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SYNTHESIS: CARBON TAXES IN BRIEF

Recent years have seen renewed and growing interest 
in policy instruments that put a price on greenhouse gas 
(GHG) emissions through the adoption of carbon taxes. 
While up until 2008 only a handful of European countries 
had adopted explicit taxes on GHG emissions, by February 
2017 some 24 countries and subnational jurisdictions—
spanning a diverse range of developed and developing 
countries across five continents—had adopted or were 
sche duled to adopt a carbon tax (figure 1). As the schemes 
have multiplied they have become increasingly varied, 
co vering a broader range of sectors and adopting novel 
features that have shown carbon taxes to be a versatile 
instrument capable of being adapted to a wide range of 
policy goals and national contexts.

The resurgence in interest in carbon taxes has come as 
over three-quarters of the world’s nations have developed 
Nationally Determined Contributions (NDCs) under the 

Paris Agreement and are increasingly looking for cost-
effective ways to turn these goals into actions. It has also 
developed alongside a gradual shift toward taxes on goods 
and services, with many jurisdictions seeking to use the 
tax system to achieve greater economic efficiency and to 
pursue a range of policy goals beyond raising revenue.

The versatility of carbon taxes also means that it is important 
for policy makers considering their adoption to have a clear 
picture of the options available and how those options fit 
with the jurisdiction’s context and policy goals. With this in 
mind, this Guide provides a practical tool for policy makers 
and stakeholders in Partnership for Marketing Readiness 
(PMR) Implementing Countries and elsewhere that (i) helps 
them determine whether a carbon tax is the right instrument 
to achieve their policy aims and (ii) supports them in de -
signing and implementing the tax that is best suited to their 
specific needs, circumstances, and objectives.

Figure 1. Carbon Taxes in Operation, Scheduled, or under Consideration (as of February 2017)
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INTRODUCING THE DESIGN 
PROCESS
Adopting a carbon tax is a significant policy decision, 
and careful consideration and planning will help ensure 
the tax is successful in achieving its goals. While some 
jurisdictions have adopted a carbon tax relatively quickly, 
others have invested several years in getting the design 
right, next putting the building blocks in place, and finally 
bringing the system into operation. How much time is 
needed will depend, in part, on the type of carbon tax 
adopted—for example, upstream taxes on fuels generally 
require substantially less time to develop and implement 
than downstream taxes, which require additional capacities 
for measuring, reporting and verification (MRV).

The design process—depicted in figure 2—typically begins 
with comparing policy options and determining whether 
a carbon tax would be the right instrument to meet the 
jurisdiction’s policy objectives. At this stage, governments 
might also consider how the tax would fit in with the 
jurisdiction’s overall climate, as well as with the energy and 
fiscal policy framework. Where it is decided to adopt a tax, 
jurisdictions often engage in preparatory work, defining 
spe cific policy objectives and thinking about the economic 
and institutional factors that will inform tax design. At this 
stage, jurisdictions will usually begin to consult and engage 
with stakeholders to gain insight into their concerns and 
priorities.

Moving from preparation to design, there are five central 
design questions to consider. While each raises its own 
set of questions and decisions, a whole range of linkages 
exists between them (lower part of figure 2), and designing 
the tax as a whole has many advantages. For instance, 
governments considering what is the right tax rate to sup-
port meeting a given emissions target at the same time 
need to consider which sectors and emissions the tax will 
be applied to. Similarly, revenue use decisions can be 
designed to help win the support needed for a broader tax 
or a higher rate. 

Throughout the process, economic modeling can be used 
to provide insights into the potential impacts of a carbon 
tax and of different design options on various policy goals. 
Modeling can also support the process of evaluation and 
review of the tax, which in turn leads to adjustments in the 
various design elements based on how the tax performs in 
practice.

WHEN IS A CARBON TAX THE 
RIGHT CHOICE?
There are many steps to determining whether a carbon tax 
is the right choice, including understanding how it works, 
com paring the carbon tax to other policy instruments, and 
evalu ating various policy instruments in light of specific 
objectives. 

How does a carbon tax work?
Countries and subnational jurisdictions worldwide fre-
quent ly tax goods and processes that produce GHG 
emissions. Some of these taxes are general taxes that 
apply to all goods or activities, such as value-added 
taxes or corporate taxes, while others apply specifically 
to carbon-inten sive goods, such as excise taxes on fossil 
fuels. Such taxes—in particular those specifically targeting 
carbon-intensive goods or processes—may have the 
effect of incentivizing emis  sion reductions. While in some 
cases these taxes may be designed with environmental 
objectives in mind, a carbon tax goes one step further by 
directly putting a price on GHG emissions.

While they vary in approach, a typical carbon tax 
es tablishes a direct link between the GHG emissions 
(measured in metric tons of carbon dioxide equivalent 
or tCO2e) of a product or process and the tax that must 
be paid on it. This provides a financial incentive for tax-
payers to lower their emissions in order to reduce their tax 
obligations, whether through switching to more efficient 
practices, choosing cleaner fuels or, in the case of con su-
mers, changing their lifestyle habits. This price per tCO2e 
is fixed, though in some cases participants may be given 
options to reduce their tax obligations, for instance, by 
purchasing offsets or entering into binding agreements to 
reduce emissions.

