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Abstract. In the face of the Carbon Peaking and Carbon Neutrality Goals, car-

bon tax, as a key institutional tool, is crucial for improving green tax system, 

addressing climate change and international trade challenges.  Although it has 

significant advantages, the implementation of carbon tax also faces challenges 

such as social welfare impacts and short-term economic negative effects. It 

needs to be carefully coordinated with existing policies and is limited by tech-

nological conditions. The current situation is not the best time.  Drawing on the 

experience of countries such as Denmark and Japan, China can design an inte-

grated carbon tax system, such as incorporating existing taxes and gradually in-

creasing low tax rates, to enhance public acceptance.  Clarify the tax basis, op-

timize the collection process and tax incentives to enhance the emission reduc-

tion effect.  In summary, timely introduction of a reasonable carbon tax policy 

in the future will effectively assist in achieving China's Carbon Peaking and 

Carbon Neutrality Goals.  
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1 Introduction 

Global climate change poses significant challenges to human development.  In 2020, 
President Xi Jinping proposed China's Carbon Peaking and Carbon Neutrality Goals 
at the United Nations General Assembly, highlighting the responsibility of a major 
country.  To achieve this goal, efforts need to be made from multiple aspects. Carbon 
tax is a green tax, with taxpayers being producers or users of fossil fuels, and the tax 
basis being carbon dioxide or other greenhouse gas emissions. It can effectively cor-
rect the externalities of carbon emissions and is a powerful legal regulatory tool that 
has achieved significant results in international carbon reduction.  [1]The carbon tax 
policies of different countries vary. This article analyzes the international trend of 
carbon tax and selects representative countries to introduce their carbon tax systems. 
The aim is to learn from experience, design a carbon tax system that is in line with 
China's national conditions, build an efficient carbon reduction system, and help

 © The Author(s) 2024
Q. Wu et al. (eds.), Proceedings of the 2024 3rd International Conference on Public Service, 
Economic Management and Sustainable Development (PESD 2024), Advances in Economics, 
Business and Management Research 309,
https://doi.org/10.2991/978-94-6463-598-0_73

https://doi.org/10.2991/978-94-6463-598-0_73
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-598-0_73&domain=pdf


achieve the Carbon Peaking and Carbon Neutrality Goals.  Carbon tax, as an im-
portant tool, plays an irreplaceable role in promoting global carbon reduction.

2 The Development Trend and Policy Practice Experience
of International Carbon Tax

2.1 The Development Trend of International Carbon Tax

From the practice of international carbon tax, with the establishment of the EU Emis-
sions Trading System and the signing of the Paris Treaty as nodes, it can be divided
into three stages: the initial starting stage from 1992 to 2004, the exploratory devel-
opment stage from 2005 to 2015, and the in-depth expansion stage from 2016 to pre-
sent.[2]

Initial Start-up Stage. Finland was the first country to attempt to implement a carbon
tax. In 1990, Finland introduced a carbon emission tax, which was levied on mineral
fuels based on the carbon content in the fuel.  Some European countries have also
started to impose carbon taxes.  Among them, Denmark has a relatively mature car-
bon tax system and has a good effect on collecting carbon taxes.  However, at this
stage, only a few European countries have implemented carbon tax collection.  In
addition, due to the certain impact of carbon tax on industrial development, and the
low initial tax rate of carbon tax, as well as the small scale of industries covered, the
constraint effect of carbon tax on emission reduction at this stage is not significant.

Exploring the Development Stage. The European Union Emissions Trading Scheme
(EU ETS) was established in 2005, which was the world's first carbon emissions trad-
ing system.  European countries that have previously implemented carbon taxes have
joined in and used this as a platform to explore new forms of collaboration between
carbon taxes and carbon trading to reduce emissions.  In order to better coordinate
carbon taxes and carbon trading, countries such as Norway and Denmark have im-
plemented carbon tax reduction policies for companies that join the EU ETS since
2008.  During this period, the tax rate and coverage of carbon taxes have become
increasingly high, and the restrictions on greenhouse gas emissions have become
more apparent. Some countries in Asia and Latin America have also begun to imple-
ment carbon taxes, but they are still mainly concentrated in European countries.

