
CARBON TAXATION IN THE WORLD 
 
 

Xavier Labandeira 
FSR Climate, EUI 

 
 
 
 

Energy/Carbon Taxation and Climate Policies: A Scoping Meeting for FSR Climate 
Florence, 12 December 2014 

 



Contents 

  Carbon taxes and climate policy in IPCC AR5 
  Issues for actual implementation 
  Experiences 
  Evaluating experiences 
  (preliminary) Conclusions 



Carbon taxes and climate policy in AR5 

  Chapter 2 (Integrated risk and uncertainty assessment): 
CBA/CE, status quo, innovation benefits 

  Chapter 3 (Social, economic and ethical concepts): co-
benefits, double dividend, ‘efficient’ instrument, 
innovation benefits  

  Chapter 6 (Assessing transformation pathways): cost-
effectiveness, innovation benefits 

  Chapter 7 (Energy systems): progressivity in 
developing countries; efficient instrument 

 



Carbon taxes and climate policy in AR5 

  Chapter 8 (Transport): efficient instrument but should 
be large 

  Chapter 9 (Buildings): ‘Key’ instrument  
  Chapter 12 (Human settlements, infrastructure and 

spatial planning): less effective than policies to foster 
population density and infrastructure use charges 

  Chapter 13 (International cooperation: agreements and 
instruments): a possible international carbon tax, easy 
coordination, hybrid approaches 

 



Carbon taxes and climate policy in AR5 

  Chapter 15 (National and subnational policies): 
effective in practice, attractive instruments, less 
applications than expected, important role of non-
explicit carbon taxes, difficulties for empirical 
assessment 

  Chapter 16 (Cross-cutting investment and finance 
issues): revenue-raising role, promotion of low-carbon 
investments 

 



Issues for actual implementation 

  Tax base: potentially most GHG emissions, carbon emissions; 
product; upstream/downstream; the role of exemptions 
(competitiveness, interactions, etc.) 

  Tax rate: Pigouvian approach; exogenous target; evolution 
  Revenues: Budget; earmarked; revenue-neutral 
  Jurisdictional allocation 

  Border tax adjustments 
  Carbon taxes and pre-existing energy taxes 

 



Issues for actual implementation 

  Three generations of green tax reforms: 
  Scandinavian model (1990s): Carbon taxes and income taxation 
  German model (2000s): Energy taxes and labour taxes 
  New approaches (2008-): Variable recycling 

  Assessing carbon taxes and GTRs: 
  Environmental effectiveness 
  Economic effects 
  Distribution 

 



Experiences 
  Finland (1990) 

  Fossil fuels 
  Tax rate: 35€/tCO2e (2013) 
  -4 million tCO2 between 1990-1998 

  Netherlands (1990) 
  Mineral oil excises, energy taxes (heating & motor fuels), motoring (sales 

of motor vehicles, user taxes) 
  -(1.7-2.7) million tCO2 in 2000 (5% of emissions covered) 

 



Experiences 
  Norway (1991) 

  Gasoline, light and heavy fuel oil, and oil and gas in the North Sea 
  Tax rate: 4.69 $/tCO2e (2013) 
  The tax cover approximately 68% of Norway’s CO2 emissions 

  Sweden (1991) 
  Natural gas, gasoline, coal, light and heavy fuel oil, LPG, heating oil 
  Tax rate: 168 $/tCO2e (2014) 
  -15% CO2 emissions between 1990-1995 

 



Experiences 
  Denmark (1992) 

  Fossil fuels 
  Tax rate: 31€/tCO2e (2014) 
  -15% carbon emissions per capita between 1990-2005 

  Costa Rica (1997) 
  Fossil fuel 
  Tax rate: 3,5% of the market value of fossil fuels 
  Payment for Environmental Services program 

 



Experiences 
  United Kingdom (2001) 

  Natural gas, coal, electricity and LPG 
  Tax rate: 15.75 $/tCO2e (2014) 
  Carbon price floor (2013) on fossil fuels used to generate electricity 

  Boulder, Colorado (2007) 
  Electricity 
  Revenues: climate action plan that pomotes energy efficiency, renewable energy, 

and reductions in vehicle miles traveled 
 

 