Comparing carbon taxes to other 
instruments 
Governments seeking to reduce GHG emissions have 
a range of instruments at their disposal. In most cases, 
jurisdictions will adopt a suite of policy measures that 
seek to address the different characteristics of emitting 
sectors as well as the different underlying factors causing 
emissions and preventing mitigation action. To determine 
whether to adopt a carbon tax as part of this policy mix, 
jurisdictions need to consider several important questions, 
outlined below.

What are the characteristics of key emitting 
sectors? 

Carbon taxes are a flexible instrument that can be 
applied to a broad range of sectors, yet in some sectors 
applying a tax may be more challenging. Studying the 
emissions profile of the jurisdiction and understanding 
the practical implications of applying a carbon tax in the 
key emitting sectors is therefore an important step in the 
decision-making process. The economic characteristics 
of the sector in question—for example, how strongly the 
economy relies on markets—will also be an important 
factor in determining whether the price signal is likely to 
be effective in influencing emitters’ behavior. 
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Figure 2. Stages of Carbon Tax Design and Interlinkages between Design Options

Note: MRV = Measuring, Reporting and Verification.
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What are the main barriers to emission mitigation? 
Carbon taxes work by putting a price on carbon, and thus 
are a good choice when aiming to address situations where 
emitters do not have sufficient incentives to reduce emis-
sions. Where there is a lack of technical mitigation op tions, 
carbon taxes can encourage investment in re  search, but 
may need to be complemented by other poli cies that help 
spur technology development. Where cost-effec tive miti ga-
tion opportunities are already available, on the other hand, 
non-price based policies may be needed to address the 
reasons these opportunities are not being capitalized on.

Who should bear the cost of emission reductions? 
Like other forms of carbon pricing—and in contrast to 
command and control regulation—carbon taxes allow 
emitters to choose how to reduce their emissions, thereby 
letting them seek out the lowest cost mitigation options. 
Carbon taxes also require emitters to pay for the costs 
of mitigating emissions (e.g., by investing in emission re -
duc tion technologies) and for their remaining emissions 
(through tax payments). This means that carbon taxes not 
only avoid putting a strain on government budgets, but 
can also be a source of revenue. In that way, a carbon tax 
differs from policies such as subsidies, where the govern-
ment compensates emitters for emission reductions and 
those emitters do not pay for their remaining emissions 
either—leaving these costs to be borne by society.

Carbon tax or ETS?
Carbon taxes and Emissions Trading Systems (ETSs) 
have many similarities. Both put a price on carbon, pro-
vi d ing a direct financial incentive to mitigate emissions. 
Both also require emitters to pay for the cost of reducing 
their emissions and—in the case of ETSs with auctioned 
allowances—also require them to pay for emissions they 
do not reduce.1

Several important differences also exist between the two. 
Fundamentally, carbon taxes fix the price, while an ETS 
fixes the maximum quantity of emissions. Carbon taxes 
thereby provide a more stable price signal to investors, 
and often bring the additional benefit of significantly higher 
prices. This price holds regardless of other climate and 
energy policies, making carbon taxes potentially the better 
choice where governments intend to provide multiple 
mitigation incentives. Emissions trading, on the other hand, 

1 In the case of both carbon taxes and ETSs with auctioned 
allowances, liable entities pay for any investments in emission 
mitigation, and also pay for each tCO2e of their remaining 
emissions. This contrasts with ETSs with free allocation, where 
liable entities have to assume the costs of reducing emissions to 
the level that is equivalent to the number of allowances they are 
allocated, but they do not incur a direct cost for the emissions 
they emit below this level. Nonetheless, in this situation there is 
an opportunity cost associated with emissions, since if they did 
not emit they would be able to sell their allowances.

can offer economic efficiency gains by focusing on emission 
reductions in companies with the lowest mitigation costs, 
though this benefit assumes well-functioning markets and 
a sufficient number of participants.

Carbon taxes also have the advantage of not requiring the 
operation of trading infrastructure, making them relatively 
easy to administer. This aspect can make them less of a 
strain on government capacities than an ETS.

Carbon taxes as part of the policy mix
Carbon taxes will typically form part of a larger climate, 
energy, and fiscal policy mix. Understanding how these 
policies can complement, overlap with, and counteract 
each other will facilitate effective policy design.  

One important consideration is the interaction of the carbon 
tax with other relevant taxes (income taxes, corporate 
taxes, fuel taxes, etc.). Energy taxes on fossil fuels can 
be particularly relevant since the amount of tax is directly 
related to the amount of energy used (if not the carbon 
content of the energy). They therefore combine with car-
bon pricing instruments to form what the Organisation for 
Economic Co-operation and Development (OECD) has 
termed the “effective carbon rate.” In designing a carbon 
tax, it is useful for governments to consider not only the 
rate of the carbon tax itself, but the overall effective carbon 
rate applied to energy.

