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The aim of the article is to analyse Swedish energy taxation system from 
the perspective of climate policy objectives. Sweden is one of the 
forerunners in the use of taxes to reduce carbon dioxide emissions. In the 
early 1990s Sweden introduced carbon tax on fuels that is tax levied on 
carbon content of fuels. The aim of the tax was to reduce carbon dioxide 
emissions by enhancing energy users to shift to fuels with lower carbon 
content and to save energy. The current tax rate (about 120 euro per tonne 
of CO2) is higher than rates of carbon taxes in other EU member states and 
higher than most of the estimates of the social costs of CO2 emissions. The 
level of the tax is regularly adjusted in order to maintain the incentive to 
reduce emissions. Swedish tax system also includes incentives to use 
alternative fuels including fuels produced from biomass materials. 
Furthermore, energy taxes in Sweden were implemented through 
environmental tax reforms. 

 
Introduction 
 
In order to address climate change and reduce greenhouse gas emissions 
policymakers can use a set of instruments, including economic instruments 
such as environmental taxes and emission trading schemes. By providing 
“carbon prices” (that is prices of carbon dioxide emissions) taxes and 
trading schemes provide signals to energy users to reduce energy 
consumption and to reduce carbon dioxide emissions. It should be noted 
that economic instruments reduce emissions in a cost-efficient manner and 
trigger innovations in “green” technologies. 

In the European Union emission trading scheme (EU ETS) for greenhouse 
gases is mostly regulated by EU law. Hence, member states have limited 
impact on the design of the scheme. On the other hand, taxes on energy 
are only partially harmonised across the EU. The 2003/96/EC Directive sets 
minimum levels of taxation applicable in EU member states to motor fuels, 
heating fuels and electricity (Council Directive 2003/96/EC, 2003). The so-
called Energy Taxation Directive also includes tax exemptions and tax 
reductions. Some of those tax incentives are obligatory, while others are 
optional. 
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One of the forerunners in the use of economic instruments to achieve 
energy and climate targets is Sweden. For several decades, Sweden has 
used taxes explicitly designed to reduce energy consumption or carbon 
dioxide emissions. 

The aim of the article is to analyse Swedish energy taxation system from 
the perspective of climate policy objectives. In the first part of the paper 
the major sources of energy-related CO2 emissions are discussed. The next 
section reviews the history of energy taxation in Sweden. Particular 
attention is paid to environmental tax reforms which involved increasing 
taxes on the use of energy and reducing taxes on other labour. The third 
and last part contains an analysis of the current model of energy and carbon 
dioxide taxation in Sweden from the perspective of climate policy. 

 
Carbon dioxide emissions from fuel combustion in 

Sweden 
 
Sweden has set ambitious climate targets which include reducing to zero all 
net greenhouse gas emissions by 2045 and achieving a vehicle fleet 
independent of fossil fuels by 2030 (Sanches-Pereira, Gómez 2015). 
Targets for sectors not included in the European Union Emissions Trading 
Scheme include a reduction of greenhouse gas emissions by 2030 by at 
least 63% and by 2040 by at least 75% compared to 1990 levels. 
Furthermore, by 2030 emissions from transport sector should be at least 
70% lower than in 2010 (The Swedish Environmental Protection Agency, 
2017).  

In 1990-2016 carbon dioxide emissions from fuel combustion in Sweden 
decreased by 30%. The largest decrease (89%) can be found in residential 
sector where the use of liquid fuels (heating oils) was significantly reduced 
(Figure 1). The decrease in emissions from households was mainly caused 
by increase in use of district heating, heat pumps and biomass (wood and 
pellet fuels) (Environmental Protection Agency, 2018). In 2016 CO2 
emissions from fossil-fuels combustion sources in the residential sector 
amounted to 1,9% of all energy related emissions. In 1990 this share was 
12,2%. 
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Figure 1. Carbon dioxide emissions from fuel combustion in Sweden in the years 
1990-2016, million tonnes 

 
Source: National Inventory Submissions, 2018. 

 
In 2016 about 43% of energy-related carbon dioxide emissions in Sweden 

were from road transportation. The majority of CO2 emissions were 
generated by petrol and diesel powered passenger cars (Table 1). The 
decrease in emissions from road transportation observed since 2006 was 
largely driven by fuel and energy taxation and emission standards for new 
vehicles (The Swedish Environmental Protection Agency, 2017). 
 