 



Experiences 
  Quebec (2007) 

  Gasoline, diesel, propane and coal 
  Green fund which supports reductions in GHG emissions and 

improvements to public transportation 

  British Columbia (2008) 
  Transportation fuels, natural gas, fuels used in industrial processes 
  Tax rate: 30 Canadian $/tCO2e (2012) 
 

 

 



Experiences 
  Switzerland (2008) 

  Fossil fuels (except transportation fuels) 
  Tax rate: 68$/tCO2e (2014) 
  Lump-sum transfers, funding renovation and insulation of buildings 

  Ireland (2010) 
  All energy products except electricity 
  Tax rate: 20 €/tCO2e (2013) 
  Fiscal consolidation 

 

 



Experiences 
  Iceland (2010) 

  Liquid fossil fuels 
  Tax rate: 10€/tCO2e (2014) 
  75% EU ETS price 

  Australia (2012) 
  Coordinated energy-environmental taxes and ETS 
  Revenues: income tax cuts, protecting industrial competitiveness, funding 

renewable and energy efficiency investments, R&D 
  Abolished in 2014 

 

 



Experiences 
  Japan (2012) 

  Fossil fuels 
  Tax rate: 2 $/tCO2e (2014) 

  Mexico (2012) 
  Fossil fuels sales and imports 
  Additional amount of emissions relative to natural gas emissions 
  Tax rate: 10-50 Mex$/tCO2e (2014) 

 

 



Experiences 
  France (2014) 

  Household use of gas, heating oil and coal (transport fuels in 2015) 
  Tax rate: 7€/tCO2e (2014) 
  Revenues: funding energy transition 

  South Africa (2016) 
  Fuel input tax 
  Tax rate: 120 Rand/tCO2e (2016) 
  10% per year increase until 2019 
 

 

 



Experiences 
 

 

COUNTRY CHARACTERISTICS 

Finland (1990) Tax rate: 35€/tCO2e (2013) 
Fossil Fuels 

Netherlands (1990) Mineral oils, energy, motoring 
-5% emissions covered in 2000 

Norway (1991) Tax rate: 4.69$/tCO2e (2013) 
Gasoline, light & heavy fuel oil, oil & gas in the North Sea  

Sweden (1991) Tax rate: 168$/tCO2e (2014) 
NG, gasoline, coal, light & heavy fuel oil, LPG, heating oil 

Denmark (1992) Tax rate: 31$/tCO2e (2014) 
Fossil fuels 

Costa Rica (1997) Tax rate: 3,5% of market value of fossil fuels 
Payment for Environmental Services program 

United Kingdom (2001) Tax rate: 15.75$/tCO2e (2014) 
NG, coal, electricity and LPG 

Boulder, Colorado (2007) Electricity 
Promotion energy efficiency, renewable energy, reduction in VMT 

Quebec (2007) Gasoline, diesel, propane and coal 
Green fund to reductions in GHG and improvements to public trans. 

British Columbia (2008) Tax rate: 30 Canadian $/tCO2e(2012) 
Transportation fuels, NG, fuels used in industrial processes 

Switzerland (2008) Tax rate: 68$/tCO2e (2014) 
Fossil fuels (except transport fuels) 

Ireland (2010) Tax rate: 20€/tCO2e (2013) 
All energy products except electricity 

Iceland (2010) Tax rate: 10€/tCO2e (2014) 
Liquid fossil fuels 

Australia (2012) Coordinated energy-environmental taxes and ETS 
Abolished in 2014 

Japan (2012) Tax rate: 2$/tCO2e (2014) 
Fossil fuels 

Mexico (2012) Tax rate: 10-50 Mex$/tCO2e (2014) 
Fossil fuels sales and imports 

France (2014) Tax rate: 7€/tCO2e (2014) 
Household use of gas, heating oil and coal (transport fuels in 2015) 

South Africa (2016) Tax rate: 120 Rand/tCO2e (2016) 
Fuel input tax 



Experiences 
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Evaluating experiences 

 

bon dioxide emissions can be also used as a proxy of other fossil fuel related emissions that
generate local or regional environmental problems. Figure 4 also summarizes the effects on
carbon dioxide emissions (CO2) in the surveyed literature, showing that in general energy
taxes are effective in the reduction of carbon dioxide emissions, with 95% of the simulations
reporting decreases in emissions with respect to the business as usual scenario.

