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Abstract: In this paper, we focus on China's power sector to investigate ways to improve 

emissions reductions in the context of global warming and rising carbon emissions. This 

paper reviews the current state of adapted carbon emission reduction policies in China's 

power industry and assesses the potential effectiveness of two mechanisms, carbon taxation, 

and carbon trading, in achieving substantial emissions reductions. China's power sector is a 

major contributor to global carbon emissions, and the paper explores the balance between 

short-term carbon tax policies and long-term carbon trading strategies aimed at promoting an 

early peak in carbon emissions as well as carbon neutrality within the country. This research 

finds that the carbon tax can have positive impacts in the short term, whereas carbon trading 

exhibits higher efficiency in the long term. The paper addresses this by proposing a 

combination of the two mechanisms to achieve effective emissions reductions in the power 

industry, supporting China's goal of achieving carbon neutrality by the time of 2060. Finally, 

we explore the feasibility and benefits of implementing a carbon tax, highlighting its 

suitability for near-term implementation in the power industry. We conclude that a 

combination of carbon taxes and carbon trading can make a significant contribution to China's 

carbon peak and carbon neutrality targets. 
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1. Introduction 

1.1. Background 

Since the industrial revolution, global warming has intensified. Temperature increases due to rising 

greenhouse gas concentrations [1]. There are recurring droughts, floods and heat waves. It will affect 

millions of people and cause billions of dollars in damage [2].  Recognizing the magnitude of the 
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problem, countries have signed the Paris Agreement, which sets the goal of limiting global warming 

to a maximum of 1.5℃ [3]. Governments around the world have taken a range of measures to reduce 

carbon emissions in order to achieve this goal, including carbon taxes and emissions trading. Market-

based mechanisms such as reducing carbon emissions are used not only for macroeconomic policies 

but also for reducing global carbon emissions. The current analysis, however, shows that national 

commitments and actions have had little impact on carbon emissions, whereas global carbon 

emissions are still increasing [4]. There is an urgent need to improve this framework if large 

reductions in greenhouse gas emissions are to be achieved.  In this paper, we focus on China's energy 

sector and explore ways in which future efforts to reduce greenhouse gas emissions can be improved. 

1.2. China's present situation 

China plans to reverse this trend by formally establishing a national carbon market on 16 July 2021 

and developing pilot local carbon markets in parallel with the national carbon market. The current 

carbon market, however, only covers half of the domestic market and faces issues such as 

unreasonable carbon prices and illiquidity [5].  Many researchers have identified benefits such as 

broad coverage of carbon taxes, another important tool for reducing emissions [6], but these still 

suffer from shortcomings and have not been implemented in China. China's carbon emission 

reduction measures have not yet been completed. 

1.3. Reason for focusing on China's energy sector 

China is the world's largest carbon dioxide emitter, accounting for one-quarter of the world's carbon 

dioxide emissions [7] and emissions are still increasing [8]. As of 2020, the energy sector, which 

relies primarily on the burning of fossil fuels to generate electricity, will account for approximately 

40% of the total emissions of carbon dioxide [9]. In the course of the debate at the 75th UN General 

Assembly, President Xi Jinping announced that China would increase its national contribution and 

take stronger policy steps to achieve a 2030 peak in CO2 emissions and a 2060 increase in carbon 

neutrality [10]. The Chinese government also aims to reach carbon neutrality by the year 2060. 

1.4. Research subject 

For the energy sector, we will assess two mechanisms, the carbon tax and the carbon trade, based on 

the current state of China's domestic decarbonization measures, and study a balanced carbon trading 

and carbon taxation mechanism appropriate to the energy sector, including the short- and long-term 

potential and effectiveness of carbon taxes and carbon trading. That is, the goal is to combine the two 

mechanisms, with a focus on carbon tax policy in the short run and emissions trading policy in the 

long run. This would encourage China to significantly reduce its carbon emissions, as well as help it 

reach peak carbon and carbon neutrality more rapidly. 

2. Literature review 

2.1. Current situation of emission reduction policy in power industry in China 

2.1.1. Development status of carbon tax in power industry 

Climate change is a pressing global concern, prompting widespread attention and emphasizing the 

significance of cultivating a low-carbon economy and achieving a sustainable societal development. 

