalle laiksi uusiu-
tuvilla energialähteillä tuotetun sähkön tuotantotuesta annetun
lain muuttamisesta, p. 2-3. [Government bill] (Fin.).
75 HE 53/2011 vp Hallituksen esitys eduskunnalle energiavero-
tusta koskevan lainsäädännön muuttamiseksi, p. 5-7. [Govern-
ment bill] (Fin.).
76 HE 129/2011 vp Hallituksen esitys eduskunnalle laiksi sähkön
ja eräiden polttoaineiden valmisteverosta annetun lain 8 a §:n
muuttamisesta, p. 1. [Government bill] (Fin.).
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refund from the carbon component of the fuel and 3)
moderately increasing taxation of peat. One interesting
point was that in the year 2010, the energy taxes were
increased in order to compensate for removing the KELA
payment paid by employers, and now the tax subsidies
were increased in order to compensate for the increase
in energy taxation, which effectively meant that the re-
moval of this payment was transferred from companies
to private persons.77

In 2013, there was another small energy tax increase.
The carbon tax component for some heating fuels was
increased, and the energy tax component was reduced
so that the tax level remained the same, and the carbon
price was raised from 30 €/t to 35 €/t.78 The change
was stated to slightly increase the competitiveness of
renewable energy, as peat was not included in a tax
increase, and the majority of fuels included in this reform
were mostly consumed in the ETS sector.79

In 2013, the government planned to implement a new
power installation tax. This tax would have been used for
renewable energy and nuclear power installations as they
got windfall profits from electricity prices increased by
the EU ETS, as the prices for electricity were based on
the most expensive energy production method.80 How-
ever, this tax was not ever used due to difficulties with
the EU state aid regulation (Linnakangas and Juanto
2016, p. 162).

In 2014, there was another small tax increase, taxa-
tion of carbon component in traffic fuels was increased
from 50 €/t to 58 €/t. Electricity tax for consumers
was also increased. This was the first reform where it
was noticed that an increase in energy taxation hits the
lower income brackets heavier. In the same year, new tax
subsidies were also given for data centres. This was the
first time when the legislator noted that the connection
between energy usage and carbon emissions might be
broken. This change in paradigm could later challenge
the role of electricity taxation as an environmental tax.

Tax levels were increased again in 2015 the tax levels
were increased. This increase was done in order to cover

77 HE 129/2011 vp, p. 2-4.
78 HE 91/2012 vp Hallituksen esitys eduskunnalle laeiksi
nestemäisten polttoaineiden valmisteverosta annetun lain liitteen
sekä sähkön ja eräiden polttoaineiden valmisteverosta annetun
lain muuttamisesta, p. 1. [Government bill] (Fin.).
79 HE 91/2012 vp, p. 3.
80 HE 140/2013 vp Hallituksen esitys eduskunnalle
voimalaitosverolaiksi sekä laeiksi elinkeinotulon verottamisesta
annetun lain 16 §:n muuttamisesta ja verotilistä annetun lain 1
§:n muuttamisesta, p. 4. [Government bill] (Fin.).

the fiscal deficits of the state. In this reform, the energy
component of traffic fuels was increased instead of the car-
bon component in order to “keep the tax base broader”,
but it was still argued that there are positive environ-
mental impacts due to an increase in saving energy. In
heating fuels, the carbon component was increased from
35 €/t to 44 €/t, but in first-generation biofuels, the
carbon tax was still half of the other fuels with the same
carbon intensity, and for the second- generation biofuels,
it was still absent due to carbon being released anyways
in case of materials for these biofuels. In addition to
those, the tax on peat was decreased again in order to
promote its and wood’s competitiveness against coal in
combined heat and electricity generation.81 This tax cut
was even increased later in the same year to promote
the competitiveness of peat even more.82 Before the
year had ended, one more tax cut was decided in order
to promote burning peat and renewable biomass.83 In
these tax cuts, the tax was cut from 5,9 €/MWh to 1,9
€/MWh. In 2015 there were other changes. The first of
them was increasing the power limit of taxable electric-
ity generation from 50 kVA to 100 kVA for small-scale
electricity production.84 The other change was removing
tax subsidies that were given to LPG and taxing it as
other fossil fuels.85

In 2016 energy taxes were raised again. This time
carbon tax for heating fuels rose from 44 €/t to 54 €/t.
Other goals were to increase the competitiveness of peat
and renewable fuels.86 The energy taxes were raised
again in 2017, this time for both traffic fuels and heating
fuels, this time by increasing the carbon tax from 58 €/t
to 62 €/t and the energy tax by 2%. Heating fuel taxes
were increased from 54 €/t to 58 €/t, and energy tax
by 7,5%. In this reform, energy taxes were again seen as