Other climate and energy policies that might interact with 
the carbon tax include, for example, government-funded 
research, renewable energy subsidies, energy and fuel 
efficiency standards, and technology standards for electri-
city generation. Many of these can complement the carbon 
taxes, but ideally the mix of policies will avoid unnecessary 
overlap, and remove any counteracting incentives.

The role the carbon tax is expected to play within the 
broader policy mix will also be an important determinant in 
its design. For example, several jurisdictions have adopted 
a carbon tax as their “flagship” climate policy, while others 
have used it to cover emissions not covered by other 
po licies (such as an ETS), resulting in quite a different tax 
de sign (in terms of their tax base, tax rate, etc.). 

SETTING THE STAGE FOR TAX 
DESIGN
Once a government has decided to adopt a carbon tax, it 
may be useful to do some preparatory work before delving 
into the actual design of the tax. Experience shows that 
developing a clear picture of policy goals and national 
circumstances at the outset can lay a solid foundation for 
informed decision making. Economic models, meanwhile, 
help provide insights into the potential effects of different 
design options on key policy objectives.
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Determine policy objectives
The policy objectives a government seeks to achieve with 
the tax—for example, GHG emission mitigation, revenue 
raising, promoting green development, or increasing the 
effi  ciency of the tax system—will affect a range of design 
op tions. The more specific these objectives are—for 
example, in terms of emission trajectories or revenue-
raising targets—the better governments can design the 
tax in a way that best meets their objectives. Jurisdictions 
will typically have mul t iple objectives, and prioritizing and 
aligning objectives will often be necessary. Carbon tax 
modeling (see below) can support decision makers in 
choosing design options that overall contribute the most to 
their collective policy objectives.

Understand national circumstances 
Carbon taxes will be most effective when they are designed 
taking into account the specific context of the jurisdiction. 
Understanding the emissions profile of the jurisdiction and 
the dynamics and economic structures of key emitting sec-
tors can help in determining where a carbon tax will be 
most effective. Having a clear picture of relevant capacities 
and governance constraints also informs decisions on 
scope, since some designs will require greater and more 
complex administration than others. At the same time, the 
level of support for mitigation action among the public, 
poli ticians, and key industries may be a factor in deciding 
which emissions should be included or how high the rate 
should be set. Moreover, understanding key areas of re sis-
tance early on can allow governments to develop ways to 
overcome them, for example, through revenue re cycling 
and effective communication strategies.

Define principles 
When considering design options based on policy objec-
tives and national context, policy makers can make use 
of a set of principles to help evaluate and inform these 
different options. While the choice of principles applied in 
this context will vary for each jurisdiction, a useful starting 
point is provided by the FASTER Principles for Successful 
Carbon Pricing (box 1).

Consider using models to support 
decisions
While many carbon taxes have been adopted without 
undertaking in-depth economic modeling, where sufficient 
data and resources are available, models can serve as a 
valuable tool to help inform decision making—by helping 
decision makers gain insights into a range of issues that 
are relevant to carbon tax design (table 1).

Different modeling tools are available to jurisdictions 
seeking to answer the types of questions listed in table 1. 
They vary significantly in the approach they take, and each 
tool has its own strengths and limitations, making it more 
or less suited to certain questions. An important first step 
is therefore to identify the specific issues governments 
want to gain insight into. Where resources and data allow, 
combining multiple approaches can provide a more comp-
lete picture of potential effects. 

DESIGNING CARBON TAXES
Designing a carbon tax involves making decisions ac ross 
a broad range of questions. This Guide presents these d e-
cisions under five broad design elements, as summa rized 

Box 1. The FASTER Principles for Successful Carbon Pricing

The FASTER Principles for Successful Carbon Pricing were developed jointly by the World Bank and the 
Organisation for Economic Co-operation and Development (OECD), based on the practical experience of different 
jurisdictions with carbon taxes and Emissions Trading Systems (ETSs). The FASTER Principles are the following: 

l	Fairness: Reflect the “polluter pays” principle and contribute to distributing costs and benefits equitably, 
avoiding disproportionate burdens on vulnerable groups; 

l	Alignment of Policies and Objectives: Use carbon pricing as one of a suite of measures that facilitate 
competition and openness, ensure equal opportunities for low-carbon alternatives, and interact with a 
broader set of climate and non-climate policies; 

l	Stability and Predictability: Implement carbon prices, within a stable policy framework, that give a 
consistent, credible, and strong investment signal, whose intensity should increase over time; 

l	Transparency: Be clear in design and implementation; 

l	Efficiency and Cost Effectiveness: Ensure that design promotes economic efficiency and reduces the 
costs of emission reduction; and 

l	Reliability and Environmental Integrity: Allow for a measurable reduction in environmentally harmful 
behavior. 
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Define the tax 
base

Determine the 
tax rate

Address potential 
undesirable effects

Determine use 
of revenues

Ensure oversight 
and compliance

Decide which 
sectors to 
cover

Decide which 
gases to cover

Choose the 
points of 
regulation 

Choose the 
entities to 
regulate and 
set thresholds 
(if relevant)

Determine the 
basis for setting 
the tax rate

Determine how 
the rate will 
develop over 
time

Consider using 
modeling to 
predict the effects 
of different tax 
rates on meeting 
policy objectives

