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Abstract Carbon market, which is capable of scientific quantifying and
marked-based pricing of carbon emission, is an important way for countries
to achieve the target of carbon emission reduction. The global carbon market,
after more than ten years of development, has developed a mature mechanism.
China started the trial of carbon market in 2011. After ten years of exploration,
the national carbon trading market was officially launched in mid-July 2021.
Against the backdrop of carbon neutrality, the national carbon market will
shoulder a greater mission of carbon emission reduction and speed up its
financialization and internationalization. However, it should take a dialectical
attitude toward the opportunities and risks of carbon market financialization.
In the future, China can promote the development of carbon market through
efforts to develop market participants, clarify the attributes of carbon
finance, prevent potential risks of carbon finance, improve the connection
mechanism with the international carbon market, and innovate carbon finance

services.
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1 Development Background of Global Carbon Trading Market

1.1 Theoretical Basis and Development of Carbon Trading

Environmental externality is the theoretical basis for establishing carbon
trading system. Externality is a term first put forth by Marshall, founder of the
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neoclassical school of economics, in his Principles of Economics published in
1890, who holds that manufacturers’ cost of production depends both on the size
of the industry (external economy) and the size of the individual manufacturers.
His student Pigou expounds on externality in his Welfare Economics (1920),
arguing that if the private net marginal product is less than the social net marginal
product,’ there is external economy (positive externality), otherwise it is external
diseconomy (negative externality); and that when investment entails negative
externality, separation of private costs and social costs will lead to market failure,
calling for government intervention to tax (subsidize) the negative (positive)
externality. Environment issue is a classic example of externality. Generally, it
is difficult for the market mechanism to motivate private individuals (producers
and consumers) to take the initiative in environmental protection, so government
intervention is needed.

Essentially, carbon trading system is the internalization of externalities. Coase,
founder of new institutional economics, puts forward in The Problem of Social
Cost published in 1960 that government intervention is not the only way to
address externalities, social cost can be internalized automatically through the
game of market entities on condition that transaction costs are zero and property
rights are clearly defined. According to the Coase Theorem, by establishing
carbon emission trading system to include the carbon emission effect of actors in
the cost category, negative externalities of carbon emissions can be internalized,
while bringing externality benefits to companies that sell carbon emission right.

Carbon trading market is built on the scarcity of carbon emission right. In the
new paradigm of global climate governance informed by the Paris Agreement,
countries have pledged for less than 2°C increase in global average temperature
above pre-industrial levels and try to limit the increase to 1.5°C , a goal calling
for controlling total global carbon emissions, with the result that carbon emission
quota becomes scarce resource and the market for trading carbon emission quota

comes into being.

According to Pigou, social net marginal product refers to the total net product of tangible
goods or objective services resulting from the marginal increase in resources obtained by
the whole society, while private net marginal product means the total net product of tangible
goods or objective services resulting from marginal increase in resources obtained by resource
investors.
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1.2 Operating Mechanism of Carbon Trading Market

There are two mainly quota-based and project-based operating mechanisms (see
Table 1). Quota-based trading follows the “Cap and Trade” principle, namely
cap on and trade of carbon emissions. The main trading markets are European
Union’s Emissions Trading System (EU ETS), Regional Greenhouse Gas
Initiative (RGGI) in the US, and pilot carbon trading in China and so on. Project-
based trading follows the principle of “Baseline and Trade,” namely baseline
on cooperation between countries to reduce emissions and trade in emission
reduction achieved by the project. Usually bought and sold in advance in the
form of futures, the major forms of trading include the Certified Emissions
Reduction (CER) under the Clean Development Mechanism (CDM)” and the
Emission Reduction Unit (ERU) under the Joint Implementation (JI)’ . Currently,
the international carbon trading market is dominated by quota-based trading and
supplemented by project-based trading. Before 2012, China’s carbon market
developed slowly and was dominated by CDM projects.

Table 1 Operation Mechanism of Carbon Trading Market

Quota-based trading

Project-based trading

Cap and Trade: The regulator
sets the total emission quota

Market .
Lo and allocates it among the
principle .
participants, who trade quotas
according to their needs
EU ETS, RGGI, Carbon Credit
Main form Xchange (CCX), pilot carbon
trading in China, etc.
With the basic function of discovering
Feature

the value of emission right

Baseline and Trade: A baseline emission level
is set, projects or carbon sequestration below
which is given emissions-reduction units
(ERU or CER), and countries or companies
under emission constraints can buy them

CER under the CDM, ERU under JI

Involving the development of specific projects

Source: Research Institute of Bank of China.