In Depth Expansion Stage. The formal signing of the Paris Treaty in 2016 marked a
gradual consensus on protecting the environment and addressing climate change
globally. Each contracting party began to take various measures to reduce carbon
emissions and slow down the process of global climate change.  At this stage, more
and more countries outside of Europe are beginning to impose carbon taxes.  Similar
to the previous stage, the tax rate of carbon tax is still constantly increasing, and the
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scope of carbon tax coverage has also covered most industries and fossil fuels. The
carbon tax has gradually entered the stage of deepening and expanding.

2.2 Design and Practice Experience of Carbon Tax Systems in Various
Countries

Due to different levels of development and national conditions, carbon tax policies
vary among countries.  In terms of tax system, there are mainly three types: independ-
ent taxes, and taxes included in environmental taxes or energy and resource related
taxes.  In terms of taxation scope, it is divided into carbon dioxide, all greenhouse
gases, and only fluorine-containing greenhouse gases.  In terms of taxation targets, it
is divided into all fossil fuel taxation, partial taxation, and taxation on emission facili-
ties.  In addition, there are differences in taxation, tax rates, preferences, and usage
among countries. The following will summarize and analyze the carbon tax policies
of representative countries.

Denmark. Denmark attaches great importance to environmental protection and low-
carbon development. Environmental related taxes account for about 10% of total tax
revenue, and carbon taxes are implemented as part of environmental taxes.  In 1992,
Denmark began imposing a carbon tax on households, covering petroleum products,
coal, electricity, etc. (excluding natural gas, gasoline, and biofuels), with a tax rate of
13 euros per ton of carbon dioxide.  The following year, the scope of taxation expand-
ed to the industrial and commercial sectors, including enterprises that use natural gas,
becoming the world's first country to comprehensively levy a carbon tax.  To reduce
the tax burden, the Danish government provides tax incentives, refunding 50% of
income tax and imposing a 10% tax on the excess portion of heavy industry enterpris-
es, with the actual tax burden being 5% of the benchmark tax rate[5].

In 1996, Denmark launched a new plan to set different tax rates based on energy
use (heating, production, lighting), while imposing sulfur dioxide tax and energy tax,
implementing double taxation on fossil fuels. At that time, the tax incentives were
also reduced, but if a company promises to save energy and reduce emissions and
passes the audit, it can enjoy a low tax rate of less than 5% of the standard tax rate..
Carbon tax revenue is earmarked for specific purposes, subsidizing enterprise energy-
saving plans, and enhancing energy-saving awareness and competitiveness.

In recent years, Denmark has continued to adjust its carbon tax policy and develop
long-term energy plans.  Denmark has successfully promoted energy conservation and
environmental protection through efficient tax tools.

Japan. Japan proposed the "Specific Plan for Environmental Tax" in 2004, and after
revision, formed the "Specific Plan for Environmental Tax (Basic Outline)" in 2005,
which was scheduled to be implemented on January 1, 2007. The scope of taxation
covers fossil fuels such as coal, oil, natural gas, etc. It is taxed based on their carbon
content, targeting households and enterprises separately in the production and con-
sumption stages.[3] The initial tax rate is 2400 yen per ton of carbon dioxide.
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After its implementation, Japan's carbon tax system has undergone multiple re-
forms.  In 2011, the carbon tax became an additional tax on oil and coal, and the col-
lection method was changed to increase the carbon tax on carbon dioxide emissions
from fossil fuels in addition to the original oil and coal tax. In 2012, the "Detailed
Plan for Global Climate Change Countermeasures Tax (Carbon Tax)" was introduced,
renaming the carbon tax as the "Global Climate Change Countermeasures Tax", and
proposing to implement differential tax rates from 2012 to 2016, gradually increasing
them.  Since October 2012, the tax rates have been adjusted to 250 yen/kiloliter for
oil, 260 yen/ton for natural gas, and 220 yen/ton for coal, with a significant reduction
in tax rates.  The subsequent tax rates will continue to change, and the overall trend is
that the tax rates will continue to rise. In order to reduce the burden on taxpayers,
multiple tax incentive measures have been taken: a 40% -50% tax reduction for high
emission taxpayers who achieve emission reduction targets, a 50% reduction in kero-
sene carbon tax, and tax exemptions for coal and coke used in steel, cement produc-
tion, and coke production.