81 HE 178/2013 vp, p. 11-13, 19.
82 HE234/2014 vp Hallituksen esitys eduskunnalle energiavero-
tusta koskevan lainsäädännön muuttamiseksi annetun hallituksen
esityksen (HE 128/2014 vp) täydentämisestä. [Government bill]
(Fin.).
83 HE 359/2014 vp Hallituksen esitys eduskunnalle laiksi sähkön
ja eräiden polttoaineiden valmisteverosta annetun lain liitteen
muuttamisesta. [Government bill] (Fin.).
84 HE 349/2014 vp Hallituksen esitys eduskunnalle laiksi sähkön
ja eräiden polttoaineiden valmisteverosta annetun lain muut-
tamisesta, p. 7-8. [Government bill] (Fin.).
85 HE 350/2014 vp Hallituksen esitys eduskunnalle laiksi
nestemäisten polttoaineiden valmisteverosta annetun lain muut-
tamisesta. [Government bill] (Fin.).
86 HE 34/2015 vp Hallituksen esitys eduskunnalle energiavero-
tusta koskevan lainsäädännön muuttamiseksi, p. 6-7. [Govern-
ment bill] (Fin.).
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consumption taxes, as it was stated that tax increases
would be reassessed if the market price of oil rose too
high.87 In 2018, the taxes for heating fuels were raised,
the carbon tax was raised from 58 €/t to 62 €/t, which
was now the same as in traffic fuels, and energy taxes
were raised by 4,5%.88 This reform was again stated to
increase the competitive position of peat and renewable
energy production.89 In 2018 there was a small change
in the calculation basis of emissions with no tax effect.90

Fuel taxes were raised again in 2020 by increasing
energy tax by 3% and carbon tax from 62 €/t to 77
€/t. Now it was estimated that due to the bio-obligation
in traffic fuels, tax increases would not increase the
competitiveness of renewable fuels but only reduce fuel
consumption.91 In 2021 tax subsidies for paraffin diesel
were removed, as they were no longer required to achieve
environmental goals in particle emissions.92 Tax levels
were much lower than required to meet 2030 climate
goals, which might even need to be 125€/t by 2030
(Parry and Wingender 2021, p. 4).

In 2021 there was a major reform in energy taxation.
There were three major changes: 1) increasing energy
taxes, 2) decreasing electricity tax to EU minimum and 3)
removing subsidies for energy- intensive industries. The
goal of this reform was to increase carbon pricing and
meet climate goals. However, it was also mentioned that
one goal of these changes was to increase tax revenue.
It is known that carbon pricing is currently the most
effective strategy for achieving climate goals in the EU
and Finland (Parry and Wingender 2021, p. 4).

One major change was that it was finally, after 25
years of tax subsidies, taxation was increased in order to

87 HE 136/2016 vp Hallituksen esitys eduskunnalle laeiksi
nestemäisten polttoaineiden valmisteverosta sekä sähkön ja eräi-
den polttoaineiden valmisteverosta annettujen lakien liitteiden
muuttamisesta, p. 7-10. [Government bill] (Fin.).
88 HE 138/2017 vp Hallituksen esitys eduskunnalle laeiksi
nestemäisten polttoaineiden valmisteverosta sekä sähkön ja eräi-
den polttoaineiden valmisteverosta annettujen lakien liitteiden
muuttamisesta. p. 6. [Government bill] (Fin.).
89 HE 138/2017 vp, p. 9.
90 HE 191/2018 vp Hallituksen esitys eduskunnalle energiavero-
tusta koskevan lainsäädännön muuttamiseksi, p. 15-16. [Govern-
ment bill] (Fin.).
91 HE 66/2019 vp Hallituksen esitys eduskunnalle laeiksi
nestemäisten polttoaineiden valmisteverosta annetun lain liitteen
ja valmisteverotuslain 5 §:n muuttamisesta, p. 10. [Government
bill] (Fin.).
92 HE 144/2020 vp Hallituksen esitys eduskunnalle laiksi
nestemäisten polttoaineiden valmisteverosta annetun lain liitteen
muuttamisesta. [Government bill] (Fin.).