Developed countries provide funding and technology for developing countries in
sustainable development so as to obtain CER dedicated to the CDM.
Developing countries certify, acquire and transfer ERU among them under the supervision

of the JI Supervisory Committee.
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2 International Experience in Carbon Trading Market
Construction

2.1 Opverall Status of Global Carbon Trading Market

According to International Carbon Action Partnership (ICAP), the global carbon
market has covered 16% of global carbon emissions, nearly one-third of the world’s
population and 54% of global GDP. By the end of 2020, the total quota in 21
operating carbon trading markets worldwide was about 4.782 billion tons, covering
29 jurisdictions. The EU carbon market has the world’s largest quota, accounting
for 38% of the total, China’s eight pilot carbon markets accounted for a combined
29.8% of the total, the second highest in the world (see Figure 1). In addition, nine
jurisdictions have planned to launch emissions trading systems in the coming few
years and 15 jurisdictions intend to establish carbon market. The establishment of
the national carbon trading market in 2021 in China will see the total quota of the
global carbon market quota exceed 7.5 billion tons.

Republic of Korea 11.5%
EU 38.0%

Mexico 5.7%

California, US 7.0%

Others 8.1%

China 29.8%

Figure 1 Quota Share of Major Global Carbon Trading Markets in 2020
Source: ICAP, Research Institute of Bank of China.

2.2 Experience in the Development of Major Global Carbon Trading
Markets

Currently, there is no uniform carbon trading market in the world. The world’s main

carbon markets include CCX, EU ETS, RGGI (see Table 2). EU countries suggest a
government-led “top-down” framework for carbon market development, by setting
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up long-term carbon emission reduction targets, then fixing the carbon budget toward
the targets, and finally allocating carbon emission quota among countries. The US
takes a market-led “bottom-up” approach to the development of carbon market, with
each state or region spontaneously establishing regional carbon trading markets,
along with lawmaking and other measures based on practical experience. Republic
of Korea, one of the early builders of a national carbon market, has explored and
reformed trading entities and carbon quotas in the government-led construction of a
national carbon market. The experience of these carbon trading markets development
is of representative and reference significance.

Table 2 Major Global Carbon Markets

Trading system Starting time Quota distribution mode
CCX 2003 Free distribution + auction
EUETS 2005 Free distribution + auction
RGGI 2005 Mainly auction
Western Climate Initiative (WCI) 2007 Free distribution + auction
New Zealand Emissions Trading . o
2008 Mainly free distribution
Scheme (NZ ETS)
India Perform Achieve and Trade (IND o .
2009 Free distribution + auction
PAT)
China Pilot Carbon Trading Market 20112016 Free distribution + auction
Australia’s Emissions Trading Scheme . .
2012 Free distribution + auction
(AU ETS)
California’s Emissions Trading Scheme 2012 Free distribution + auction and double
(CAL ETS) auction
Republic of Korea Emissions Trading o .
2015 Free distribution + auction

Scheme (KETS)

Source: Research Institute of Bank of China.

2.2.1 EU ETS — Leading Role of the Government

The profound consensus reached by EU countries on tackling global climate
change is the premise for the EU carbon trading system to form a government-
led “top-down” model(Qi & wang, 2020). Currently, EU carbon trading system
is the largest carbon trading market in the world, covering about 45% of the
EU’s carbon emissions. Its members include 27 EU member states, as well as
Iceland, Liechtenstein, and Norway. Since 2005 when it was founded, EU carbon
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trading system has gone through three stages of development from exploration to
maturity (see Table 3). In the first stage (2005-2007), quota from the EU carbon
market was not allowed to be carried forward to the next stage. In the second
stage (2008-2012), due to the impact of global economic crisis and the European
debt crisis, carbon quota supply exceeded the demand, with the result that carbon
quota was traded at less than 5 euros a ton. In the third stage (2013-2020),
thanks to such measures as constant adjustments to total quota and auction quota
as proportion and severer penalty for excess emissions, the EU carbon market
was increasingly financialized with grater carbon price discovery function, and
the quota price had been more than 30 euros/ton by 2020. In the future, the EU
carbon market will adopt a more effective market stabilization reserve (MSR)
mechanism to regulate carbon quota as a whole (Yao et al., 2021). The “top-
down” model of the EU carbon trading market, though giving full play to the
leading role of the government and thus rapidly growing into the largest carbon
trading market in the world, has failed to give full play to the role of the market
in allocating resources due to lack of scientific planning in the early stage, and
the EU carbon market thus has experienced a period of slow development.