159A Panorama on Energy Taxes and!Green Tax Reforms

Figure 4. Effects of energy taxes on energy demand, energy prices and CO emissions2
Source: The authors from the empirical literature.

New or increased energy taxes may cause macroeconomic effects, as illustrated by fig-
ure 5. As depicted in the figure, impacts on GDP, welfare, employment or on the consumer
price index (CPI) are usually of little importance, again usually in the ±5% range. Results
are more favorable when energy taxes are part of tax reform schemes (Barker et al., 1993;
Welsch, 1996; Labandeira et al., 2004), and particularly good in terms of employment if en-
ergy-tax receipts are employed to reduce social security contributions (Barker, 1998; Con-
rad and Smith, 1998; Bach et al., 2002).

Regarding distributional effects, most empirical exercises (77%) report negative impacts,
which is also confirmed by recent surveys (EEA, 2011; Ekins and Speck, 2011). However,
such regressivity should be interpreted with care because there might be sizable differences
within income groups, and impacts are likely to be very different when considering the type
of energy consumption too. With respect to the former, Dresner and Ekins (2006) indicate that
differences within the same income group may be even bigger than across income groups, as

Gago et al. (2014) 



Evaluating 
Experiences 

 

 

!"#

!"#$%&'(&)*+,-"+%.&)-,**,/0*&1%.23+,/0*&,0&425,*.,3+,/0*&6,+7&8"5#/0&!"9%*&"&
!"#$%%&'()$*+,%$&"'($-.&-$/*$0%$%&,"&$1,%%,'"%&*$2*$%$"(&('(0#&$1,%%,'"&*$-3/(,'"%.&"'(&$1,%%,'"&

*$-3/(,'"%&()0(&0*$&-3$&('&0&/0*4'"&(056&

425,*.,3+,/0& :+"5+&
;"+%& 87"0<%&,0&8=>&)-,**,/0*& :/253%&

7,"#0"-& 899:& ;1,%%,'"%&+$*$&<=&#'+$*&,"&899>&()0"&()$?&+'3#-&)0@$&
4$$"&+,()'3(&0&(056&

A*,1$&B,",%($*C%&DEE,/$.&
7,"#0"-&FG:::H&

I$()$*#0"-%& 899:& ;1,%%,'"%&+$*$&$52$/($-&('&4$&*$-3/$-&4?&86<&('&G6<&
1,##,'"&1$(*,/&('"%&J:G&0""30##?&,"&G:::6&K"&/'@$*$-&
%$/('*%.&$1,%%,'"%&+$*$&$52$/($-&('&4$&*$-3/$-&4?&
022*'5,10($#?&L=6&

I$()$*#0"-%&B,",%(*?&'E&
M'3%,"N.&O20(,0#&
A#0"","N&0"-&()$&
;"@,*'"1$"(&F"6-6H&

I'*+0?& 8998& ;1,%%,'"%&,"/*$0%$-&4?&8L=P0"-&QRA&,"/*$0%$-&<:=P
E*'1&8998&('&G::>6&

S44'3-&FG::>H&

O+$-$"& 8998& ;1,%%,'"%&+$*$&*$-3/$-&4?&04'3(&8L=&E*'1&899:&('&899T&
4$/03%$&'E&()$&/0*4'"&(056&
;1,%%,'"%&-$/*$0%$-&4?&9=&E*'1&899:&('&G::T6&
;1,%%,'"%&-$/*$0%$-&4?&1'*$&()0"&U:=&E*'1&()$&1,-V
89<:%&('&G::>6&