Table 1. Carbon dioxide emissions in road transport sector in Sweden in 2016 
(million tonnes) 

Fuel 
Passenger 

cars 
Light duty 

trucks 

Heavy duty 
trucks and 

buses 
Motorcycles 

Gasoline 6,5 0,1 0,0 0,1 
Diesel oil 3,7 1,3 3,9 0,0 
Liquefied petroleum gas 
(LPG) 0,0 0,0 0,0 0,0 
Natural gas 0,0 0,0 0,0 0,0 
Biomass 1,6 0,4 1,5 0,0 

Source: Environmental Protection Agency, 2018. 

 
Sweden has the largest share of biofuels in the transport sector in the 

European Union (Figure 2). The current share of renewable fuels in the 
transport energy mix was achieved by obligations for blending biofuels with 
conventional transport fuels and by taxes (Korsbakken & Aamaas, 2016). 
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Figure 2. The use of biofuels in the total energy consumption (in terms of energy 
content) in the road transport sector in the European Union member states in 

2016, % 

 
Source: National Inventory Submissions, 2018. 

 
In 2016 CO2 emissions from energy industries in Sweden (public 

electricity and heat production, refineries and coking plants) amounted to 
8,9 million tonnes and represented one quarter of all energy-related 
emissions. The majority of CO2 emissions in the energy sector are 
generated by using combined heat and power plants. The main energy 
sources for electricity and heat production in Sweden are biofuels, hydro 
and nuclear power (Environmental Protection Agency, 2018). To some 
extent fluctuations in greenhouse gas emissions from energy and heat 
production processes (and in energy consumption) were associated with 
weather conditions. 

Emissions from manufacturing industries and construction amounted to 
7,4 million tonnes in 2016. Major polluters in this sector were iron and steel 
industry, non-metallic minerals industry and chemical industry. Many 
installations in the industry sector are covered by the EU ETS. 

 
Evolution of energy taxation in Sweden 
 
Taxes on energy have a long history in Sweden. As early as in 1924 a tax 
on petrol was introduced (Kettner & Kletzan-Slamanig, 2017). Diesel oil and 
electricity have been subject to taxes since the 1930s and the 1950s, 
respectively. In subsequent years, taxes on other energy products were 
introduced. 

Taxes on energy in Sweden have originally been introduced for fiscal 
purposes. The non-fiscal motives became more evident in the 1970s along 
with the broader energy crisis (Harrison & Kriström, 1998). The crisis 
showed that taxes on energy could be used to change the behaviour related 
to energy use. 

In 1991 Sweden introduced a carbon-based tax on energy consumption. 
The tax was part of a comprehensive tax reform aimed at reducing personal 
income taxes. The reduction in labour taxation was offset by new 
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environmentally-related taxes levied not only on CO2 emissions from fossil 
fuels combustion but also on sulphur content of fuels (Weishaar, 2018). 
Furthermore, the VAT tax base was also extended to cover most goods and 
services including various forms of energy (fuels and electricity) (Haugland, 
1993).  

To sum up, it can be said that the emphasis of the 1991 general tax 
reform in Sweden has been on shifting the tax burden from direct (income) 
taxes to indirect (consumption) taxes and leaving total tax revenues almost 
unchanged (Bergh, 2014; Haugland, 1993). 

The carbon tax has been introduced for fiscal and environmental reasons. 
It aimed at reducing carbon dioxide emissions inter alia through applying 
innovative new technologies in industry. In 1991 the tax rate for basic 
energy users (i.e. for households) and for industrial sector was set at 250 
SEK (Swedish krona) per tonne of carbon dioxide which was equivalent to 
917 SEK per tonne of carbon contained in fossil fuels. In order to protect 
the competitiveness of the national industry the CO2 tax rates for 
manufacturing industry and horticulture were significantly reduced in 1993 
(Ito, 2013). The energy tax component for industrial sector was abolished 
(Table 2). In subsequent years both energy and carbon tax rates have been 
revised and gradually increased. 
 