Table 3 Development of EU Carbon Trading System

Stage Quota allocation mode Main content

Entities: the 28 member states of the EU; covering
power plants and enterprises with internal combustion

o engines of more than 20MW (except hazardous waste
Stage 1: Top-down quota distribution,

o . disposal and municipal solid waste disposal facilities),
2005-2007 free distribution + auction

oil refinery, steel plant, as well as manufacturers of
coke ovens, cement, glass, lime, ceramics, pulp and

paper
Stage 2 Slight decrease in total Emission controlling entities expanding to airline
age 2:
2008{;2012 quota,and free distribution company; the trading system extending to Iceland,
accounting for about 90% Liechtenstein and Norway
1.74% annual quota drop, . e .
. Covering carbon capture and storage facilities, petrochemical
Stage 3: gradual replacement by auction

I . production, chemical production, non-ferrous metal,
2013-2020  of free distribution, and auction

quota accounting for about 57% and ferrous metal smelting units
0

Future
. Setting market stability reserve (MSR) to control the total
planning: 2.2% annual quota drop o .
amount of quota in circulation
2021-2030

Source: Research Institute of Bank of China.
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2.2.2  RGGI — Attaching Importance to the Role of Market Allocation

The U.S. carbon market attaches importance to the role of market allocation
of resources, promoting it in a “bottom-up” manner, and showing the typical
characteristics of diversification and marketization. The U.S. carbon market,
spontaneously promoted by entrepreneurs and local governments in the process of
industrial transformation, has now several regional carbon trading markets in several
states and regions. Launched in 2005, RGGI, the best-known carbon market in the
US, consists of 10 states. According to statistics, RGGI trading volume accounted for
0.84% of the world total in 2019, with a trading volume of 293 million tons of carbon
dioxide. RGGI mainly adopts a decentralized trading model, in which participating
states set up exchanges respectively to auction quotas. Quotas obtained by enterprises
through auction can be traded in all exchanges under the framework of RGGI. RGGI
differs from EU ETS most in that RGGI is the first mandatory market-based cap-
and-trade agreement that set the auction quota for carbon emission rights at 90%
when established. In addition, unlike most trading systems, RGGI is a single-industry
trading system that imposes carbon emission limits only on the thermal power sector.
Due to the market-oriented development model, the carbon trading market in the US
had a high degree of financialization in its early days. This development model shows
great advantages in market efficiency, but its binding effect on total carbon emissions
is limited.

2.2.3 KETS — Explore Ways to Make Market Brisk

Republic of Korea is the first country in East Asia to launch a national carbon
market. KETS, launched nationwide in Republic of Korea in January 2015,
has adopted free allocation of all carbon quotas in the early stage. Since
2018, it has started paid auction of 3% of the quota, and plans to expand
paid auction to more than 10% of total carbon quotas in the future (see
Table 4). According to statistics, Republic of Korea’s carbon market quota
in 2020 was about 548 million tons, accounting for 11.5% of the total quota
of global carbon market, making itself the second largest carbon market in
the world after the EU. KETS has now covered eight major industries such
as steel, cement, petrochemical, oil refining, energy, construction, waste
disposal and aviation, with 599 emission sources from large enterprises being
included.
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Table 4 Development Stage of Carbon Emission Trading Market in Republic of Korea

Stage Feature

20152017  Free allocation of 100% quota
2018-2020  Free allocation of 97% quota, auction allocation of 3% quota

Since 2021 Auction allocation of over 10% quota

Source: Research Institute of Bank of China.

KETS values accumulating practical experience in the building of carbon
trading market. Before going into operation, it spent nearly ten years on
experimental preparation through the establishment of the energy management
industrial park. In the first stage of market operation (2015-2017), due to
shrinking quota year by year and most of the quotas being held by emission
control enterprises, the market faced a serious shortage of quotas, resulting in
unilateral rise in carbon price and mounting cost of emission reduction. Worse,
unreasonable allocation of quotas among industries and shortage of quotas
in semiconductor, steel, automotive and other leading industries triggered
resentment among the Federation of Republic of Korean Industries and the
industries. To increase market activity, Republic of Korean carbon market trading
institutions took flexible measures, launching trading products such as carbon
credits, encouraging companies to sell quotas, and engaging financial institutions
in the transaction. In the second stage (2018-2020), the Republic of Korean
government explored and reformed trading entities and carbon quota allocation
method in the process of building a national carbon market.