In addition, Japan has also introduced supporting measures to promote the orderly
development of carbon taxes, including establishing a green innovation fund to sup-
port energy industry innovation, increasing the budget for energy-saving technology
research and development, implementing financial subsidy policies to encourage
emissions reduction, and establishing a green financial system.  Japan's carbon tax
covers about 75% of the country's carbon dioxide emissions, effectively reducing
domestic emissions and generating tax revenue. It also enhances national low-carbon
awareness and promotes industrial technological innovation.

Sweden. The carbon tax in Sweden, as part of the energy tax, began in 1991 as a sup-
plement to the carbon dioxide tax and sulfur tax in the energy tax, and was officially
included in the Energy Tax Law in 1992.  The tax system design focuses on fossil
fuels as the core, first imposing taxes on energy intensive industries, and gradually
expanding to other fields, taking into account energy consumers upstream and down-
stream of the industry, reflecting the "polluter pays" principle. [4] At first, the scope
of taxation was relatively narrow, but with the increasing attention to environmental
protection and global warming issues, the scope of taxation has expanded to all types
of fuel oil.

Sweden adjusts its carbon tax rate annually based on economic development and
carbon reduction needs, and the tax rate is on the rise, increasing from 43 euros/ton in
1991 to the current 118 euros/ton, making it the country with the highest carbon tax
rate in the world.  After 1993, in order to maintain economic development and reduce
the burden on taxpayers, Sweden began to set different tax rates for different sectors
and purposes, and the tax rate for the industrial sector was slightly reduced.

In terms of tax incentives, the Swedish carbon tax system has a systematic and
continuous tax refund and exemption system, with a high degree of refinement.  The
preferential policies are mainly divided into four categories: statutory exemption cat-
egory, covering residents' daily electricity generation, heating energy consumption,
etc;  Statutory exemptions and reductions focus on fuel consumption of transportation
vehicles in the fields of waterways, railways, and aviation;  Statutory exemptions or
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tax refunds focus on fuel consumption during engine operation, metallurgy, and min-
eral production processes;  Statutory tax refunds focus on the reduction and exemp-
tion of fuel use in the areas covered by the EU Emissions Trading System.  Greatly
reducing the burden on taxpayers.  At the same time, Sweden has also introduced
relevant supporting measures to promote the orderly development of carbon taxes.
These measures have effectively promoted the implementation of carbon taxes, re-
duced obstacles to implementation, and achieved good governance results.

3 The Institutional Choice of Levying Carbon Tax in
China under the Carbon Peaking and Carbon
Neutrality Goals

The practices of various countries in levying carbon taxes have certain reference sig-
nificance for China to establish a carbon tax system.  Considering the actual situation
in our country, it is of great significance to design the relevant factors of carbon tax
reasonably to ensure the timely achievement of the "dual carbon" target.

3.1 Incorporate Carbon Tax into Existing Tax Categories for
Management and Administration

Given the complex process and legislative issues involved in establishing a new inde-
pendent tax category, international experience has shown that incorporating carbon
tax into existing tax categories is a common choice.  China already has mature envi-
ronmental protection tax and resource tax policies, and carbon tax can be considered
for inclusion.  Since 2018, China has officially implemented the Environmental Pro-
tection Tax Law of the People's Republic of China, and greenhouse gases are not
included in the current taxation targets of environmental taxes.  The environmental
tax has been implemented for six years, with high social acceptance and gradually
improving the management system.  Therefore, adding greenhouse gases as a new tax
item and making carbon tax a part of environmental protection tax can reduce imple-
mentation resistance and avoid the problems that may arise from the establishment of
new tax categories.  This move can not only utilize the existing tax system, but also
effectively promote carbon reduction, which is an important way to achieve the Car-
bon Peaking and Carbon Neutrality Goals.[7]