Current statistics reveal that the power industry contributes 40% of global CO2 emissions, followed 

by 23% from daily transportation and 22% from sources like cement plants, oil refineries, and steel 

mills [11]. Electric power, as a secondary energy source, plays a vital role in the economic growth 

Proceedings of  the 3rd International  Conference on Business and Policy Studies 
DOI:  10.54254/2754-1169/106/20241237 

66 



 

 

and industrial production, experiencing substantial demand worldwide. Notably, in 2015, fossil 

energy accounted for approximately 89% of China's total primary energy demand [12], and 83.4% in 

2022. Disturbingly, as of July 2017, an alarming 79.8% of China's total power generation originated 

from coal-fired power plants [13]. Despite the improvement, illustrated by the statistics of 71.13% in 

2021 and 65.6% in 2022, it is crucial to reevaluate and adjust China's power industry energy structure. 

The reduction of greenhouse gas emissions becomes a pressing imperative for the country's power 

sector and a necessary step towards globally restructuring the energy production system. 

The carbon tax policy is currently advocated and adopted as the most effective means in order to 

reduce carbon emissions among various climate protection strategies, with many countries 

implementing it in different forms. Extensive research has been conducted on the carbon tax and its 

implications. Studies demonstrate that the clean power industry would experience significant positive 

impacts once a carbon tax is imposed. In the short term, this policy can dramatically influence oil 

prices, leading businesses to curtail oil demand to manage costs [14]. Zhang examines China's carbon 

reduction policy using a recursive dynamic CGE model [15]. The findings also suggest that recycling 

carbon tax revenue can help alleviate the effects of implementing such a policy, especially in the short 

term. The implementation of a carbon tax is poised to exert a significant influence on China's power 

industry, leading to a diversified development of renewable energy sources to varying extents. China 

has the plan to increase the share of non-fossil energy in consumption in the future, hoping that by 

2025, 2030 and 2060, the proportion of non-fossil energy will reach to about 20%, 25% and 80%. 

According to research, a substantial reduction of CO2 emissions can be reached in as early as 2030 

to 2040. Through the adoption of a medium-level carbon tax as proposed in this study, the power 

industry can effectively meet emission reduction targets while minimizing associated costs. The 

medium carbon tax emerges as a potent and efficient tool for fostering environmental and economic 

sustainability [16]. 

2.1.2. Development status of carbon trading in power industry 

In response to growing environmental concerns and climate change, China promised to be carbon 

neutral by 2060. While it is difficult to achieve carbon neutrality, it appears that carbon trading, as a 

means of improving energy efficiency and reducing emissions, is an important policy option for the 

promotion of carbon neutrality. As of July 26, 2023, the number of transactions in the pilot market in 

China has reached 241 million tonnes, and the total value of the total transaction is RMB 1.107 billion. 

However, China's carbon trading market is still at an exploratory stage [17]. Therefore, it is very 

important to perfect the implementing methods of carbon trading policy in China. 

Currently, China's carbon emission trading system has been put into operation, and all pilot 

projects have essentially integrated the power industry into the carbon emission control [18], Which 

reflects the importance of implementing carbon trading policies in the power industry. The power 

industry is China's biggest carbon emitter and a major participant in the carbon market. As a result, 

more and more attention has been paid to the implementation of carbon trading in the power industry, 

and it has been proved that China's carbon emission trading policy has played an important role in 

reducing emissions [19]. With the deepening of the research, some scholars [20] used The TIMES 

model for quantitative scenario analysis and found that for the long-term goal of carbon dioxide 

emission reduction, the incremental cost attached to carbon trading policy is relatively low, and the 

use of carbon dioxide emission allowances has more advantages than carbon tax [21]. Some 

subsequent studies have found that some enterprises in the power industry mainly focus on reducing 

their output in the short term, rather than R&D and investment in emission reduction technologies 

[22], which is contrary to the purpose of carbon emission policy. Moreover, in the initial phase of 

China's carbon trading policy, only coal and gas generation units are included, which cannot cover 

all sectors. 
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2.1.3. Literature summary 

In the short term, the carbon tax can solve the problem that the electricity supply can't satisfy the 

demand. However, in the long term, it is more efficient for carbon trading to reduce carbon emission 

in power industry. Therefore, exploring the balance mechanism of carbon tax and carbon trading in 

power industry will be the main problem to be solved. Former research has not discussed the topic in 

the perspective of combing long-term and short-term effects to propose a possible solution, and our 

paper will attempt to adapt this perspective. 

In this study, we will try to put forward possible suggestions that we believe are viable and suitable 

for a better picture in reducing carbon emission in Chinese power industry. 