The experiences of countries show that governments have played a leading
role in the development of carbon markets. Effective regulation and incentive
policy from the government secure the orderly trading and healthy development
of carbon market, while channeling capital, technology and other resources
to the carbon market to promote the rapid and efficient development of the
carbon trading market. To promote carbon market development, however, it is
also important to ensure the decisive role of the market in resource allocation
and prevent market failures caused by excessive regulation. Also, given that
carbon trading market is essentially a financial market, it is necessary to
promote carbon price to fully reflect risks and maximize the incentive and
constraint role of carbon price by promoting market transactions (Wang &
Liu, 2010).
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3 Development of China’s Carbon Trading Market

3.1 Background of the Establishment of China’s Carbon Trading Market

In recent years, rapid industrialization in China has seen carbon dioxide
emissions mount. According to statistics, China has been the world’s largest
carbon dioxide emitter since 2005, with carbon dioxide emissions in 2019
estimated at P,8258 billion tons, accounting for 28.76% of total global
emissions (see Figure 2). Since the 12th Five-Year Plan period (2011-2015),
China has given strategic priority to tackling climate change in its socio-
economic development, adjusting plans and policies for tackling climate
change (see Table 5). To meet emission reduction targets at all stages, China
has been exploring the construction of a carbon emission right trading market
since 2011, imposing emission limits on energy-intensive industries such as
electricity, heat supply, steel and cement, with emission right traded in pilot
carbon trading markets.

1 billion tons
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Figure 2 Cardon Dioxide Emissions from the World’s Major Countries

Source: BP Statistical Review of World Energy, Research Institute of Bank of China.

Table 5 China’s Action Target for Stages of Controlling Greenhouse Gas Emissions

Time Target

20112015 A 17% drop in CO, emission per unit of GDP from 2010 in 2015
20162020 A 18% drop in CO, emission per unit of GDP from 2015 in 2020

After 2021 CO, peaking in 2030 and carbon neutrality in 2060

Source: Research Institute of Bank of China.
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3.2 Infrastructure for China’s Carbon Trading Market

To ensure active implementation of the emission reduction policy, China
has, by virtue of institution building and policy support actions, laid a solid
foundation for the initial construction of the carbon market. At the level of
national institution building, the National Leading Group on Climate Change,
Energy Conservation and Emission Reduction, headed by the Premier of the
State Council, was established in 2007 to coordinate national response to climate
change as well as energy conservation and emission reduction. In 2008, the
National Development and Reform Commission established the Department
of Response to Climate Change (belonging to the Ministry of Ecology and
Environment since 2018) to coordinate and organize response, both internally and
externally, to climate change. At the level of local institution building, provincial
and municipal development and reform commissions set up climate change
response departments to lead the work related to climate change within the
jurisdiction. At the level of policy support, in 2011, the National Development
and Reform Commission issued the Notice on the Pilot Work of Carbon
Emission Trading, launching pilot projects for carbon emission right trading
in Beijing, Tianjin, Shanghai, Chongqing, Hubei, Guangdong and Shenzhen,
unveiling carbon market construction in China. The following ten years saw
China introduce policies to support the development and construction of the
carbon market. On March 30, 2021, the Ministry of Ecology and Environment
issued a notice for public comment on the Draft of Interim Measures for the
Administration of Carbon Emission Permit Trading, a document adjusting the
quota allocation, quota income management and other long-standing public
concerns and detailing a number of supervision and management provisions.

3.3 Rapid Growth of Pilot Carbon Trading Markets in the Past Decade

In 2009, the Chinese government announced its action target to control
greenhouse gas emissions at the Copenhagen Climate Change Conference,
deciding to cut carbon dioxide emissions per unit of GDP by 40% to 45% from
the 2005 level in 2020. To achieve this long-term goal, China has rolled out a
series of low carbon emission reduction measures. Establishing a carbon emission
trading market is a key part of the endeavor.
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In 2011, the National Development and Reform Commission approved
trials for trading carbon emission right, the first seven pilot carbon markets
(Beijing, Tianjin, Shanghai, Chongqing, Hubei, Guangdong and Shenzhen)
began trading between 2013 and 2014. In 2016, Fujian Province became
the eighth pilot area of carbon trading in China as part of its full alignment
with the overall idea of the national carbon market. According to statistics,
by the end of 2020, a total of 331 million tons of carbon dioxide and 7.336
billion yuan of carbon dioxide were traded in the eight pilot carbon markets
nationwide, doubling 2015 in terms of value and volume of carbon emission
right quota trading (see Figure 3). After over a decade of exploration, the
pilot carbon markets have amassed a lot of practical experience in their
continuous development, becoming an important way for China to cut carbon

emissions.
100 million tons 100 million yuan
0.8r — Trading volume of carbon — Trading value of carbon 118
emission rights (left axis) emission rights ( right axis) 115
0.6
112
0.4 49
16
0.2
13
0 0

2013 2014 2015 2016 2017 2018 2019 2020 Year

Figure 3 Trading Value and Volume of China’s Carbon Trading Market over the Years
Source: Wind, Research Institute of Bank of China.