cut down the usage of peat.93 However, peat still retained
a major tax advantage. This reform aimed to achieve cli-
mate goals, and the most effective reform was estimated
to be removing subsidies for energy-intensive industries.
This reform was stated to increase the electrification of
the industries and, due to that, reduce the usage of fossil
fuels. This reform was later adjusted by creating a tax
floor to peat taxation in order to prevent its price from
dropping too low if the EU ETS price dropped under
21,20 €/t. However, as the EU ETS and the tax increase
would hit the peat industry hard, another tax subsidy
was given to peat by making the usage of peat tax-free in
small installations under 10 000 MWh during the years
2022– 2026 and usage in under 8000 MWh installations
tax-free in years 2027–2029. The goal of this reform was
to split the usage of peat before 2030.94

3.2 Some remarks on trends in carbon
taxation

3.2.1 Taxation of traffic fuels

In Finland, energy taxation has, in recent years, focused
on sectors outside the EU ETS, especially the traffic sec-
tor has been a focal point of taxation (Niskakangas 2011,
p. 50). Taxing traffic fuels has a limited environmental
impact as their demand is quite inelastic, and it has been
stated that taxation is not an effective way to decrease
carbon emissions in traffic (Paukku 2020c). It has also
been recognized in policymaking that taxing traffic fuels
is not likely to significantly reduce their usage due to a
lack of feasible alternatives.95 This is also controversial
to the idea that emissions should be reduced where they
can be reduced in the most cost-effective way (Paukku
2021b). In the Finnish tax policy, this is stated to be
due to that emission reduction costs in traffic are higher
than in other sectors, and because of this, carbon taxes
should be higher.96 It could also be argued that taxing
traffic is important for national budgets and exceeding
the costs that traffic causes (Niskakangas 2011, p. 125).

93 HE 167/2020 vp Hallituksen esitys eduskunnalle laeiksi ener-
giaverotusta koskevan lainsäädännön muuttamisesta, p. 1, 3, 8.
[Government bill] (Fin.).
94 HE 144/2021 vp Hallituksen esitys eduskunnalle laeiksi
sähkön ja eräiden polttoaineiden valmisteverosta annetun lain
sekä oma-aloitteisten verojen verotusmenettelystä annetun lain
11 §:n muuttamisesta, p. 8. [Government bill] (Fin.).
95 HE 66/2019 vp, p. 12.
96 HE 147/2010 vp, p. 24.
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During this century, traffic taxation has focused even
more on fuel taxes than taxes related to owning and using
a car.97 This had been stated to be an ineffective way
to change fuel usage as it is often more effective to tax
buying or owning a car based on the carbon intensity of
car usage than taxing the usage of fuel (Paukku 2020c).
However, from an administrative viewpoint, taxing fuel
usage is a quite cost-effective way to reduce emissions
from traffic, and it does not hit the lower-income brackets
harder (Palanne and Sahari 2018, p. 3-5).

It is also known that as fuel taxes are consumption
taxes, their revenue is relatively easy to adjust based
on the fiscal needs of the state, and due to this, it has
often been quickly adjusted based on the fiscal situation
(Juanto et al. 2018, p. 3-5). The energy taxes were in-
creased several times based on fiscal reasons, to cover
deficits or to cut other taxes.98 Energy taxes were some-
times used directly to cover tax cuts from other sectors
as a rise in energy taxes.99 It was also stated that fuel
taxes had an environmental component, meaning carbon
tax, and a fiscal component, meaning energy tax.100

3.2.2 Taxation of heating fuels

One interesting point in the Finnish carbon taxation
has been the taxation of fuels used in district heating.
One significant factor in the Finnish energy policy is
the great need for heating due to the cold climate (Teir
1999, p. 303). There has been a long-term policy goal
to subsidize this to keep it competitive when compared
to local heating solutions.101 These subsidies grew over
time via changes in tax systems.102 One reasoning for
this was that district heating is more environmentally
friendly as it combines electricity and heat production
and thus reduces the loss of energy.103 Later, when the
EU ETS increased carbon pricing, the carbon taxes for
combined heat and electricity production were cut by
50% to keep these sources of energy competitive.104 This
tax advantage was later assessed in 2016, but the tax
subsidies were kept in order to promote district heating

97 HE 61/2007 vp, p. 15.
98 HE 61/2007 vp, p. 2-3; HE 225/1996 vp, p. 9.
99 HE 61/2007 vp, p. 29.
100 HE 61/2007 vp, p. 2.
101 HE 225/1996 vp, p. 14.
102 HE 55/1998 vp, p. 2-3.
103 HE 37/2005 vp, p. 4.
104 HE 147/2010 vp, p. 30.