W')0"%%'"&FG:::H&

B,",%(*?&'E&()$&
;"@,*'"1$"(.&O+$-$"&
FG::>H&

R$"10*X& 899G& ;1,%%,'"%&-$/*$0%$-&4?&8L=&2$*&/02,(0&E*'1&899:&('&
G::L6&

A*0%%0-&FG::>H&

!",($-&
Y,"N-'1&

G::8& ;1,%%,'"%&-$/*$0%$-&4?&1'*$&()0"&L>&1,##,'"&1$(*,/&('"%&
JDG&E*'1&G::8&('&G::L6&
;1,%%,'"%&0*$&$52$/($-&('&4$&*$-3/$-&4?&8G6>&1,##,'"&
1$(*,/&('"%&JDG&2$*&?$0*&F8L=&'E&/'11$*/,0#&0"-&234#,/&
%$/('*&$"$*N?&-$10"-H&,"&G:8:&4$/03%$&'E&()$&J#,10($&
J)0"N$&Z$@?6&

J014*,-N$&
;/'"'1$(*,/%&FG::LH&
/,($-&,"&M$*&B0[$%(?C%&
\*$0%3*?&FG::>]8:8H&

^'3#-$*.&JD& G::<& ;1,%%,'"%&,"&G::<&0"-&G::>&-$/*$0%$-&E*'1&G::T&#$@$#%6&
Q*$0($%(&*$-3/(,'"%&-3$&('&2*'N*01%&E3"-$-&4?&()$&/0*4'"&
(05]&
& _$"$+04#$&$"$*N?&0/(,@,(,$%&FT:.:::&1$(*,/&('"%&JDG$H&
& \*0"%2'*(0(,'"&F``.:::&1$(*,/&('"%&JDG$H&
& ;"$*N?&$EE,/,$"/?&FT.<::&1$(*,/&('"%&JDG$H&

J,(?&'E&^'3#-$*&FG::94&

a3$4$/& G::<& ;1,%%,'"%&+$*$&$52$/($-&('&4$&*$-3/$-&4?&886G&1,##,'"&
1$(*,/&('"%&J:G&4?&G:8G&-3$&('&()$&/0*4'"&(056&

a3$4$/&FG::>H&

^*,(,%)&
J'#314,0&

G::>& QMQ&$1,%%,'"%&+$*$&$52$/($-&('&4$&*$-3/$-&$1,%%,'"%&4?&
32&('&`&1,##,'"&1$(*,/&('"%&JDG&0""30##?&,"&G:G:&-3$&('&()$&
(056&

B,",%(*?&'E&7,"0"/$.&
^*,(,%)&J'#314,0&FG::>H&

0&^SSaBR&,12#$1$"($-&0&/0*4'"&(05&,"&G::>&0"-&,%&(*0/X,"N&-0(0&43(&)0%&"'(&,%%3$-&0&*$2'*(6&
7*0"/$&0"-&JS_^&$0/)&2*'2'%$-&43(&)0@$&"'(&,12#$1$"($-&0&2*'N*016&
&

Sumner et al. (2009) 



Evaluating experiences (ex post) 
  Martin et al (2014). Climate change levy UK. Strong negative impact 

on energy intensity and use of electricity 
  Vollebergh (2008). Energy tax reform in Netherlands. Considerable 

amount of environmental tax revenue 
  Lin and Li (2011). Northern European carbon taxes. Stronger 

effectiveness of the Finish tax due to exemptions in other 
countries 

  Rivers and Schaufele (2014). Carbon tax BC. No competitiveness 
effects on agricultural products 



Evaluating experiences (ex post) 

  Bruvoll & Larsen (2004). Carbon tax Norway. Reduction of 
emissions per unit of GDP, but limited in comparison to other 
factors 

  Hammar et al (2013). Sweden’s CO2 tax. Major impact on fuels 
used for heating purposes. 