3.4 Official Launching of the National Carbon Market in the Context of
Carbon Neutrality

On September 22, 2020, President Xi Jinping, when addressing at the General
Debate of the 75th Session of the United Nations General Assembly, said that
China would increase its Intended Nationally Determined Contributions and
adopt more powerful policies and measures, so as to achieve carbon peaking by
2030 and carbon neutrality by 2060. To achieve the goals, the Central Economic
Working Conference gave priority to work of carbon peaking and carbon
neutrality in 2021. Against this backdrop, on January 5, 2021, the Ministry of

o




356 WANG Huiqing

Ecology and Environment officially issued the Measures for the Administration
of Carbon Emissions Trading (for Trial Implementation);, and on March 30,
2021, the Ministry issued the Draft of Interim Measures for the Administration
of Carbon Emission Permit Trading (Revised Draft), adjusting quota allocation,
quota income management, and other long-terms problems confronting the
carbon trading market, and detailing lots of supervision and management
provisions.

On July 16, 2021, a unified national carbon emission trading market opened.
According to statistics, the first batch of key emission units in the power
generation industry to participate in the national carbon emission right trading
totaled 2,225, whose carbon dioxide emissions exceeded 4 billion tons, a mark
that the national carbon market would become the one handling the world’s
largest greenhouse gas emissions. This is not only another major innovation
in China’s response to climate change, but an important part of global climate
action. In addition, as proposed by the executive meeting of the State Council,
China will steadily expand the industrial coverage of the national carbon market,
give full play to the role of the market mechanism, and control and reduce
greenhouse gas emissions.

In short, with the steady advance of China’s carbon trading market, the national
trading market on carbon emission right has broad prospects. After ten years of
explorative practice, China’s carbon trading market, originally a trial, has become
a nationwide practice, will become an important tool to achieve carbon neutrality
(Ping et al., 2020).

4 Problems in the Development of Pilot Carbon Markets

4.1 Different Trading Mechanisms and Uneven Development

The pilot carbon trading markets, designed mainly according to the local social
and economic development, differ from each other in participants, distribution
mechanism and implementation mechanism, and the consequent unbalanced
development makes it difficult to build an effective connectivity between
them.

At the level of market players, due to the differences in economic development
and industrial structure, each pilot city has designated different industries
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for carbon trading. For example, in Beijing, a city dominated by the tertiary
industry, players in the pilot carbon trading market are mainly enterprises and
public institutions; in Hubei, a province dominated by the secondary industry,
in which high-emission enterprises specialized in steel, cement, electric power,
and chemical prevail, players in the pilot carbon trading market are mainly large
industrial enterprises.

The eight pilot carbon trading markets differ greatly from each other in
development scale. Guangdong and Hubei continue to lead the pilot carbon
markets in trading volume and value. According to statistics, by the end of
2020, the total volume of carbon trading in Guangdong and Hubei was 151.095
million tons and 72.1471 million tons respectively, accounting for 45.63% and
21.79% of the total volume (see Figure 4); the total trading value was 2.684
billion yuan and 1.63 billion yuan, accounting for 36.59% and 22.22% of the
total, respectively (see Figure 5), much higher than that of other pilot carbon
markets.
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Figure 4 Total Turnover of Pilot Carbon Markets over the Years

Source: Wind, Research Institute of Bank of China.
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Figure 5 Turnover of Pilot Carbon Trading Markets over the Years

Source: Wind, Research Institute of Bank of China.
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4.2 Lack of Liquidity and Sluggish Trading in the Pilot Carbon Markets

Sufficient liquidity is the basis for efficient market allocation of resources. Due to
the small number of participating industries and enterprises and the small number
of market players, the liquidity of China’s pilot carbon market is insufficient. This
not only affects the effective allocation of carbon quota resources, but aggravates the
liquidity risk of carbon market. Daily turnover data show that the trading time of each
pilot carbon market is relatively concentrated and periodic. The trading peak in the
pilot carbon trading markets mainly occurs in the second half of the year. In the first
half of the year (mainly the non-performance period), the overall trading is not active,
and even no trading for several trading days. Even in Guangdong and Hubei, where
carbon trading is relatively active, the peak always occurs at the end of the year (see
Figure 6). On the whole, China’s pilot carbon markets are not active and apparently
policy-orientated.
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Figure 6 Daily Trading Volume of Pilot Carbon Trading Markets (unit: ten thousand tons)
Source: Wind, Research Institute of Bank of China.
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4.3 Unreasonable Carbon Price and Ineffectiveness in Pilot Carbon
Markets