due to its assessed positive environmental impacts.105 In
2019, the taxation of these fuels was changed in order to
promote carbon steering. In this change, all energy taxes
were removed, but the previously halved carbon tax was
now carried out fully.106 In 2021, another tax subsidy
was removed from district heating, as the previously
used calculation rule for fuel usage, which gave district
heating tax advantages, was removed.107

3.2.3 Taxation of peat

Another interesting point has been the tax advantages
given to peat. Currently, peat usage is responsible for
10% of Finnish carbon emissions, and it is as harmful as
using coal (Soimakallio et al. 2021, p. 3). Just 15 years
ago, the tax advantages were reasoned with a claim
that using peat would not significantly affect carbon
emissions.108 Trade and regional policy goals had led to
promoting using peat due to lower tax levels.109 Another
goal has been to prevent burning wood in order to secure
material supply for the paper and wood industries.110 In
addition to this, all subsidies for several wood product
side streams were removed.111 The same reasoning was
used in the 2010s when pressure for increasing carbon
taxation for peat increased.112

The competitiveness of peat-generated heat and elec-
tricity has been improved in several reforms.113 During
the 90s, the tax level of peat was only 1/6𝑡ℎ of the tax
that other fuels with similar carbon intensity had.114 At
the beginning of the century, the tax level was raised to
¼𝑡ℎ of the fuels with the same carbon intensity.115 Only
in the 2010s was it recognized and stated that peat is as
harmful to the climate as fossil fuels, and it should be
taxed similarly to fossil fuels.116

Later the tax advantages given to peat were stated
to be due to it being a domestic fuel and mainly used

105 HE 136/2016 vp, p. 9.
106 HE 191/2018 vp, p. 17-19.
107 HE 167/2020 vp, p. 5.
108 HE 37/2005 vp, p. 4.
109 HE 89/1993 vp, p. 2-3.
110 HE 37/2005 vp, p. 2-3.
111 HE 120/2006 vp, p. 1.
112 HE 53/2011 vp, p. 4-5.
113 HE 225/1996 vp, p. 14.
114 HE 130/2002 vp, p. 1-2.
115 HE 130/2002 vp, p. 3.
116 HE 53/2011 vp, p. 4-5.
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Table 1: Fuel taxes and their revenue in Finland

Fuel Estimated rev-
enue, M€

% of all bud-
get
revenue

Carbon tax % of total
tax

Estimated car-
bon tax rev-
enue

% of all budget
revenue, carbon tax

Petrol 1298 2,2% 23% 300 0,5%
Diesel 1462 2,5% 42% 607 1,0%
EU ETS 450 0,8% 100% 450 0,8%

for CHP.117 Later advantages given to peat were rea-
soned with it being a nationally produced fuel, which
increased the security of the energy supply.118 This rea-
soning was reused in the 2010s.119 The EU energy tax
directive did not require taxing the usage of peat for
heat production.120 Subsidies for peat were increased
even higher in the year 2006 when all energy taxes for
peat were abolished in order to protect it from the EU
ETS putting a price on carbon.121 Finland has an earlier
history of focusing energy taxes on fuels and sectors that
were not facing international competition, but peat was
the exception in this protectionist policy (Vehmas et al.
1999).

Later on, in 2010, giving tax advantages for peat
were reasoned by encouraging investments for district
heating that could burn biomass, which could later make
an easy transition to renewable energy usage.122 In 2011
taxes for peat were increased in order to promote burning
wood and decrease carbon emissions. It was stated that
peat needed some tax advantages due to its significance
to regional economies.123 In 2014 the energy tax for
peat was cut down as its usage decreased while using
coal increased. It was even stated that burning more
peat would reduce carbon emissions as more renewable
biomass would be burned with it instead of burning
coal.124 These tax advantages were increased even more
in the same year in order to promote the. 125 Later on,
the carbon taxes for other heating fuels were increased

117 HE 131/2001 vp, p. 2-4.
118 HE 37/2005 vp, p. 4.
119 HE 53/2011 vp, p. 4-5.
120 HE 61/2007 vp, p. 11.
121 HE 37/2005 vp, p. 1-3.
122 HE 147/2010 vp, p. 41-42.
123 HE 53/2011 vp, p. 7.
124 HE 128/2014 vp Hallituksen esitys eduskunnalle energiavero-
tusta koskevan lainsäädännön muuttamiseksi, p. 12-13, 19. [Gov-
ernment bill] (Fin.).
125 HE234/2014 vp.