3. Current status of carbon pricing mechanism in China 

3.1. Current status of China’s carbon emission 

As can be seen from the figure 1, China's carbon emissions have shown an increasing trend over the 

years, and the proportion of the total global emissions is still stable at about 28%, and is on the rise. 

With the rapid development of China's national economy, electricity consumption is also increasing. 

Based on 2020 carbon emissions, the amount of emissions from coal-fired power stations reached 

3.539 billion tonnes, accounting for more than one-third, 34.11%, and is the largest carbon emission 

industry. In terms of industry categories, as shown in figure 2, the power sector ranks after industry, 

with carbon dioxide emissions of 3.666 billion tons, accounting for 35%. China is a country with a 

large population and huge consumption of resources, and although carbon emissions are increasing, 

China's GDP is also growing. In addition, the growth rate of GDP is significantly faster than the 

growth rate of carbon emissions, which indicates that China has adopted policies to reduce carbon 

emissions, but the Chinese government still needs to further adopt efficient and correct emission 

reduction policies to prevent the continuous occurrence of extreme climate and the further 

deterioration of climate. 

 

Figure 1: Trends of China’s carbon emissions and their share in global carbon emissions from 2010 

to 2022 
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Figure 2: Proportion of China's carbon emissions by industry 

3.2. Temporal analysis for the effectiveness of carbon tax and carbon trading 

Based on the Table 1, it shows that the carbon tax is sufficiently effective in cutting carbon emissions 

worldwide. In the part of carbon emission reduction, different countries succeeded in decreasing 

carbon emission by practising carbon tax. In Denmark, 1.15 million tons of carbon dioxide was 

reduced. In Sweden, the carbon emission declined by 8% from 1990 to 2006. In America, the $10 

carbon tax would cut carbon emissions by 1.39 to 1.55 billion tons per year, generating a net income 

of $106.47 to $118.33 billion. Thus, carbon tax is a strong method for the government to decrease the 

domestic carbon dioxide. 

Table 1: Time dimension analysis table 

Country Carbon tax Environmental effect 

Denmark 1992: $17.38/t 

1999: €12.1/t 

The carbon emission of companies decreased 2.3 

million tons in 2005. Half of the reduction was 

contributed by carbon tax. 

Netherland 1995: $2.88/t The carbon emission reduction in 2000 was 1.7-2.7 

million tons. 

Finland 1990: $1.62/t 

2008: €20/t 

From 1990 to 1998, carbon emission dropped by 

7% per year compared with the situation without 

carbon tax. 

Sweden 1991: $37.7/t 

2009: $158.32/t 

The carbon emission in 2006 was 8% less than that 

in 1990. 

Norway 1995:Gasoline $19.72/t, 

Diesel $61.01/t 

2013: $4.76/t-$71.46/t 

From 1991 to 1993, the emission of carbon dioxide 

declined by 3%-4%. 

Britain Gas: $16.87/t 

Coal: $9.08/t 

Electricity: $18.17/t 

The reduction of carbon emission from 2001 to 

2005 was 58 million tons. 

Canada 2008: C$10/t 

2012: C$30/t 

From 2008 to 2011, the emission of CO2 per capita 

in British Columbia decreased by 10%. 

 

In China, carbon trading had been practised since 2021, and the national carbon dioxide emissions 

per unit of GDP in 2021 fell by 3.8% compared with 2020, or 50.8% compared with 2005. From 2021 

to 2023, the cumulative trading volume of carbon emission quota is about 240 million tons, and the 

Proceedings of  the 3rd International  Conference on Business and Policy Studies 
DOI:  10.54254/2754-1169/106/20241237 

69 



 

 

total number of transactions is about 11.03 billion yuan. Based on the data above, carbon trading 

presents a great effect on carbon emission reduction. 

4. Feasibility analysis of two carbon pricing mechanisms 

4.1. Feasibility analysis of carbon tax 

Rob Dellink, an Irish scholar, once studied the impact of the implementation of carbon tax policy on 

the national economy based on the CGE model and took the economy of Ireland as the research object. 

