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Abstract: With the development of society and industry, global warming has become an 

important environmental issue, and carbon trading is a powerful tool to limit greenhouse 

gas emissions, and more and more countries have started to adopt carbon trading systems to 

decrease carbon emissions and to improve the environment. This paper lists the major 

carbon trading markets in the world and compares them with China's carbon trading, 

examining the development status, implementation and achievements of carbon trading in 

each country. This study investigates the carbon trading mechanisms in the EU, Japan and 

New Zealand, conducts a detailed study on carbon pricing, voluntary emission reduction, 

and policy promotion, points out the strengths and weaknesses of carbon trading in China, 

and makes suggestions for development and improvement. This will be useful for other 

carbon trading markets as well, and the expansion of the ranges of carbon trading 

mechanisms employed will further control carbon emissions. There is a need to establish a 

multi-level emissions trading system using various market-based instruments from central 

to provincial levels and to maintain the carbon market using more flexible carbon pricing. 

This paper hopes to establish a solid market system to achieve the goal of combating global 

warming by improving all aspects of carbon trading. 

Keywords: Carbon Trading, China, International, Emissions Trading Scheme, Carbon 

Trading System 

1. Introduction 

With the progress of society and the development of industry, global warming has become an 

important environmental issue, and carbon trading is a powerful tool to limit greenhouse gas 

emissions, and more and more countries are adopting this tool to limit emissions. Many countries 

have established relatively mature carbon trading strategies, but as carbon trading is still a 

completely new field, many institutional elements are still imperfect. 

As the largest carbon emitter and the largest developing economy, it is important to establish and 

operate an emissions trading scheme (ETS) in China. Carbon emissions are about people's survival, 

development, equality and other factors. Establishing and operating a cap-and-trade ETS in China 

faces unique political, economic, and institutional issues. China has become the world's most 

important GHG emitter, accounting for 24.6% of global GHG emissions [1]. To control carbon 

emissions in a cost-effective manner, China has launched several regional carbon trading pilots and 

has included the coal power sector in its first carbon trading projects. This is the first time that a 
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cap-and-trade model has been implemented in a developing country, and carbon trading is 

underway in various sectors of expansion. The first compliance period of China's carbon emission 

market has been completed in 2022 with good results, but it still lags behind other countries in the 

world. At present, China’s ETS is still in its infancy, so the process of testing and evaluating it 

through practice is still ongoing [2]. Figure 1 shows the recent studies on China’s cap-and-trade 

ETS mechanism design. 

 

Figure 1: Recent studies on China’s cap-and-trade ETS mechanism design. 

In recent years, more and more researchers have started to focus on carbon emissions in China 

and many possibilities are being explored. In this paper, we intend to evaluate and discuss several 

aspects to provide a simple, clear and systematic perspective on the current research progress. This 

paper first lists the long-established carbon trading schemes implemented in developed countries 

and compares them with the current carbon trading in China, pointing out the strengths and 

weaknesses of China and suggesting suggestions for development and improvement. In order to 

adjust carbon pricing and accounting methods in a timely manner, balance current developments 

and address the drawbacks of carbon trading, appropriate directions for adjustment are pointed out, 

and insights are provided on areas where further research is critically needed in the next few years. 

2. Origin and Legal Basis of Carbon Trading 

Emission trading Scheme for carbon dioxide (CO2) and other greenhouse gases (GHG) is a form of 

carbon pricing; also known as cap and trade (CAT) or carbon pricing. It is a way to limit climate 

change by setting up a market with a finite number of credits for the emission. The Kyoto Protocol 

establishes provisions for emissions/emissions trading between Parties. Article 6.2 of the Paris 

Agreement allows Parties to realize their Nationally Determined Contributions (NDCs) in 

internationally transferable mitigation outcomes (ITMOs), providing the normative basis for such 

international carbon trading in international law. In addition to this, Article 6.4 of the Paris 

Agreement provides for a project-based sustainable development mechanism, an international 

carbon credit trading mechanism undertaken by non-state actors of each Party under the centralized 

management of the Conference of the Parties (CMA). 2005 saw the establishment of the EU and 

Norway's respective ETSs, and Japan established a voluntary trading scheme to help it meet its own 

Kyoto Protocol commitments. Some large companies have also introduced internal carbon pricing 

schemes. Since the ETS has evolved, with different jurisdictions adopting different designs and 

approaches. By 2020, a total of 28 countries or territories around the world have implemented or are 

planning ETS.  
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3. Various Carbon Trading Systems in the World 