in order to promote the competitiveness of peat and
renewable fuels.126

In 2017, the same reasoning to decrease the usage
of coal was used again in order to not increase the taxa-
tion of peat.127 In 2019, these taxes were increased as
tax increases on other fuels made it possible to raise
taxes and keep peat competitive.128 In 2019, one goal of
the government program was to cut the use of peat in
energy production down by 50% before 2030.129 It was
speculated whether these additional policies to reduce
the usage of peat and coal were necessary due to the
effectiveness of the EU ETS (Paukku 2021b). In 2021,
the energy tax on peat was raised in order to reduce
the usage of peat, and future tax increases were condi-
tional on whether the burning of wood would increase,
as the supply for paper and wood industries needed to
be ensured.130

3.2.4 Subsidy system

Finland had suffered from decreased energy production
due to increased carbon taxation.131 This has later been
taken into account, and there have been several produc-
tion subsidy systems for renewable energy, which has led
to increased renewable energy production in the 2010s
(Paukku 2021a). The first major energy subsidies were
granted in 1997 for small-scale energy production, mean-
ing bioenergy and the first wind power installations in
Finland for all 20 of them.132 The subsidies were sig-

126 HE 34/2015 vp, p. 6-7.
127 HE 136/2016 vp, p. 9.
128 HE 191/2018 vp, p. 17.
129 Programme of Prime Minister Sanna Marin’s Government
10 December 2019. Inclusive and competent Finland: a socially,
economically and ecologically sustainable society. Publications
of the Finnish Government, 37.
130 HE 167/2020 vp, p. 3.
131 HE 225/1996 vp, p. 8.
132 HE 225/1996 vp, p. 10-11.
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nificantly increased in the year 2003.133 However, this
system has started to turn from production subsidies to
investment subsidies for new energy technologies.134 Op-
erating subsidies have been necessary to promote several
energy technologies in Finland, especially wind power
(Paukku and Similä 2020). In the 2010s, the feed-in-tariff
system was established in order to increase renewable
energy production and meet 20-20-20-goals.135

The EU ETS led to several tax subsidies in Finland
as major cost rises for the industry were to be avoided.
The first subsidy was tax exemptions given to peat.136

The second was significantly cutting down electricity
taxes when electricity costs were rising in the Nordic
energy markets due to the EU ETS.137 In 2011, tax ad-
vantages for energy-intensive industries were significantly
increased due to the EU ETS making electricity more
expensive.138 In 2012, it was clearly stated that states
should avoid overlapping actions with the EU ETS.139

In the next year, energy taxation was focused more on
the ETS sector than other sectors.140 The EU ETS has
been fiscally quite effective in Finland as it is estimated
to provide a revenue of 450 M€ in the year 2022, which
is 0,8% of all budgetary income in Finland.141 On the
other hand, fuel taxes are still significantly higher142, as
shown in Table 1 above.

It has to be noted that a portion of the carbon tax
is actually lower as biofuels without carbon taxes are
counted into the total estimated revenue, thus making
the carbon tax revenue actually lower. However, as the
portion of these biofuels is still relatively low, some
estimated carbon tax revenue can be made.

4 Conclusions
There first research question in this study was: How
has Finland solved the economic and policy obstacles in

133 HE 130/2002 vp, p. 6.
134 Programme of Prime Minister Sanna Marin’s Government
10 December 2019.
135 HE 152/2010 vp, p. 1.
136 HE 37/2005 vp, p. 3-4.
137 HE 120/2006 vp, p. 5-6.
138 HE 129/2011 vp, p. 3-4.
139 HE 91/2012 vp, p. 4.
140 HE 110/2013 vp, p. 13.
141 National budget of Finland 2022, chapter 12.32.99.
142 National budget of Finland 2022, chapter 11.08.07; Laki
nestemäisten polttoaineiden valmisteverosta (1472/1994). [The
Law on Excise Duty on Liquid Fuel] [Law] (Fin.).

carbon pricing??" The second research question was: "
How have fiscal and environmental motivations affected
Finnish carbon pricing legislation?" These research ques-
tions are best answered individually. The traditional
Pigouvian approach to environmental taxes has been
that the polluter should pay the cost of pollution in or-
der to reduce pollution. This approach is the foundation
of several environmental policies, but there are several
obstacles in order to creating effective carbon taxation.

If it is not possible to put a price on carbon, it
can be asked whether it is possible to follow another
traditional environmental policy principle: the polluter
pays. In the EU, the principle lost its key role in the
environment at the beginning of the 21st century as
several other environmental policy principles were also
used, and renewable energy subsidies increased their
significance. Finland was one of the first countries to
test environmental taxes, which indeed led to revealing
several possible

problems in environmental tax policies (Sairinen
2012). In Finland, at the beginning of the ’90s, there was
an attempt to implement the polluter pays principle as
carbon taxation. However, international competitiveness
issues, lack of electricity production, and compatibility
issues with the EU state aid law led to partially abolish-
ing this policy. After this, carbon pricing was watered
down with several exceptions and tax subsidies for en-
ergy products that had important policy aspects behind
them. Especially energy-intensive industries, peat and
agriculture, received different tax subsidies for various
policy reasons.