Reasonable allocation of carbon quota resources presupposes reasonable carbon
price. In a carbon market with insufficient liquidity, the carbon price tends
to fail to reflect the real supply and demand and therefore lacks rationality.
Unreasonable carbon price takes the forms of big price gap, large volatility,
and overall downturn. As for carbon price gap, in 2013 when the pilot trading
kicked off, of the trial markets, Shenzhen market saw the highest average
trading price (73.31 yuan per ton), and Tianjin market witnessed the lowest
(28.82 yuan per ton), with a price difference of nearly 45 yuan per ton. In 2020,
among the pilot markets, Beijing market had the highest average trading price
of 87.13 yuan per ton, and Fujian market had the lowest price of 17.34 yuan
per ton, with a price gap of nearly 70 yuan per ton. And the gap widens. As for
carbon price volatility, from 2013 to 2020, the carbon price in Beijing market
increased by 68.75%, while that in Shenzhen market decreased by 54.69%.
The carbon price of each pilot carbon trading market fluctuated greatly (see
Figure 7). In addition, Carbon prices in China’s pilot carbon trading markets
were generally low. Statistics shows that, by the end of 2020, the average
annual carbon price of carbon trading markets ranged from 17 yuan to 90
yuan per ton, while the same year saw the average carbon price in the EU’s
emissions trading market hit about USD26 per ton. The long-term unreasonable
carbon price not only affects the effectiveness of the carbon trading markets,
but obstructs the full play to the role of carbon trading market in emission

reduction.
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Figure 7 Average Trading Price of the Pilot Carbon Trading Markets over the Years
Source: Wind, Research Institute of Bank of China.
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4.4 Insufficient Product and Service Innovation and Low Degree of
Financialization

Appropriate financialization is conducive to ensuring the effectiveness and
liquidity of the carbon market. International experience shows that it is common
for developed countries to innovate financial products and services to make the
carbon markets more financialized, by encouraging wide participation from
financial institutions, expanding the service functions of exchanges, and enriching
the variety of carbon trading products. China’s carbon trading market, still in the
early stage of development and dominated by spot trading, is poor in innovation
of products and services and needs to be further financialized. For example,
some pilot markets jointly rolled out carbon financial products including carbon
derivatives with financial institutions, but deals were small in scope and size,
mainly on offset/pledge financing, carbon finance structured deposit, green
bond with additional carbon benefits, and low-carbon credit card. By contrast,
carbon trading markets in the EU, the US and other regions were spot and futures
integrated markets at the very beginning. The EU carbon market launched carbon
futures products linked to carbon emission quotas as early as 2005. By the end
of 2020, futures accounted for more than 90% of all trading in the EU carbon
market, resulting in remarkable rise in liquidity. Due to the mix of market players
consisting of emission-control enterprises, commercial banks, investment banks,
financial institutions, as well as government-led carbon funds, private equity
investment funds, and other institutional investors, the EU carbon market has
registered rapid design and innovation of carbon financial products and services.
For instance, some financial institutions such as ABN AMRO Bank are engaged
in the intermediary business of carbon trading, providing financing guarantees,

carbon purchasing agents and carbon trading consulting.

5 Dialectical Attitude toward the Opportunities and Risks of
Carbon Market Financialization

A financialized carbon market can better play the role of price discovery and
expectation guidance, but it could also trigger financial risks. Carbon finance
market is highly dependent on the maturity of carbon market and the binding
force of policies and institutions in its development. China’s carbon market is
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in its infancy, with its supporting systems, platforms and mechanisms lagging
behind the traditional financial market, facing more problems and uncertainties
in its operation (Lan, 2012). Therefore, related institutes and enterprises should
take a dialectical attitude toward the opportunities and risks in carbon market
financialization. When applying the law of financial market development to the
construction of carbon trading market, Chinese government should also pay
special attention to the identification and prevention of carbon finance risks, guide
the sound and orderly development of carbon finance business and products, and
guard against potential financial risks.

First, importance should be attached to preventing carbon finance policy risks.
The carbon finance market, established based on relevant policies, faces potential
risks caused by changes to policies for quota allocation, compliance rules, project
approval, and emission reduction review. Such risks, with significant global and
exogenous characteristics, tend to have a very direct and rapid impact on the
carbon financial market. Carbon finance policy risks mainly include two aspects.
Firstly, market volatility is caused by policy discontinuity. The basic trading
target of carbon finance market is carbon emission right, whose scarcity is under
direct impact of the carbon emission reduction policies. Only with continuous and
binding policies and laws and regulations can the market stay stable. Otherwise,
the stability of the market will be weakened. For example, In 2016, at the end
of the first phase of the pilot carbon trading market in Shanghai, the failure to
introduce in time clear quota carry-over policy caused market expectation panic,
and led to a fall of the price of carbon quota to 5 yuan per ton in four months.
And it was not until the quota carryover related document was officially released
that the price bounced back. Secondly, risks arise from changes to policies for
the approval and certification of emission reduction projects. Carbon emission
reduction projects are generally large in investment scale and long in recovery
cycle. Any unreasonable changes to relevant policies in any link of the project
life cycle will have a negative impact on market expectations and reduce the rate
of return on the project.