3.1. European Union Emission Trading Scheme (EU ETS) 

The first phase, from 2005 to 2007, was an experimental phase with the main objective of learning 

by doing. The cap on emissions for this phase was set at 6.6 billion tons of CO2, excluding other 

non-CO2
 greenhouse gases. The sectors with emission limits are mainly energy producing and 

energy intensive, involving five sectors, namely energy supply. The second phase for the first time 

considers the inclusion of the aviation industry in the emission reduction control system a certain 

discount rate for each airline to issue free emission allowances, and excess emissions need to be 

purchased. During this period, penalties for exceeding the emission limits rise and the excess is 

deducted from the company's emission allowances for the following year. 90% of the allowances 

are free and 10% are auctioned. Power sector allowances cannot be completely free. The third phase 

is from 2013 to 2020, with a time span of eight years, and aims to encourage companies to make 

long-term investments in emissions reduction. The emissions reduction target is an average annual 

reduction of 17%, from an emissions cap of 2.039 billion tons of CO2 equivalent in 2013, to 1.72 

billion tons in 2020. Most of the certificates will be allocated by auction. 

3.2. New Zealand Carbon Emissions Trading System 

As an Annex I country of the Kyoto Protocol, New Zealand’s committed international emission 

reduction obligations are to stabilize carbon emissions at 1990 levels in 2010 and to reduce its 

greenhouse gas emissions by 10-20 on an annual basis in the second commitment period of the 

Kyoto Protocol In addition, in 2011, New Zealand independently proposed a long-term reduction 

target of 50% per year. 

New Zealand's carbon trading system started in 2008, New Zealand's forest carbon sink is large, 

in 2009 the forest carbon sink offset about 25% of its total carbon emissions, emission reduction 

potential, low cost, high comprehensive benefits, is considered the most comparative advantage and 

competitiveness, is the key area to achieve emission reduction targets, and therefore was the first to 

be included in the trading system; agriculture and animal husbandry is the pillar industry and 

greenhouse gas emissions of the large In 2009, emissions accounted for 46.5% of the country, in 

order to avoid the negative impact of emissions reduction, the last to join the trading system. 

The New Zealand's carbon trading system is based on the principle of limited price protection, 

and the implementation of free allowances. The government calculates quotas through the historical 

emission laws, and enterprises can cut emissions through their technology, or can buy quotas or 

carbon sinks, with no cap on forest carbon sinks, and can also buy the emission targets in the 

international market, but carbon sinks are not allowed to be exported to prevent the loss of state-

owned carbon assets. The New Zealand government identified 2008-2012 as a transition period to 

implement a fixed carbon price to prevent price fluctuations and stabilize the market. They now 

allocate and auction carbon emission targets. The government has also enforced a secrecy floor 

price to prevent New Zealand units from being sold at auction at prices significantly lower than 

secondary market prices. If the auction clearing price is lower than the confidential reserve price, 

they will not be sold at risk in the auction [7]. 

3.3. Japan Carbon Emissions Trading System 

Japan has established a voluntary carbon trading market, which consists of domestic enterprises 

joining to voluntarily reduce emissions, and after their emission reduction projects have been 

approved by the Ministry of the Environment, they can receive subsidies for the corresponding 

project costs, but if participating enterprises fail to meet their emission reduction targets, all 
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government subsidies will be returned. after 2010 Japan established the Tokyo Cap and Trade 

Program (TCTP) in Tokyo, which refers to the use of carbon emissions for In the TCTP, there are 

regular reporting, close monitoring and certification mechanisms to ensure that each member does a 

good job of reducing emissions, the TCTP has been implemented with significant emission 

reductions and can achieve an average annual reduction of 20%. 

The construction of Japan's carbon trading market reflects a high degree of overall systemic and 

scientific completeness, which is mainly reflected in four aspects: supporting environment, system 

construction, institutional setting and expert system. Before the implementation of carbon trading. 

Japan has done a huge amount of preparatory work at the legislative aspect as well as statistical and 

technical aspects, while training plenty of professionals to prepare for system building and to be 

able to move forward relatively smoothly at the time of implementation. Such far-sighted and 

fundamental input can save a lot of trouble. 