After this, electricity taxation did not include any
carbon taxes but only taxes based on electricity con-
sumption. There were some attempts to reason this with
positive effects of energy saving, but in the 2010s, those
attempts seemed much weaker as renewable energy pro-
duction was subsidized rapidly and electrification was
seen as a way to solve the climate crisis, and electricity
taxation for the industry was cut to a minimum. This is
not due to the successful Finnish environmental policy
but the success of the EU ETS, which Finland has tried
to prevent pricing carbon effectively. When the EU ETS
was implemented, Finland adopted many tax subsidies in
order to prevent energy prices from rising for industries.
When the ETS price finally rose in the late 2010s, the
usage of peat was protected with new tax subsidies in
order to ensure an easier transition for peat producers.

In the 2010s, there was a change in paradigm, as the
increase in energy usage was not eventually seen to lead
to an increase in GHG emissions as energy production
was becoming greener. From that on, the goal of carbon
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Table 2: Energy tax reforms in Finland

Year Government bill Goal Significant changes Effect on total tax revenue Estimated environmental effect
1989 HE 122/1989 vp Environmental goals, slowing down emission

growth.
Introducing fuel tax. Significant tax revenue increase. Reducing fuel usage growth by 1%.

1994 HE 89/1993 vp Environmental goals, slowing down emission
growth.

Introducing fuel tax based on the carbon con-
tent of the fuel.

A small increase in tax revenue. Small environmental impact on the short term,
possible long-term investment impact.

1995 HE 237/1994 vp Adjusting the Finnish tax system to EU mem-
bership.

Continuing national taxes on some energy prod-
ucts.

Significant increase in energy taxes, compen-
sating abolishment of some taxes.

Not estimated.

1996 HE 65/1995 vp Increasing tax revenue. Increasing the gasoline tax. Significant revenue increase. Not estimated.
1997 HE 225/1996 vp Decreasing the energy costs of industry and

increasing competitiveness.
Abolishing carbon taxes for electricity produc-
tion, introducing electricity tax.

Significant increase in tax revenue. Increase in carbon emissions. The increase was
not estimated to be significant.

1998 HE 194/1997 vp Subsidy renewable energy and energy with lower
carbon intensity.

Tax subsidy for renewable energy production. Significant increase in tax revenue despite new
tax subsidies.

Increased competitiveness of renewable energy
production and natural gas. Possible long-term
reduction in carbon emissions.

1998 HE 84/1997 vp Increasing the competitiveness of the fishing
industry.

Abolishing fuel taxes for fishing boats. Small loss of tax revenue. Only small negative environmental impact.

1998 HE 206/1998 vp Increasing the competitiveness of greenhouse
farming.

New tax subsidy for greenhouse farming. Small loss of tax revenue. Not estimated.

1999 HE 55/1998 vp Increasing energy taxes in order to finance cut-
ting down revenue taxes.

Increase in all tax levels. New tax subsidies
for district heating and wind power. New tax
subsidies for the energy-intensive industry.

Significant increase in tax revenue. Possible long-term reduction in carbon emissions
due to their increased competitiveness.

2003 HE 130/2002 vp Increase energy tax subsidies to cover deficits. Increased renewable energy tax subsidies. Sig-
nificant tax level increases.

Significant increase in tax revenue. Possible reduction in energy demand growth and
carbon emission growth. Increase in renewable
energy production.

2005 HE 37/2005 vp Keep peat competitive despite EU ETS. Removing all taxes from peat. Small loss of tax revenue. A small increase in carbon emissions. (Disputed
at the time, peat emissions are extremely signif-
icant in the 2020s).

2006 HE 56/2006 vp Subsidizing agriculture. New energy tax subsidy for agriculture. Small loss of tax revenue. Small negative environmental impact.
2006 HE 120/2006 vp Increasing industry competitiveness despite the

EU ETS.
Decreasing industry energy taxes, removing tax
subsidies from competitive renewable energy
sources.

Medium-sized loss of tax revenue. No significant environmental impact as the EU
ETS had just increased electricity prices. Smaller
decrease of carbon emissions than in the base
scenario.

2007 HE 61/2007 vp To raise tax levels. Increasing tax levels. Significant increase in tax revenue. Small positive environmental impact as emis-
sions would grow slower.