Second, attention should be paid to guarding against credit risks related
to carbon finance. Credit risk is one of the important non-systematic risks in
financial market. The credit risks of carbon finance include two types (Xie et
al., 2021). The first is the credit risks from the fluctuation of the overall value
of carbon assets or projects caused by force majeure such as policy changes and
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natural disasters. Such risks, though difficult to prevent, can be timely identified
by technical means and defused by stop-loss measures. The second is credit risks
from the “adverse selection” and “moral hazard” of counterparties. The unsound
information disclosure mechanism and remarkable information asymmetry
expose carbon finance market to greater adverse selection and moral hazard than
the traditional financial market. For example, due to the lack of relevant green
evaluation standards and information disclosure data, some enterprises with
poor emission reduction technology may have easier access to green credit from
commercial banks. Also, some “greenwashing” and “greenwashed” enterprises
may abuse the funds after obtaining the green credit. In 2010, the “rotary wood
fraud” scandal erupted in EU carbon trading market. It is a typical credit risk of
carbon finance caused by information asymmetry and lack of supervision. Such
credit risks caused by information asymmetry is difficult to identify, calling for
tightened monitoring, supervision and illegal disposal in the whole transaction
process.

Third, focus should be placed on preventing operational risks related to carbon
finance. Operational risk, one of the important risks that the carbon finance
market needs to guard against and mainly the product of illegal operations,
includes market manipulation, insider trading and other illegal behavior, as
well as system vulnerability risk at technical level. The first is the risk of some
illegal traders or individuals using their own capital, information advantages to
manipulate the carbon finance market. The significant information asymmetry
of carbon finance projects makes project information hard accessible to ordinary
investors, who are apt to be induced by trading brokerage service or trading
platform with ulterior motives into irrational investment decisions. The second
is the risk of insiders trading in violation of regulations. Unsound information
disclosure mechanism makes it easier for insiders to obtain inside information by
improper means, and leak verification, transactions, asset composition, technical
equipment and other information of enterprises in violation of regulations for
illegal interests. The third is technical risk caused by system vulnerabilities in

A Europe-wide survey in 2010 founds that carbon credit was widely used as a tool for
value-added tax (VAT) fraud due to a lack of regulation. That was, offenders first bring tax-
free carbon credits and then sold them to third parties on the exchange platform, which
was also known as “rotary wood fraud. ” Statistics showed about 116 such cases in 11 EU
countries, resulting in about EURS billion in lost tax revenue. The EU had adopted a reverse
expropriation mechanism to solve the problem.
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the carbon market registration system. Carbon quota, a kind of virtual intangible
electronic certificate, is recorded in the registration system of the carbon trading
market which, unlike the traditional financial market, is faced with questions
such as quota theft due to system vulnerability, and duplicate allocation due to
operational error. For example, Romania lost 1.6 million tons of EU allowances
(EUA) in 2010 when accounts were stolen from its carbon trading registry due to
a security breach in internet technology. In 2011, the carbon trading registries in
some EU countries were hacked, and about 3 million tons of EUA were stolen,
resulting in financial losses of nearly EUR 50 million. These operational risks
not only seriously affect the stable operation of the carbon market, but erode the

confidence of investors.

6 Conclusions and Suggestions

Carbon emission right trading is a market-oriented, low-cost and sustainable
policy tool for emission reduction, and vigorously developing the carbon trading
market will help achieve carbon peaking and carbon neutrality in China. A
decade of exploration and experience has provided a solid foundation and vast
prospect for China’s carbon trading market to develop. The national carbon
trading market has been officially launched. China can accelerate its development

from the following aspects.

6.1 Developing Market Participant and Promoting Active Trading

Inactive trading is a serious problem facing China’s carbon market. The
average turnover rate in China’s carbon market is only 11%, as compared with
500%—-600% in foreign carbon markets. Carbon trading is obviously cyclical,
with trading concentrated in the first few months before the month for contracting
fulfillment. This being the case, the liquidity of the carbon market is chronically
insufficient in the other months than the one for contracting fulfillment, and the
liquidity risk is significant.