  Johansson (2000). Carbon tax Sweden. Reduction in emissions 
due to tax reform, increase of biomass use 

  Bohlin (1998). Idem 



Conclusions 

  Carbon taxes: a preferred policy instrument for climate policies 
  Easy to implement 
  Several, heterogeneous, and limited applications 
  Modest effects 

  Importance of energy taxation… 
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SPM

Summary for Policymakers

Sector-specific policies have been more widely used than economy-wide policies (medium evidence, high agree-
ment). Although most economic theory suggests that economy-wide policies for the singular objective of mitigation 
would be more cost-effective than sector-specific policies, since AR4 a growing number of studies has demonstrated that 
administrative and political barriers may make economy-wide policies harder to design and implement than sector-
specific policies. The latter may be better suited to address barriers or market failures specific to certain sectors, and may 
be bundled in packages of complementary policies. [6.3.6.5, 8.10, 9.10, 10.10, 15.2, 15.5, 15.8, 15.9]

Regulatory approaches and information measures are widely used, and are often environmentally effec-
tive (medium evidence, medium agreement). Examples of regulatory approaches include energy efficiency standards; 
examples of information programmes include labelling programmes that can help consumers make better-informed deci-
sions. While such approaches have often been found to have a net social benefit, the scientific literature is divided on the 
extent to which such policies can be implemented with negative private costs to firms and individuals. [Box 3.10, 15.5.5, 
15.5.6] There is general agreement that rebound effects exist, whereby higher efficiency can lead to lower energy prices 
and greater consumption, but there is low agreement in the literature on the magnitude [3.9.5, 5.7.2, 14.4.2, 15.5.4].

Since AR4, cap and trade systems for GHGs have been established in a number of countries and regions. 
Their short-run environmental effect has been limited as a result of loose caps or caps that have not proved 
to be constraining (limited evidence, medium agreement). This was related to factors such as the financial and eco-
nomic crisis that reduced energy demand, new energy sources, interactions with other policies, and regulatory uncer-
tainty. In principle, a cap and trade system can achieve mitigation in a cost-effective way; its implementation depends 
on national circumstances. Though earlier programmes relied almost exclusively on grandfathering (free allocation of 
permits), auctioning permits is increasingly applied. If allowances are auctioned, revenues can be used to address other 
investments with a high social return, and / or reduce the tax and debt burden. [14.4.2, 15.5.3]

In some countries, tax-based policies specifically aimed at reducing GHG emissions—alongside technology 
and other policies—have helped to weaken the link between GHG emissions and GDP (high confidence). In 
a large group of countries, fuel taxes (although not necessarily designed for the purpose of mitigation) have effects 
that are akin to sectoral carbon taxes [Table 15.2]. The demand reduction in transport fuel associated with a 1 % price 
increase is 0.6 % to 0.8 % in the long run, although the short-run response is much smaller [15.5.2]. In some countries 
revenues are used to reduce other taxes and / or to provide transfers to low-income groups. This illustrates the general 
principle that mitigation policies that raise government revenue generally have lower social costs than approaches 
which do not. While it has previously been assumed that fuel taxes in the transport sector are regressive, there have 
been a number of other studies since AR4 that have shown them to be progressive, particularly in developing countries 
(medium evidence, medium agreement). [3.6.3, 14.4.2, 15.5.2]

The reduction of subsidies for GHG-related activities in various sectors can achieve emission reductions, 
depending on the social and economic context (high confidence). While subsidies can affect emissions in many sec-
tors, most of the recent literature has focused on subsidies for fossil fuels. Since AR4 a small but growing literature based 
on economy-wide models has projected that complete removal of subsidies for fossil fuels in all countries could result in 
reductions in global aggregate emissions by mid-century (medium evidence, medium agreement) [7.12, 13.13, 14.3.2, 
15.5.2]. Studies vary in methodology, the type and definition of subsidies and the time frame for phase out considered. 
In particular, the studies assess the impacts of complete removal of all fossil fuel subsidies without seeking to assess 
which subsidies are wasteful and inefficient, keeping in mind national circumstances. Although political economy barri-
ers are substantial, some countries have reformed their tax and budget systems to reduce fuel subsidies. To help reduce 
possible adverse effects on lower-income groups who often spend a large fraction of their income on energy services, 
many governments have utilized lump-sum cash transfers or other mechanisms targeted on the poor. [15.5.2]

Interactions between or among mitigation policies may be synergistic or may have no additive effect on 
reducing emissions (medium evidence, high agreement). For instance, a carbon tax can have an additive environ-
mental effect to policies such as subsidies for the supply of RE. By contrast, if a cap and trade system has a binding cap 

IPCC (2014) Summary for Policymakers, AR5 
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