2009 HE 185/2008 vp Subsidize agriculture. Increase in tax subsidies. Small loss of tax revenue. The small negative environmental impact that
was compensated in other sectors.

2010 HE 147/2010 vp Increasing energy taxation to be more carbon-
based.

Abolishing base tax and taxing only energy and
carbon contents.

Significant increase in tax revenue. Significant greenhouse gas emission reduction
in traffic and heating. No change in agriculture.

2010 HE 152/2010 vp Promoting renewable energy production. Starting new feed-in tariffs for renewable energy
production.

Moderate costs to the state. Possibility to achieve 20-20- 20 goals.

2011 HE 53/2011 vp Increasing taxes, decreasing carbon emissions,
and increasing the use of sustainable biofuels.

Taxes were increased, and tax subsidies from
carbon components of tax were abolished. New
tax subsidy for sustainable biofuels.

A moderate increase in tax revenue. Decrease in carbon emissions.

2011 HE 129/2011 vp Increasing the competitiveness of energy-
intensive industries.

Increasing tax subsidies by making more indus-
tries eligible for aid.

Moderate costs to the state. No estimated increase in carbon emissions as
most of the subsidy receivers were already within
EU ETS.

2012 HE 26/2012 vp Making biofuel tax subsidies compatible with
the EU state aid regulation

Taking account life-cycle emissions in carbon
taxation.

No effect. No effect.

2013 HE 91/2012 vp Increasing the significance of carbon compo-
nents in energy taxation.

Increasing carbon tax component and decreas-
ing energy tax component.

Small loss of tax revenue due to tax subsidies. Making carbon more costly and thus decreasing
its usage in other than ETS sectors.

2014 HE 110/2013 vp Increasing tax revenue. Increasing taxes on traffic fuels and electricity. A moderate increase in tax revenue. Increasing competitiveness of biofuels and de-
crease in energy usage.

2013 HE 178/2013 vp Increasing data centre competitiveness. Making more industries eligible for electricity
tax subsidies.

Small loss of tax revenue. Increasing energy usage and a possible increase
in carbon emissions if renewable energy capacity
growth would not enough.

2015 HE 128/2014 vp Increasing tax revenue, increasing peat and
biomass usage in heating. Subsidize agricul-
ture.

Increasing carbon taxes. Decreasing peat en-
ergy taxation. Removing mining industries from
energy tax subsidies.

A small increase in tax revenue. Increasing competitiveness of renewable energies
and especially energy usage. Possible decrease
in energy usage.

2015 HE234/2014 vp Increasing peat competitiveness. Increasing tax subsidy given to peat. Small loss of tax revenue. Estimated carbon emission reduction (disputed).
2015 HE 349/2014 vp Promoting small-scale electricity production. Leaving bigger installations outside the electric-

ity taxation. Making the administrative process
easier.

Very small loss of tax revenue. Possibly bigger
losses in the future as small-scale production
become more common.

A small increase in small- scale renewable energy
production.

2015 HE 350/2014 vp Removing tax subsidies from fossil fuels. Removing tax advantages given to LPG. A small increase in tax revenue. No major environmental impact due to lack of
alternatives.

2016 HE 359/2014 vp Increasing peat competitiveness. (even more) Increase tax subsidy given to peat. Small loss of tax revenue. Estimated carbon emission reduction (disputed).
2016 HE 34/2015 vp Increasing tax revenue. Subsidize the mining

industry.
Increasing carbon component of heating fuels.
Giving mining industries eligibility for lower elec-
tricity taxes and electricity tax subsidies.

A moderate increase in tax revenue. Increase in the competitiveness of biofuels. In-
creased carbon steering.

2017 HE 136/2016 vp Covering deficits and financing tax cuts. Increase in carbon and energy taxation. A large increase in tax revenue. Decrease in carbon emissions. Increase in the
competitiveness of renewable energy.

2018 HE 138/2017 vp Increasing tax revenue. Increase in carbon and energy taxation. A moderate increase in tax revenue. Decrease in energy usage and carbon emissions.
Increase in the competitiveness of renewable
energy.

2019 HE 191/2018 vp Making the whole system more compatible with
EU state aid legislation. Increasing carbon steer-
ing in heating. Subsidizing agriculture. Increas-
ing electricity storages.

Taking life-cycle emissions in carbon taxation
into account. Taxing only the carbon contents
of combined heating and electricity.

A small increase in tax revenue. Minor carbon emission reductions in district
heating.