The reason for the sluggish pilot carbon trading markets in China is the small
number of participating industries and market players. So, a growing number
of participants can improve market reach, liquidity, and effectiveness. The
national carbon market should cover steel, chemical, cement and other key
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emission source industries as soon as possible, and the date should be fixed for
other industries to enter the market. The market can invite multiple types of
institutional investors, including carbon asset investment company, carbon asset
company within the group, securities and other mature institutions in the financial
field. In the future, with the continuous improvement of the market mechanism,
China can open its carbon finance market to individual investors and foreign

institutions in a timely and orderly manner.

6.2 Clarifying the Financial Attributes of Carbon Market and Improving
the Effectiveness of Carbon Market Pricing

Only with reasonable pricing of carbon emissions can there be effective
allocation of resources and full play to the role of carbon market in emission
reduction. A carbon market in its initial development stage is prone to insufficient
effectiveness of carbon market pricing, mainly because of the insufficient
financial attributes of the carbon market. International experience shows that
mature carbon markets generally have strong financial attributes (Eichner &
Pethig, 2014). In the continuous development of China’s carbon trading market,
market participants will have a stronger demand for price discovery, maturity
transformation and risk management, and therefore the financial attributes of the
carbon market will be fully activated. Therefore, at the current critical moment
of national carbon market development, it is necessary to clarify the financial
attributes of the carbon market and list carbon quota as a financial instrument. It
is also imperative to exert financial regulation over carbon quota spot, derivatives
and other carbon financial products, encourage more financial institutions to
participate in carbon market trading, and improve the price discovery ability and
effectiveness of the carbon market.

6.3 Guarding against the Potential Risks of Carbon Finance and Ensuring
the Stable Development of Carbon Market

To achieve the goals of carbon peaking and carbon neutrality makes it urgent
to develop China’s carbon finance market. According to preliminary estimates,
the amount of spot trading in carbon market will be about 5 billion yuan to 15

billion yuan per year which, plus futures, may make a total trading value of 600
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billion yuan. However, international experience and domestic practice show that
the potential financial risks of carbon market financialization cannot be ignored.
The financialization of China’s carbon market should be advanced in light of
China’s reality, so as to avoid financial risks caused by mechanically copying
international experience. At present, China’s carbon market is not mature, and
the regulatory system and laws and regulations related to carbon finance need
to be improved (Wu & Zhu, 2021). Therefore, it is necessary to guide financial
institutions and investors to correctly understand the opportunities and risks of
carbon finance, develop carbon finance business and products in a steady and
orderly manner, and guard against related financial risks. Firstly, the government
should strengthen the top-level design of the carbon market and establish a sound
carbon finance regulatory system. Secondly, it should improve the regulatory
framework of carbon market and clarify the division of responsibilities among
departments. Thirdly, the establishment of laws and regulations on carbon
finance to provide legal guarantee for effectively preventing carbon finance risks
should be promoted. Fourthly, while encouraging financial institutions to actively
participate in carbon finance activities, China should raise the awareness and
ability of financial institutions to respond to climate risks and secure sound and
stable development of the carbon market.

6.4 Improving the Connection Mechanism with the International Carbon
Market and Forming Influence on International Carbon Pricing

Due to the great differences in management system and technology level, the
global carbon trading markets are still relatively independent, with tentative
interconnection among some exchanges only. For example, the California
carbon market and the Quebec carbon market are connected through Western
Climate Initiative (WCI). Aggravated global warming makes climate change
response the consensus of all countries, and carbon emissions will become an
important part of production factors. In the future, carbon market will become
as important as stocks, bonds, foreign exchange and commodities, and there is
great potential for cooperation among global carbon markets. China’s national
carbon trading market opened in mid-July 2021. In the future, with the addition
of carbon futures and other derivatives trading, according to rough estimation, it
will be a 600-billion-yuan market, the world’s largest carbon market. Against this
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backdrop, China’s carbon market should improve its connection mechanism with
the international carbon market as soon as possible, pushing the construction of
carbon pricing center with international influence, so as to promote the reasonable
pricing and distribution of carbon emission right on a global scale.

6.5 Exploring the Innovation of Carbon Financial Intermediary Services
and Ensuring the Helping Role of Commercial Banks

In the context of the rapid development of the global carbon market, the growing
demand for products and services related to carbon finance is mixed with
information asymmetry and risk supervision in carbon finance market, which are
problems cannot be ignored. Commercial banks, the financial institutions with the
most extensive business networks and the most complete industries connected,
have obvious advantages in information, talent and reputation, can play an
important role in financial intermediation and promote the sound and efficient
development of carbon finance market. In the future, commercial banks should
actively explore and innovate carbon financial intermediary services to help boost
the development of carbon finance market. For example, commercial banks can
provide guarantee and credit enhancement services for transnational and cross-
regional carbon trading by issuing letters of guarantee; custodian services for

carbon funds; and consulting services for all links of emission reduction projects.
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