3.4. Status of China's carbon market 

China approved seven provinces and cities, Beijing, Tianjin, Shanghai, Chongqing, Hubei, 

Guangdong, and Shenzhen, to carry out carbon trading pilot work and promote the construction of a 

regional carbon trading system. These carbon trading markets have made different attempts. The 

National Development and Reform Commission issued the Interim Measures for the Management 

of Voluntary Greenhouse Gas Emission Reduction Trading, which set out the rules for the 

management of China's certified voluntary emission reductions [3]. China's carbon trading 

mechanism relies heavily on CDM, with major projects in the energy bracket, relatively narrow 

coverage and a confusing market [4]. On July 16, 2021, the national carbon emission trading market 

was launched online for trading. The power generation industry became the first industry to be 

included in the national carbon market, and the first batch of the national carbon market included 

2,162 key emission units in the power industry, covering emissions of more than 4 billion tons. 

China's carbon market will become the world's largest market covering greenhouse gas emissions 

[5]. 

3.5. Evaluation  

The EU ETS system started early and has accumulated more experience in the early years. The 

European Commission attaches importance to the carbon trading system, on top of which it has 

continuously improved the system and established a strict approval system and enterprise survey. 

Unfortunately, stage 3 has been too high to give allowances, and the carbon price has been 

maintained at a low level, making it difficult to form an effective carbon emission target. 

New Zealand has a large number of forests and a good economic foundation, and it is very 

worthwhile for various countries to learn from the implementation of carbon trading systems in the 

industry from easy to difficult step by step.Japan has made preparations in a number of areas in 

advance, paving the way in advance in various, forward-looking government functions to provide 

assistance to carbon trading in order to facilitate subsequent work to advance. Progress has been 

made in various pilot projects, which has promoted the enthusiasm of enterprises to participate. 

4. Gap between China and the World Carbon Trade 

4.1. The Stage of Economic Development is Different 

First, the phase of economic progress and historical emission responsibilities are different. Most 

developed countries have completed industrialization and urbanization, have crossed the peak per 

capita carbon dioxide emissions region, the total emissions growth is slower or even has entered the 
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negative growth phase; while China is still in a critical period of industrialization and new 

urbanization process, the stage of economic development of high energy dependence determines the 

high growth of emissions, although barely completed the peak of emissions intensity across, but the 

intensity decline is not balanced, still does not have . Although the peak of emission intensity has 

barely been crossed, the decrease in intensity is uneven and still does not have global characteristics, 

and it is still difficult to cross the peak of per capita emission and total emission in the short term [6]. 

The target setting and route arrangement of low-carbon emission reduction cannot be detached from 

the development reality, and must be gradual and progressive. China is actively developing a 

domestic carbon trading market under the framework agreement of the international greenhouse gas 

emission reduction negotiations, not only to fulfil its “common but differentiated responsibilities 

and respective responsibilities”, but also to accelerate the transformation of its economic 

development and the upgrading and adjustment of its industrial structure as well as the optimisation 

of its energy structure through such environmental and economic means, thereby mitigating the 

impact of the ecological environment on its economic and social development. The main purpose is 

to accelerate the transformation of the economic development mode and the upgrading and 

adjustment of the industrial structure as well as the optimization of the energy structure through this 

environmental economic instrument, so as to alleviate the bottleneck constraint of the ecological 

environment on the economic and social development. 

4.2. The Industrial Structure and Energy Dependence are Different 

China's labour-intensive and energy-intensive industries contribute significantly to economic 

development, energy efficiency still varies greatly by industry and region, and energy sources that 

rely primarily on coal lead to high emissions, suggesting that there is difficulty in reducing 

emissions in China, but huge scope for doing so [9]. At the same time, China's secondary industry 

accounts for a relatively large share, and the secondary industry covers mainly heavy chemical 

industries and "high energy consumption, high pollution and high emission" industries, and this 

industrial structure also determines the large amount of carbon emissions characteristic of economic 

development. 

Third, the gap between financial market instruments. Healthy development of carbon trading 

market requires highly developed technical level and institutional system under the mature market 

economy system [10]. The former includes low carbon emission reduction technology, monitoring 

and statistical technology, market platform technology, etc. The latter includes environmental 

economic policy system, low carbon and green standard system, energy efficiency policy system, 

carbon financial system (carbon fund, credit, securities), etc. Carbon trading market, as a branch of 

the financial market, needs a developed market economy system to support it, while the monetary 

market and capital market in China still need to be developed, and a comprehensive and in-depth 

institutional reform is needed according to specific national conditions and needs. 