2020 HE 66/2019 vp Increasing tax revenue. Increase in carbon and taxation on traffic fuels. Major increase in tax revenue. About 1,2 to 1,4% reduction in fuel usage from
base scenario, meaning 0,7% decrease. Possibly
promote electric cars.

2021 HE 144/2020 vp Removing some environmental subsidies not
related to GHG emissions

Removing tax subsidies from paraffin diesel. Major increase in tax revenue. About 0,2 to 0,9 reduction to fuel usage from
base scenario, meaning 0,1 to 0,3 reduction in
fuel usage.

2021 HE 167/2020 vp Increasing competitiveness, increasing tax rev-
enue and decreasing GHG emissions.

Removing tax subsidies from energy-intensive
industries, decreasing industry electricity tax to
EU minimum and increasing energy taxes on
certain heating fuels.

A moderate increase in tax revenue. Increase electrification in industry. Increase the
competitiveness of renewable energy products.
Decrease usage of fossil fuels.

2021 HE 144/2021 vp Creating a price floor mechanism for peat due
to taxation. Subsidizing peat usage in order to
make the transition easier.

Price adjustments by taxation for peat if EU
ETS price would be too low. Making usage of
peat in small installations tax-free.

Small loss of tax revenue if ETS price would
not lower.

A small increase in carbon emissions in the fu-
ture compared to the base scenario. A small
decrease in carbon emissions in the scenario
where the EU ETS price drops.



16 E. Paukku

tax increases has not been reducing GHG emissions or
energy consumption but promoting renewable energy
competitiveness. In addition to pricing carbon, Finland
approached the climate crisis by promoting renewable
energy usage with different subsidies. These subsidies
included grants and tax subsidies. The goal of these
subsidies had been to increase renewable energy genera-
tion and left carbon pricing for the EU ETS. In sectors
outside carbon taxation, the carbon pricing between
1997 and the mid-2010s was mostly in the form of in-
creased taxation in order to fulfil the financial needs of
the state. In recent years, carbon taxation, other than in
the ETS sector, has been increased in order to decrease
carbon emissions and achieve climate goals. This was
not a directly mentioned policy goal for nearly 15 years.
Although climate goals were mentioned often in recent
reforms, carbon taxes were not raised without also in-
creasing energy taxes, as increasing tax revenue was also
an important factor.

Another factor was that environmental taxes are
also treated as consumption taxes in the Finnish energy
policy, and other price factors and the total price of
commodities were taken into account when planning tax
increases. Market prices for commodities were taken into
account when planning tax increases so that the prices
would not go too high. Increasing these environmental
taxes on fuels

used by consumers was not heavily based on increas-
ing renewable energy production like in industry fuels, as
there were no viable substitutes, for example, for traffic
fuels at the time. Therefore the environmental impact
was mostly based on a decrease in consumption. In re-
cent years, instead of rising carbon taxation, also energy
taxation has been increased in order to decrease con-
sumption and increase tax revenue. In the late 2010s, it
was mentioned that due to biofuel obligation, increasing
carbon taxes would not increase renewable energy share
in traffic fuels. Despite that, fuel taxes were increased.

Although these environmental taxes were mostly
used in order to cover fiscal deficits, sometimes, these
environmental/consumption taxes were increased to cut
down labour taxes. This is one aspect recommended
in economic literature, as it is possible to maximize
carbon taxation benefits with these kinds of policies.
Another interesting point has been that the increase
in energy taxation mostly hit consumers, and tax cuts
from industries have often been financed in order to
raise carbon taxation for consumers. Only in the late
2010s the social effects of the energy tax increase were
evaluated. There is some evidence that carbon taxes do
not hit the lowest income bracket hardest, as middle-

income brackets bear the largest burden of some energy
taxes.

These carbon taxation results were aligned with
previous policy studies about the Finnish energy policy.
Industrial competitiveness in the ’90s and agricultural
focus in the 2000s was already known in previous studies
(Salo 2014, p. 204-205). However, there were several
new findings on how carbon taxation is viewed in the
Finnish energy policy and what kind of results it has
produced in Finland. In addition to this, the factors
affecting Finnish carbon taxation were analyzed in recent
studies. For international energy policy literature, this
article provided new results on how carbon taxes can be
implemented in order to reach certain policy goals. In
addition to this, Finland has provided a case study on
how industrial policy interests have watered down carbon
taxation and prevented effective emission reductions.
Another research result has been confirming the previous
research results that emission reductions are politically
much easier to achieve through the EU ETS than via
carbon pricing, as putting a price on carbon after a
political decision might be costly in terms of political
capital.
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