Table 2. Rates of carbon and energy taxes in Sweden, 1990-2018 

Specification 1990 1991 1993 2000 2010 2015 2016 2017 2018 
Carbon tax rate 
for industry 
(SEK per tCO2) 

– 250 80 N/A N/A N/A N/A N/A N/A 

Carbon tax rate 
for households 
(SEK per tCO2) 

– 250 320 371 1050 1121 1116 1129 1147 

Petrol (SEK per 
litre)a) 

3,16 3,22 4,39 4,47 5,5 5,85 6,31 6,5 6,74 

energy tax 3,16 2,64 3,65 3,61 3,06 3,25 3,72 3,88 4,08 
carbon tax 0 0,58 0,74 0,86 2,44 2,6 2,59 2,62 2,66 

Coal in 
households 
(SEK per 
tonne)b) 

460 850 1030 1236 2958 3446 3431 3467 3526 

energy tax 460 230 230 316 336 646 643 650 661 
carbon tax 0 620 800 920 2622 2800 2788 2817 2865 
a) Environmental class 1. b) For example in 1993 the carbon tax rate for coal 

was 200 SEK per tonne of coal. The energy tax rate was 0. 
 

Source: Haugland, 1993; Hoerner, Bosquet, 2001; Skatteverket, 2018; Svenska 

Petroleum och Biodrivmedel Institutet, 2018; Ito, 2013. 

 
Between 1991 and 2018 rates of carbon tax for households increased 

4,5-fold (among others as a result of inflation adjustments). Tax rates 
expressed in SEK per tonne of CO2 are taken into account when determining 
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the rates of specific fuels. For example, it has been assumed that 
combustion of one litre of petrol produces approximately 2,32 kg of CO2. 

In the Budget Bill for 2001, the Swedish government presented a strategy 
for a new environmental tax reform. The reform was expected to be 
implemented from 2001 to 2010. The objectives of the new “green tax shift” 
were both economic (in terms of employment increase) and environmental 
benefits (in terms of reduction in environmentally damaging activities). The 
tax reform programme featured a reduction in income taxes and social 
security contributions and increase in environmentally-related taxes levied 
on carbon content of fuels, electricity and waste landfilling.  

In the years from 2001 to 2006 the tax rates on petrol and diesel 
increased by almost 150%. Additional revenues from “green taxes” 
amounted to 1,6 billion euro (OECD, 2014). In 2006, when a new 
government came into force, the strategy of reforming the tax system was 
ended. 

In 2009 the Swedish government passed legilsation on reforming energy 
taxation scheme inter alia by reducing tax exemptions and icreasing energy 
tax on diesel oil in two steps (OECD, 2014). In 2011 and 2013 tax rates on 
diesel increased respectively by 15% and 12% over previous years. In 2016 
the energy tax rate on diesel rose by 28% (Svenska Petroleum och 
Biodrivmedel Institutet, 2018).  

 
Carbon prices established through energy taxes in 

Sweden 
 
The Swedish energy taxation system consists of two tax components: an 
energy tax and a carbon tax (Table 3). Both taxes are indirect taxes and 
are levied within the framework of the Energy Taxation Directive. The 
overall levels of energy and carbon taxes may not be less than the minimum 
levels of taxation prescribed by the directive.  

Generally speaking, energy and carbon taxes are applicable to energy 
products for transportation, heating and powering stationary engines. There 
is also a tax levied on the consumption of electricity. The electricity tax does 
not take into account the structure of fossil fuels used to produce electricity, 
however, tax on electricity from small renewable facilities is partly 
deducted. Furthermore, fuels and electricity are subject to value added tax. 
The rate of VAT on energy is 25% and is one of the highest in the European 
Union (European Commission, 2016). 

Both energy and carbon taxes in Sweden do not apply to wood, woodchips 
and charcoal, blast furnace gas and energy products for chemical reduction 
and in electrolytic processes.  
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The energy tax does not reflect the energy content of the fuels (as for 
example in Finland) (TemaNord, 2002). The tax rates vary depending on 
(TemaNord, 2002):  

• lead content of petrol, 
• whether the fuels are used as a transportation fuels or heating 

fuels, 
• environmental class of petrol and diesel oil. The higher tax rates 

are applied to fuels with higher sulphur content. 
 

One of the most salient advantage of energy taxation scheme in Sweden 
is the use of carbon tax based on carbon content of fuels. The application 
of CO2 taxes to taxation systems is not widespread. Furthermore, the rate 
of the carbon tax in Sweden (about 119 euro per tonne of CO2 in 2016) is 
highest in the world. For example, in Finland the rate of CO2 tax was about 
70 euro, in France about 22 euro, and in Ireland – about 15 euro per tonne 
of carbon dioxide (Ministère de la Transition écologique et solidaire, 2017; 
The carbon tax – 7 years on, 2018; Finnish Tax Administration, 2018). The 
(basic) carbon tax rate in Sweden is also higher than many estimates of 
social cost of carbon emissions that is monetary estimates of damages 
caused by one tonne of carbon dioxide released into the atmosphere 
(Atkinson et al., 2018). The estimates of social cost of carbon are uncertain 
as they take into account future damages. One of the most popular 
estimates of damages is 50 dollars (58 euro) per tonne of CO2 (Interagency 
Working Group on Social Cost of Greenhouse Gases, 2016). 
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Table 3. Energy and carbon tax rates in Sweden in 2016 and minimum levels of 
taxation prescribed by the 2003/96/EC Directive 