 

Assess the risk of 
the tax leading to 
carbon leakage or 
producing negative 
distributional 
effects
Consider the costs 
and benefits of 
adopting measures 
to mitigate risks
Consider the costs 
and benefits of 
different measures
Develop criteria to 
determine eligibility 
for assistance 
measures (if 
relevant)

Calculate 
projected 
revenue from 
the carbon tax

Determine 
whether to 
redistribute 
revenues, 
lower income 
taxes, increase 
spending, or to 
do all three

Decide whether 
to allow offsets

Map the required 
roles and functions for 
administering the tax 
Determine whether 
these roles and 
functions can be 
carried out with 
existing capacities 
or require new roles 
to be defined and 
different capacities 
Establish clear 
procedures and 
ensure coordination  
of key entities
Include clear and 
meaningful penalties 
for noncompliance

Table 2. Checklist for the Five Steps of Carbon Tax Design

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

Issue How modeling can support decision making

Comparing carbon taxes 
to other instruments

Assessing relative performance of climate policy instruments
Evaluating interactions with other policy instruments and reforms 

Evaluating the broad 
impacts of alternative 
taxes

Evaluating economic costs/benefits of a given carbon tax design
Evaluating distribution of costs and benefits across income groups, geographic 
regions, and economic sectors 
Predicting non-GHG environmental benefits 
Estimating changes in GDP associated with different tax rates
Evaluating compatibility with FASTER principles

Determining sectoral 
responsiveness to 
carbon tax

Evaluating mitigation potential of technologies and practices 
Estimating specific changes in economic sectors in response to a carbon tax.
Evaluating impact of alternative sectoral coverage arrangements
Estimating effects of tax on fossil fuel consumption 
Forecasting technological changes due to a carbon tax

Estimating effects  
of tax rate decisions

Estimating emissions responses to different carbon tax rates
Estimating revenue arising from different carbon tax rates 

Assessing potential 
effects on leakage and 
distribution 

Estimating the extent of leakage likely to arise from the carbon tax
Estimating effects on different income groups or regions
Evaluating the effectiveness of mitigation measures 

Modeling the effects of 
options for revenue use

Estimating current marginal cost of public funds and relative marginal cost of 
various types of tax  
Estimating economic value of substituting a carbon tax for other taxes

Analyzing expost 
impacts

When conducting an expost analysis of the impacts of the carbon tax, many of the 
issues listed above could be addressed retrospectively rather than prospectively.  

Table 1. Carbon Tax Design Issues that Can Benefit from Modeling 
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in table 2. As indicated in figure 2, many of these decisions 
are linked, and so it is important to step back and consider 
how the different options fit together and, to the extent 
possible, aim to decide on an integrated tax design rather 
than making piecemeal decisions on individual questions.

Define the tax base

The tax base of a carbon tax refers to the fuels, sectors, 
and specific entities that are liable for paying the carbon 
tax. Defining the tax base is among the first and crucial 
decisions to be made in designing a carbon tax. How the 
base is defined will affect the degree of emission reductions 
that can be achieved, the amount of revenue that can be 
raised, and the industries and groups that will be affected 
by the tax. It also has implications for every other major 
decision that needs to be made in relation to carbon tax 
design, from the tax rate that will be needed to achieve a 
given emission or revenue target to the kind of institutional 
arrangements required to implement the tax. 

Though the tax base can be defined in many ways, a basic 
distinction can be drawn between so-called upstream and 
midstream taxes on the production, import, and sale of 
fossil fuels, and those on direct emissions (whether based 

Decide which fuels and sectors to cover

Decide which gases to cover

Choose the points of regulation 

Choose the entities to regulate and set thresholds 
(if relevant)

a

a

a

a

TAXES ON FUELS

JURISDICTION FUEL COVERAGE MAJOR EXCLUSIONSa

British Columbia All Agriculture, international aviation, and maritime transport
Denmark All EU ETS sectors, international maritime
France All EU ETS sectors, agriculture, commercial transport
India Coal Not applicable
Ireland All EU ETS sectors, agriculture, international maritime transport
Japan All Agriculture; forestry; air, rail, and maritime transport
Mexico Coal, oilb Not applicable

Norway Oil, gas EU ETS sectors, international maritime transport; fishing and 
agriculture (partially excluded)

Portugal All EU ETS sectors, international maritime transport

Sweden All EU ETS sectors, agriculture (partially excluded), international 
maritime transport

Switzerland All Transport; Swiss ETS-covered companies

United Kingdom All EU ETS sectors, agriculture (partially excluded), international 
maritime transport

TAXES ON DIRECT EMISSIONSc

JURISDICTION EMISSIONS COVERED
Australia (former) Electricity generation, industry, waste, fugitive emissions
Chile Large boilers and turbines 
South Africad Fossil fuel combustion, industrial processes, product use, fugitive emissions