In addition, a general equilibrium model of carbon tax is established, and it is concluded that carbon 

emissions can be reduced by 25% when the carbon tax rate is at the level of 10 euros /tC [23]. The 

imposition of carbon tax changes the cost of emitters, so emitters have to adjust their production 

behavior, thus limiting the listing of high energy consumption products and the effective mechanism 

of energy price fluctuations, can promote the generation and use of energy to achieve an effective 

balance, and further promote economic and social development and progress. According to the 

existing research theory and implementation results, carbon tax is proved to be feasible. First, there 

are international carbon tax experience that can be used for reference. Many countries and regions 

have adopted tax policies to control carbon emissions, enabling enterprises to enhance environmental 

awareness and reduce carbon emissions, and have achieved remarkable results. Second, there are 

already successful practice cases of similar taxes in China for reference. And as a mandatory content 

based on state rights, efficiency can also be fully guaranteed [24]. Finally, in recent years, China is 

increasing its efforts to realize the exploration of science and technology and the research and 

development of equipment, and a large number of talents in related fields have emerged, and carbon 

detection technology is gradually maturing. It provides guarantee for the effective implementation of 

carbon tax system. 

The implementation cost of carbon emission trading and carbon tax mainly refers to the initial cost 

consumed when the emission reduction mechanism is actually put into operation. For the power sector, 

the implementation costs of emissions trading are relatively complex compared to carbon taxes. On 

the one hand, the determination of emission rights will take more time to adjust due to policy obstacles. 

Emissions trading, on the other hand, would require a completely different set of infrastructure, all of 

which, given China's current situation, is fraught with uncertainty [25]. On the contrary, all the actions 

of a carbon tax could be implemented based on the existing tax system, which is more suitable for 

short-term implementation. In order to achieve the goal of carbon neutrality and carbon peaking as 

soon as possible, starting from China's power industry, the carbon tax policy can be prioritized in the 

short term, starting from a low tax rate, constantly changing the collection method according to the 

actual situation, and gradually completing the carbon tax system. 

4.2. Feasibility analysis of carbon trading 

China's Emissions Trading Policy (CETP) and other countries' emissions trading rights policies have 

become global strategies to address the long-term 1.5 ° C target [26]. The implementation of China's 

CETP has great global benefits for reducing global carbon emissions and achieving the Paris 

Agreement's long-term objectives. As one of the major energy consuming industries in the country 

and the emission of pollutants, high-carbon power companies purchase emission permits from the 

carbon market, whereas low-carbon companies can sell the rest of the permits on the carbon market 

to make a profit. In the long run, it is conducive to the expansion of the living space of enterprises, 

effectively push forward the whole process of reducing carbon emissions in electric power industry, 

and enhance energy efficiency. 

In practice, first of all, China's total carbon market is large. CDM projects focus on renewable 

energy, and China ranks first in the world. As of April 1, 2021, the registered projects are mainly 

Proceedings of  the 3rd International  Conference on Business and Policy Studies 
DOI:  10.54254/2754-1169/106/20241237 

70 



 

 

concentrated in wind, hydropower, solar energy and other fields, of which the number of projects in 

China is 3,861, accounting for 45.9%, ranking first in the world. Second, coverage continues to grow.  

Currently, it is relatively easy to build a national carbon market, and the trading entities of the power 

industry only have key emission units. Once the power industry's carbon market operates stably, it is 

planned to expand its market trading units and trading products in an orderly manner, further expand 

the coverage of the country's carbon market to include more high-emitting industries. The plan calls 

for a nationwide carbon market to include eight energy intensive industries, including power 

generation, steel, building materials, nonferrous metals, petrochemical, chemical, paper and aviation, 

including about 8,500 carbon emission enterprises, and the carbon emissions under control will be 

around 70% of the country's total energy-related carbon emissions. 

All in all, China's carbon trading system is in line with the Paris Agreement's long-term objectives. 

The implementation of ETS improves market liquidity, reduces price volatility and, most importantly, 

incentives companies in the industry to achieve emissions reduction targets more effectively. 

5. Conclusion 

Under the background of global carbon emission reduction, this article mainly analyzes the Chinese 

power industry according to the status quo, discusses the implementation effect of two mainstream 

related policies -- carbon tax and carbon trading, and makes suggestions for the formulation of future 

policies. Through the analysis of China's total carbon emissions, power industry carbon emissions 

data, and economic growth data, this paper analyzes the reasonable carbon emission reduction policy, 

and its importance. Based on the opinions of other scholars and policy implementation, academic 

analysis; pointed out the advantages and characteristics of carbon tax and carbon trading in the long 

and short term; proposed that the future carbon reduction in the short term and on carbon trading in 

the long term. The article hopes to add a force to carbon emission reduction through the analysis of 

advantages and disadvantages. 
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