Fuels 
Unit of 

measure 

Energy 
tax 

Carbon 
tax 

Total tax 
rate 

Directive 
2003/96/EC 

SEK euro 
Motor fuels 

Petrol 1000 l 4530 2590 7120 759 421 
Unleaded petrol (class 
1) 

1000 l 
3720 2590 6310 

673 
359 

Unleaded petrol (class 
2) 

1000 l 
3750 2590 6340 

676 
359 

Diesel oil (class 1 ) 1000 l 2360 3200 5560 593 330 
Diesel oil (class 2 ) 1000 l 2630 3200 5840 623 330 
Diesel oil (class 3) 1000 l 2780 3200 5980 638 330 
LPG 1000 kg 0 3370 3370 359 125 
Natural gas 1 GJ 0 59,98 59,98 6 2,6 
Heating fuels 
Light fuel oil 
(business use) 

1000 l N/A N/A 2817 
300 

21 

Light fuel oil (non-
business use) 

1000 l N/A N/A 4050 
432 

21 

Heavy fuel oil 
(business use) 

1000 kg  N/A N/A 2965 
316 

15 

Heavy fuel oil (non-
business use) 

1000 kg  N/A N/A 4263 
455 

15 

LPG (business use) 1000 kg N/A N/A 3022  322 0 
LPG (non-business 
use) 

1000 kg 
1087 3370 4457 

475 
0 

Natural gas (business 
use) 

1 GJ N/A N/A 55 
6 

0,15 

Natural gas (non-
business use) 

1 GJ N/A N/A 83 
9 

0,30 

Coal (business use) 1 GJ 16 69 85 9 0,15 
Coal (non-business 
use) 

1 GJ N/A N/A 121 
13 

0,30 

Source: European Commission, 2016; Svenska Petroleum och Biodrivmedel Institutet, 

2018. 

 
The overall levels of energy and carbon taxes on fuels are higher than 

minimum levels of taxation prescribed by the 2003/96/EC Directive and 
higher than energy tax rates in other European Union. The rates on petrol, 
diesel oil, heavy fuel oil and coal are among the highest in the European 
Union (European Commission, 2016). 

Price on carbon dioxide emissions established by CO2 tax is lower in some 
cases thanks to optional tax incentives prescribed by the Energy Taxation 
Directive. Tax exemptions for fuels used for combined heat and power 
generation (bringing energy savings) and for diesel oil used for the carriage 
of goods and passengers by rail, metro, tram or trolley bus can be justified 
from a climate policy perspective (Directive 2012/27/EU). Tax exemptions 
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or tax reductions in carbon (and in energy tax) are also applied to biofuels 
such as (Skatteverket, 2018; Naqvi & Ya, 2015): 

o biogas that is used in transport or for heating purposes, 
o biobased dimethyl ether (Bio DME), which can replace diesel fuel 

and contribute to reductions in particulate air pollution,  
o ethanol volume in higher level blends such as E85 blends (85% 

ethanol and 15% petrol), 
o biofuel content in transportation fuels, such as RME and ethanol. 

 
There are also some tax exemptions and reduction in the Swedish energy 

tax system which can be considered environmentally harmful subsidies. 
These include lower tax rates for some industrial processes and for 
agriculture. Lower tax rates of energy tax on petrol than rates on diesel also 
cannot be justified on climate grounds. 

 
Conclusions 
 
Swedish experience in energy taxation is interesting for at least several 
reasons. First of all, the tax system includes the tax which is explicitly 
designed to reduce carbon dioxide emissions. The rate of the carbon tax is 
higher than many estimates of carbon cost of CO2 emissions. Therefore, it 
can be assumed that external cost of energy-related emissions in Sweden 
are internalised. Another advantage of the Swedish carbon tax is the 
increase in tax rates which reflects the rising damages of CO2 emissions. It 
is also interesting that energy taxes were used as important parts of 
broader tax reforms aimed at reducing taxes on labour. 
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