Table 3. Coverage of Selected Existing and Planned Carbon Taxes

Note: EU ETS = European Union Emissions Trading System
a. This column indicates the most important exclusions for each carbon tax. For a more detailed description of the coverage and 
major exemptions of each tax, see table 16 and the technical appendix.
b. Includes coverage of oil products.
c. Taxes on direct emissions can typically be more precisely targeted to certain sectors and other emissions sources, and so 
it is less common to have major exclusions than it is for upstream taxes, where a tax is levied on a fuel that may be used for a 
number of purposes. More specific exclusions to taxes on direct emissions are listed in table 16 and the technical appendix.
d. In addition to applying the tax directly to emitters in the sectors mentioned, South Africa also intends to apply an upstream 
fuel tax to cover transport emissions.
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on fuel or not) such as those from electricity generation, 
industrial processes, and waste disposal. Taxes on fossil 
fuels are typically the most straightforward, since most 
ju ris dictions can “piggyback” on existing systems for ad mi-
nistering excise taxes. To date, they have also been the 
most common (table 3). These kinds of carbon taxes often 
require minimal additional administration and do not re quire 
MRV of emissions. Furthermore, the identification of the 
entity legally responsible for the tax typically follows exis ting 
excise tax rules.

Taxes on direct emissions may require more administra-
tion and building additional capacities for MRV, but may 
also allow for targeting a broader scope of emissions in 
certain jurisdictions. Since they generally require creating 
new ad ministrative structures or at least adapting existing 
struc tures, they also raise a number of additional ques-
tions, such as where in the supply chain to apply the tax, 
which legal entity to make liable, and whether to apply 
thresholds. Jurisdictions seeking to ensure the broadest 
possible coverage of emissions can apply elements of 
both systems—for example, by applying a direct tax to 
emissions of large installations and an upstream tax on fuel 
used by dispersed sources such as vehicles and buildings.   

Lessons learned
All else being equal, broader taxes will typically maxi-
mize emission mitigation and revenue-raising poten-
tial, and be more cost-effective. At the same time, 
which option (or combination of options) works best 
in a given jurisdiction will depend on factors such as 
the emissions profile of the jurisdiction; existing and 
planned climate, energy, and tax policies; the structure 
of key sectors; and government capacities for tax 
administration and MRV.  

Jurisdictions that have an existing ETS have tended 
to adopt carbon taxes to cover much of their non-ETS 
emis sions, though some have also used the carbon 
tax to apply a price floor to ensure some level of price 
stability in their ETS-covered sectors. Jurisdictions 
using the car bon tax as their “flagship” policy have 
sought to make coverage as broad as possible which, 
at least in the case of ju risdictions with a significant 
share of non-fuel emissions, will often mean designing a 
stand-alone tax system that directly targets emissions.

Determine the tax rate

Setting the tax rate is among the most important deci sions 
facing jurisdictions when they adopt a carbon tax. This 
in volves two major elements. First, policy makers have to 
choose the basis for setting the original carbon tax rate, 
and then they have to decide whether to set a trajectory for 
fu ture prices or adopt a specific mechanism for adjusting 
the rate over time.

Four main approaches can be taken to setting the original 
carbon tax rate, each of which is linked to different policy 
objectives. Governments can set the tax rate so as to seek 
a certain level of emission mitigation, to raise a certain level 
of revenue, or to reflect the social costs of emissions. In 
each of these three approaches, models can be used to help 
determine the rate that will help achieve a specific objective. 
In addition, jurisdictions can develop benchmark according 
to tax rates in jurisdictions with similar circumstances or 
those jurisdictions who are competitors in key commodities 
affected by the tax. Alternatively, jurisdictions that have an 
ETS may choose to make a link between the carbon tax 
rate and the ETS price, for example, by setting a limit on the 
differential between them at any given time. 

Several options are available to determine how the rate will 
develop over time, among others, defining a trajectory for 
the price over a given period, building in a rate adjustment 
formula, and making the rate subject to periodic review by 
experts, policy makers, and other stakeholders. Which of 
these options are actually available will partly depend on 
jurisdictions’ constitutional contexts.  

Lessons learned
Practice has seen jurisdictions adopting a wide range 
of tax rates—ranging from US$3 to US$168 per ton of 
CO2e (table 4)—and jurisdictions will need to consider 
their policy goals as well as their economic, social, and 
political context in determining the rate that will work for 
them. A range of jurisdictions have sought to set rates 
that achieve a certain level of emission abatement or 
raise a certain amount of revenue, and several have 
used some form of benchmarking to inform the tax rate.

Given the often broad range seen in estimates of the 
social cost of carbon (SCC), to date few jurisdictions 
have used this cost component as the basis for their 
carbon tax rate. On the other hand, jurisdictions do 
use the SCC estimate for other policy decisions, and 
there is a convincing argument for at least using these 
estimates to determine the range of prices that can be 
considered economically efficient.