3.2 Adopting a Low Tax Rate and Setting Tax Rates in a Tiered
Manner

Because the introduction of a tax will increase the tax burden on enterprises and resi-
dents, to some extent affecting social welfare and producing negative economic ef-
fects in the short term.  The industries most affected by the introduction of carbon tax
are high energy consuming industries. In order to reduce the impact on them and min-
imize the impact on social welfare and economic development, China should adopt a
lower tax rate to impose carbon tax.  At the same time, based on China's carbon re-
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duction goals and the implementation effect of carbon tax, the tax rate will be appro-
priately raised in the later stage to promote the transformation of China's energy struc-
ture towards cleanliness, promote the development of green and low-carbon technolo-
gies, and fully leverage the carbon reduction effect of carbon tax. When determining
the carbon tax rate, it is also necessary to fully consider the average carbon price in
the national carbon emission trading market to achieve a reasonable sharing of carbon
emission costs. [9]

3.3 Reasonably Determine the Tax Basis and Collection Process of
Carbon Tax

At present, there are mainly two methods of charging based on fuel and emissions.
According to the above analysis, charging based on emissions requires mature carbon
monitoring capabilities and technological levels.  Levying based on fuel is relatively
simple and has lower taxation costs, as this type of taxation only requires measuring
the consumption of fossil fuels and then converting carbon emissions based on the
characteristics of different fossil fuels.  Therefore, if there is no mature and accurate
carbon emission statistical monitoring technology in China at the time of the introduc-
tion of carbon tax, the first choice is to levy based on fuel, and gradually shift to the
method of levying based on emissions with the development of technology.

From the perspective of the collection process, in order to reduce collection costs
and improve collection efficiency, during the initial period of carbon tax collection, it
is possible to choose to collect taxes in the production process of fossil fuels. Subse-
quently, with the maturity of carbon emission statistical monitoring technology, the
gradual transformation of tax basis, and the continuous improvement of tax collection
and management capabilities, the taxation process can also be moved to the consump-
tion process, making the carbon tax more binding on carbon emissions. [8]

3.4 Implement Reasonable Carbon Tax Preferential Policies

Analysis of carbon tax systems in multiple countries shows that they widely adopt tax
incentives aimed at reducing the burden on taxpayers, mitigating economic and social
shocks, accelerating the acceptance of carbon taxes, and reducing implementation
barriers.  When formulating preferential policies, the principle of tax neutrality should
be followed, and taxes should be returned in a constructive manner to enhance tax-
payers' environmental awareness, while avoiding tax distortions caused by repeated
taxation.  In the initial stage, a wider range of preferential policies can be set, gradual-
ly narrowing with the development of carbon taxes to ensure emission reduction ef-
fects. Specific discounts can be targeted at: 1. Special industries such as energy inten-
sive sectors to ensure their economic status and international competitiveness; 2. In-
dustries related to national economy and people's livelihood, maintaining social wel-
fare; 3. Encourage enterprises to sign voluntary emission reduction agreements, pro-
vide tax incentives and other benefits, and motivate emission reduction actions. [6]
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4 Conclusion

 The "dual carbon" goal needs participation from governments, enterprises, and the
public. A comprehensive legal system for carbon reduction is crucial for carbon neu-
trality. In the future, the carbon tax system, interacting with emissions trading, will
encourage enterprises to upgrade low-carbon technologies. Initially, a favorable tax
rate should be set, gradually increasing as China transitions to green, low-carbon, and
zero-carbon. Tax revenue should be used as special funds to support, reward, and
promote enterprises' R&D in low-carbon, carbon-reduction, and negative-carbon
technologies, ensuring a virtuous cycle of carbon tax collection and technology up-
grades.[9]
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