5. Talking about the Idea of Pricing Mechanism 

Carbon pricing policies are set by governments and put a price on carbon emissions based on 

carbon content. Such policies provide flexibility in how and when emissions reductions are made. 

As such they are implemented primarily to encourage cost-effective emission reduction activities. 

Depending on their design, such policies can also be implemented by increasing public investment 

revenues, creating new industries and jobs, and reducing emissions. Depending on their design, 

such policies can also generate development benefits by increasing public investment revenues, 

creating new industries and jobs, promoting low-carbon investments, improving air quality, and 

enhancing energy security. 
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In general, there are two specific methods of allocating quotas for a fee: fixed price sales and 

auctions. 

The fixed-price sales method generally involves dividing the pre-sold quotas into a number of 

equal parts, with prices set at different levels, and the management selling the quotas in order of 

price from lowest to highest. If there are more bids than quota pre-sales at a given price level, the 

allocation is made in proportion to the total number of individual bids; if there are fewer bids than 

quota pre-sales at a given price level, the bids are met first and the remaining quota is allocated to 

the highest bidders in random order. 

Carbon quota auctions are homogeneous auctions where bidders offer to buy allowances at 

different price tiers and the final transaction price is determined through some mechanism. 

International carbon market allowance auctions are primarily sourced from sources other than free 

allowances and are typically used to regulate market prices. Auction mechanisms are designed to 

maximise efficiency and revenue. 

EUETS has tried to put 50% of its allowances up for auction to ensure better carbon pricing, and 

South Korea has tried auctioning carbon allowances [8]. 

Most of China's allowances come from the market and trading, with Shenzhen piloting the first 

attempts at auctions, but there are few such models nationwide. As a developing country, China is 

still industrialising, urbanising and modernising and therefore, unlike developed countries, still has 

some way to go before it reaches peak carbon. In 2008, the share of coal and oil in China's primary 

energy consumption structure was as high as 87.4%, while the average share in the world energy 

consumption structure was only 64%. This economy, which relies heavily on carbon-based energy 

sources for its rapid development, has resulted in serious environmental pollution and large amounts 

of greenhouse gas emissions. At present, China has become the second largest emitter of 

greenhouse gases in the world. In the context of the global low-carbon revolution, developing 

countries are not included in the Kyoto Protocol's mandatory emission reduction plan for the time 

being. After that there may be a change in the international carbon emission reduction system. 25 

November 2009 decided to reduce the carbon emission intensity per unit of GDP by 40%~45% in 

2020 based on 2005, and include it as a binding indicator in the medium and long-term national 

economic and social development plan, while establishing a unified statistical, monitoring and 

assessment system. Many industries in China, such as coal, steel, metals and renewable energy, 

have great potential to undertake CDM projects. The certified emission reductions generated by 

CDM projects in China in 2008 alone accounted for 84% of the world's total turnover. Although 

China's real economy enterprises have created a large amount of emission reductions for the 

international carbon trading market, they themselves are still at the bottom of the entire carbon 

trading industry chain. Under the current CDM mechanism, the main certification bodies are from 

Europe, while domestic financial institutions know little about carbon trading. Since there is no 

corresponding carbon trading market rules and system, they cannot establish their own financial 

products and derivative products. In the long run, the issue of carbon emission reduction is a 

strategic issue to compete for the discourse of the future emerging carbon finance market. We hope 

that China can improve the system construction and establish a connection with the carbon trading 

system of EU and Japan to jointly reduce emissions and control global temperature in advance. 

6. Conclusion 

As carbon trading advances step by step, more issues will emerge, while various mechanisms will 

continue to improve. In summary, these factors have a great role to play in the rapid formation by 

China of a well-established carbon trading market. This will also help the development of other 

carbon trading markets, and the expansion of the range of carbon trading mechanisms applied in 

China will further rein in carbon emissions. There is a need for a multi-tiered emissions trading 
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system, using a variety of market-based instruments, from central to local levels, and using more 

flexible carbon pricing to sustain the carbon market. In the future, it will be valuable to study and 

analyse the role of carbon trading in the process of achieving multi-policy synergy for carbon 

capping and carbon neutrality, to explore the impact of carbon trading on enterprises' production 

and operation activities from a micro perspective, and to study the practical development issues 

such as policy synergy, green paradox, and carbon leakage based on carbon trading policies. 
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