In all cases, the approach taken is often only used 
as a starting point, and in most cases the final rate is 
deter mined as part of a political process that balances 
multiple policy objectives. Most jurisdictions have 
started with a relatively low rate and increased it over 

Determine the basis for setting the tax rate

Determine how the rate will develop over time

Consider using modeling to predict the effects of 
different tax rates on meeting policy goals

a

a

a
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time. This has been highlighted as an important factor 
in gaining support for the tax and providing industries 
and consumers time to adapt their behavior to the price 
signal, as well as being economically efficient. Where 
possible, defining the trajectory of the tax rate—at least 
in broad terms—or linking the rate to external factors 
such as progress in meeting emission reduction 
targets helps to provide the certainty needed to foster 
investments in low-carbon technologies. Opting for a 
variable rate can also be valuable where rate increases 
would otherwise require new legislation or be subject 
to challenging political processes. 

Avoiding undesirable effects of the  
carbon tax

Carbon taxes may sometimes have effects that were not 
intended as part of their design, such as causing carbon 
leakage—where emissions in the taxing jurisdiction are 
offset by an increase in emissions in jurisdictions without 
equivalent climate policies in place—or disproportionately 
affecting low-income groups or certain geographical regions. 
The extent to which these risks arise depends on a range of 
factors and in many cases will be limited. Nonetheless, the 
these risks are important political concerns and should at 
least be considered during the carbon tax design process.

Models can be useful in predicting potential leakage or 
distributional impacts, though they are also subject to un -
certainty and should only be used as an overall guide. Eco-
nometric, ex post evaluations can also be used to assess 
im pacts in practice, helping to inform periodic adjustments 
to measures designed to address undesirable effects. 
Ju ris dictions can also adopt a set of criteria to determine 
whether specific sectors, companies, or population groups 
qua lify for special support measures. In the case of leakage, 
most jurisdictions have focused on the emissions intensity 
of a given economic activity and the exposure of the sector 
to international trade, though including other factors such 
as the level of carbon prices in other jurisdictions can help 
provide a more robust assessment of that risk. Eligibility 
for distributional reasons will in many cases be linked to 
existing categories within the welfare system.

If jurisdictions determine that significant risks of leakage or 
negative distributional impacts exist, several measures can 
be adopted to mitigate those risks (table 5). What measure 
is chosen has important implications for the effective ness 
of the tax. The most commonly used are measures that 
re duce tax contributions, such as exemptions, rebates, 
and offsets, or provide in-kind support, such as subsidies. 
These measures can be applied to address both leakage 
and distributional concerns. Other measures that have 
been discussed specifically in relation to addressing 
leakage—but have not yet been applied in the carbon tax 
con text—include border measures to extend the tax to im -
ports and/or rebate it for exports; and reciprocal carbon 
price floor arrangements that reduce or eliminate the price 
diffe rential with competing jurisdictions.

JURISDICTION PRICE IN 2015 
 (US$/tCO2e)

British Columbia 22

Chile 5

Denmark 31

Finland 48–83

France 24

Iceland 10

India 6

Ireland 28

Japan 3

Mexico 1–4

Norway 4–69

Portugal 5

South Africa 8.50a

Sweden 132b

Switzerland 87

United Kingdom 16

Table 4. Examples of Carbon Tax Rates for 2015

Note: US$ = U.S. dollar; tCO2e = metric tons of carbon dioxide 
equivalent.
a. This rate is the “headline” rate for the South African carbon 
tax. In the first phase of the tax, liable entities are allocated 
tax-free allowances of 60–95%, meaning that the effective tax 
rate paid by liable entities will be significantly lower than the 
headline rate.
b. Sweden currently still applies a lower tax rate to industrial, 
agricultural, forestry and fisheries operations than to 
households and the service sector. However, from 2018 on, 
the industry rate will rise to the same level as the general rate, 
and for that reason only the general rate is shown here.

Assess whether the carbon tax risks causing 
leakage or undesirable distributional impacts

Consider costs and benefits of adopting 
measures to address these impacts

Define mitigation measures

Develop tests for determining eligibility, and 
consider whether to link eligibility to performance

a

a

a

a



CARBON TAX GUIDE: A HANDBOOK FOR POLICY MAKERS16

Lessons learned
Significant evidence has yet to be uncovered of leakage 
occurring under carbon pricing schemes in practice. 
Other business costs are typically far more significant 
deter minants of competitiveness than carbon pricing. 
There is somewhat more evidence that carbon taxes 
can have negative distributional effects, though this 
strongly depends on the context—in some jurisdictions 
the distri butional effects of a tax may in fact be positive. 
The relevance of leakage and distributional risks will 
depend, among other things, on the emissions the 
carbon tax is applied to. In the case of carbon taxes 
on transport and residential energy use, distributional 
concerns will usually be more relevant, while for 
taxes on heavy industry, leakage will tend to be more 
relevant.  
Given that measures to address leakage and dist-
ri butional risks are often costly and can themselves 
reduce the en vironmental effectiveness of the carbon 
tax, it is worth while for jurisdictions to closely examine 
possible risks be fore deciding to adopt measures 
and, where they do adopt them, define strict eligibility 
criteria to avoid applying them too broadly. It is also 
impor tant to carefully con sider which measures are 
more effective. Measures that exempt or reduce the 
amount of carbon tax paid by certain entities essentially 
eliminate or reduce the price signal, and are therefore 
highly detrimental to the environ mental effectiveness 
of the tax. Linking support measures to other factors 
such as outputs or the adoption of clean technologies 
are often more environmentally effective approaches.  

Determine use of revenues

Carbon taxes can raise significant revenue, and how the 
revenue will be used can have profound implications for 
the overall economy, the efficiency of the tax system, and 
public welfare. Broadly speaking, governments can use 
three strategies to decide how to use carbon tax revenue: 
(i) revenue neutrality, (ii) increased spending (including on 
debt reduction), and (iii) forgoing revenue by permitting 
entities to surrender offsets in lieu of tax payments.  
In its simplest form, revenue neutrality can be achieved by 
returning revenues to households and businesses through 
direct rebates. The latter can be provided equally to each 
tax payer or targeted at specific groups such as low-in-
come households or trade-exposed businesses. Revenue 
ne ut  rality can also be achieved by using the revenue to 
re duce other taxes such as labor or corporate taxes. This 
app roach is commonly considered the most economically 
effi cient way to use carbon tax revenue, although in some 
con texts increasing spending or lowering public debt can 
also have important economic advantages.

Where governments decide to use revenue to increase 
spen ding, they may direct it toward the general budget or 
ear mark it for specific purposes such as supporting environ-
men tal programs or increasing welfare support. Even funds 
deposited in the general budget may eventually be used for 

MEASURE EXAMPLES
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Reducing carbon 
tax payments

Exemptions British Columbia, Japan, Switzerland
Reduced tax rates Sweden, France
Rebates on carbon tax payments Denmark, Ireland, Finland
Offsets Mexico, South Africa

Support 
measures

Output-based rebates Sweden NOx tax

Support programs (e.g., subsidies) South Africa, Ireland, Switzerland, 
Japan

(Non-carbon) tax reductions British Columbia, France

Flat payments Australia

M
ea

su
re

s 
ad

dr
es

si
ng

 
le

ak
ag

e 
on

ly Border adjustments and consumption-based taxation California ETS

Tax coordinating measures None 

Table 5. Typology of Measures to Address Leakage and Distributional Risks

Calculate projected revenue from the carbon tax
Decide whether to redistribute revenues, lower 
income taxes, increase spending, or do all three
Decide whether to allow offsets

a
a

a



SYNTHESIS: CARBON TAXES IN BRIEF 17

spe cific purposes linked to the tax. Other jurisdictions may 
use the funds for reducing the deficit or paying off national 
debt. 

Governments can also decide to forgo part of their re venue 
by allowing taxpayers to surrender offsets as a sub   s titute 
for paying (part of) their carbon tax obliga  tions. Where 
domestic offsets are used, this has the effect of re  direc-
ting funds from the government (tax revenues) or sectors 
covered by the tax to uncovered sectors (invest ment 
in emission mitigation), though how much fun ding will 
eventually be invested in uncovered sectors will depend 
on a range of factors, particularly the offset price. 

Lessons learned
In practice, jurisdictions have employed a wide range of 
approaches to revenue use and many have combined 
multi ple approaches according to policy needs and 
prio rities (table 6). Revenue recycling by reducing other 
taxes has been widely used by jurisdictions drawn to the 
eco nomic efficiency of the approach and the potential 
it provides to reduce more distortionary taxes such 
as those on capital investments and labor. Increased 
spending can heighten the environmental impact of the 
tax where the revenue is directed to supporting climate 
programs or incentives. While in many countries direct 
earmarking of funds is not permitted, funds can also 
be directed to specific uses through agreements linked 
to the budget pro cess. There is as of yet no practical 
experience with the use of offsets under a carbon tax, 
though a number of jurisdictions are developing rules 
to allow offset use under their systems. 

Tax revenue has in some cases been used to help 
increase support for the tax among the general public 
and industry stakeholders, either through tax cuts, 
rebates, or support programs. For this to be effective, 
it is important to have clear communication on how the 
revenue is being used. It is also important to consi-
der timing here—governments can help consolidate 
support by committing to providing certain benefits 
upfront and clearly linking their continuation to the 
revenue generated through the carbon tax.

Ensure oversight and compliance

Effective tax administration requires effective institutions 
and processes to implement the tax and enforce comp-
liance with tax obligations. Downstream taxes on di rect 
emissions will also require the development of sys tems 
for the accurate MRV of emissions. Jurisdictions inva-
riab ly already have a revenue collection framework and a 
revenue body in place. To the extent possible, jurisdictions 
can also seek to align the administration of a carbon tax 
with existing frameworks and institutions. Carbon taxes 
that cover direct emissions and those that adopt additional 
design features, such as offsets, or link exemp tions or 
rebates to emission reduction agreements may, however, 
need to develop additional capacities. 

For upstream taxes, emissions are typically estimated 
based on fuel sales, avoiding the need for specific MRV, 
while taxes targeting direct emissions will typically need 
to establish more complex MRV systems. Where possible, 
ju risdictions can seek to build on existing systems, either 
those that already measure GHG emissions or those that 
monitor other relevant factors such as energy and indust-
rial outputs. 

Existing systems for ensuring compliance with tax obli-
gations—including audit procedures and penalties for non-
payment—will also often be used for enforcing the car bon 
tax. At the same time, compliance can also be en couraged 
in the design of the tax itself, for example, through simplicity 
and transparency, and matching design with government 
capacities.  

Lessons learned
What are the right institutional arrangements depends 
on the scope of the tax, how it is designed, and the 
existing legal and administrative context of each 
jurisdiction. One of the advantages of carbon taxation 
as a policy option is that jurisdictions will already have 
a revenue collection framework and a revenue body 
in place, providing a solid basis upon which to build. 
At the same time, often multiple government and 
nongovernment entities will be directly or indirectly 
involved in designing, implementing, and eva luating 
the carbon tax—particularly if it has a relatively broad 
scope—and so coordination is of key importance.

EVALUATE OUTCOMES AND 
REVIEW
Carbon taxes are often characterized by “learning by 
do ing,” and getting the design right will often require 
ju risdictions to make adjustments over time. As such, after 
imple mentation of a carbon tax, jurisdictions should plan 
to conduct reviews of program performance and impacts. 
They may also choose to build procedures for adjustments 
into the process.

Map the required roles and functions for 
administering the tax 
Determine whether required roles can be carried 
out with existing capacities or if new roles and 
capacities are needed
Establish clear procedures and ensure 
coordination of key entities
Include clear and meaningful penalties for 
noncompliance

a

a

a

a
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Different types of review exist and each has its role in the 
policy-making process. Impact evaluations assess the 
performance of the tax and support the other re views; 
comprehensive reviews are designed to amend funda-
mental elements of the carbon tax; and regular reviews are 
meant to amend administrative or technical elements of 
the carbon tax. Jurisdictions will often try to design impact 
evaluations to feed into comprehensive reviews and 
allow for evidence-based decision making. Jurisdictions 
should also identify a process for making adjustments 
where needed. Minor adjustments may be delegated to 

administrative authorities or even programmed to occur 
automatically, while more substantial adjustments might 
be reserved for legislators.

In defining this review process, policy makers will need 
to balance the following: (i) retaining flexibility to modify 
the program as the need arises; and (ii) providing the 
kind of predictability that facilitates decision making for 
covered entities. Systems with clearly defined processes 
and responsibilities for review and adjustment will tend to 
provide “predictable flexibility.”

JURISDICTION USE OF CARBON TAX REVENUE

Australia

Assistance for low-income households, including income tax reform 
Jobs and competitiveness package
Compensation to coal-fired electricity
Use of offsets
Clean Energy Finance Corporation (a green bank)

British Columbia Income tax reductions and credits 
Property tax reductions and credits

Chile General budget, intended for spending on education and health

Denmark Reduced income taxes and employer’s pension and social insurance contributions
Energy efficiency and environmental programs

Finland Reduced income taxes and employer’s social insurance contributions
General budget

France Reduced income and corporate income taxes
Energy assistance to low-income households

Iceland General budget

India Clean energy and environment

Ireland General budget / deficit reduction / debt payments

Japan Promotion of low-carbon technologies

Mexico General budget
Use of offsets

Norway 
General budget
Reduced income and capital taxes
Pension plan for low-income individuals

Portugal Income tax reductions for low-income households
General budget

South Africa

Electricity levy reduction
Support for energy efficiency and renewable energy
Support for public transport and rail freight transport
Use of offsets

Sweden General budget
Reduced income and corporate taxes

Switzerland
Reduced health insurance and social security contributions
Energy efficiency in buildings
Technology fund

United Kingdom General budget

 Table 6. Revenue Use in Selected Jurisdictions
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CAPITALIZING ON CARBON 
TAXES’ POTENTIAL
Recent years have seen carbon taxes solidify their position 
among the foremost policy instruments for addressing 
climate change. Experience over the past two and half 
decades has shown that, when designed well, they not 
only provide a powerful and efficient tool for reducing 
GHG emissions, but can also raise substantial government 
reve nue and help achieve a range of economic and de -
velop  ment benefits. Meanwhile, the increasing diversity 
of designs that has emerged highlights that carbon taxes 
can be molded to fit each jurisdiction’s particular legal, 
economic, and social context, and to fulfill different roles 
within its overall climate, energy, and fiscal policy mix.

As countries begin to move toward implementation of NDCs 
assumed under the Paris Agreement, the momentum on 

carbon taxes seems likely to continue. As an increasingly 
diverse range of countries and subnational jurisdictions 
design new carbon taxes—and those with existing taxes 
continue to improve and adapt—we can expect to see a rich 
landscape of designs and innovations. These experiences 
will in turn inform other jurisdictions’ efforts, leading to a 
collective process of continuous improvement in which the 
potential of carbon taxes to fulfil climate, development and 
fiscal policy objectives is capitalized upon.

Beyond collective learning, greater coordination on carbon 
pricing also has the potential to increase their effectiveness 
in meeting policy objectives. Such cooperation could 
pro vide the conditions that allow governments to adopt 
carbon prices that are comprehensive and provide ambi-
tious price signals that incentivize the transformational 
shifts in investment patterns needed to move toward truly 
low-carbon development paths.








