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Abstract. With the increasingly serious problem of the greenhouse effect and climate change, the
concept of a carbon emission market has been gradually included in the development agenda of
various countries. Establishing carbon markets is expected to promote energy conservation,
emission reduction, and green development of multiple industries. In 2021, China's carbon market
officially launched, entering a new stage of development. This paper aims to take Beijing and
Shenzhen, two pilot cities approved in advance, as examples to study the allocation of credits in the
Chinese carbon market. through the literature research method, content analysis method, and
comparative analysis method, combined with existing literature to carry out specific analysis and
comparison of quota allocation in these two cities. Through the above analysis, this paper aims to
get a clearer and deeper understanding of the current situation, distribution mode, distribution
method, and characteristics of local Allocation of emission credits relating to the following activities
in the actual situation. It helps us to grasp the existing problems and defects in the carbon quota
allocation of the two cities. It provides reference significance for promoting the development of
Beijing, Shenzhen, and the overall carbon market in China.
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1. Introduction

The 21st Session of The Paris Agreement was adopted at the UN Climate Change Conference
(COP21), which defined the consensus of striving to limit the global temperature rise to 1.5 degrees
Celsius in response to global climate change. As one of the Parties and a responsible major country,
China has actively responded to climate change and other issues. In September 2020, China set the
target to be carbon-capped by 2030 and carbon-neutral by 2060. Due to the rapid development and
continuous improvement of the EU ETC emission trading system and the formation of carbon markets
in other countries, China also approved the pilot carbon trading work in Beijing, Shanghai, Tianjin,
Chongqing, Hubei, Guangdong, and Shenzhen in 2011.

As one of the world's largest carbon emitters, China formally established a national carbon
emission trading market in 2021 to combat global climate change, promote sustainable development,
and achieve high-quality economic growth in China. Since the launch of the carbon market, China
has listed 2,162 large emitters in the power generation sector, which produce about 4.5 billion tonnes
of CO2., and has successively introduced policies and measures to ensure the healthy operation and
development of the carbon market. At the same time, China has gradually expanded the energy sector
coverage of carbon markets to more high-emission sectors, and more market players have been
included.

However, China's carbon market started relatively late, the policy is still not perfect, and it is faced
with development obstacles such as inaccurate quota allocation, imperfect trading mechanisms, and
a lagging legal system [1]. It is necessary to implement policies to ensure the further standardization
and development of the market.

Domestic and foreign scholars have obtained certain research basis and theoretical achievements
on the allocation of carbon credits in the power, chemical, thermal, and other industries in the pilot
areas of China's carbon trading market, pointing out the important role of emission reduction
responsibility in the comprehensive index allocation of carbon emission allowances. They used
Subjective, objective, and linear combined weighting methods to optimize the allocation of carbon
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quotas as well as promote the balance between fairness and efficiency of allocation schemes [2].
Beijing and Shenzhen, as pilot cities, have respectively introduced different carbon trading policies
to facilitate the development of local carbon markets, among which the allocation of carbon quotas,
as an important part of the policy and an important premise for carbon trading, has played a significant
role in emissions trading. The present study aims to consolidate and synthesize the carbon allowance
allocation policies implemented in Beijing and Shenzhen, two pilot cities. By delving into existing
literature and theoretical frameworks, this paper systematically outlines the policies and measures
adopted by these two metropolises. It further explores the mechanisms underlying policy formulation,
evolution, and development of allocation systems within their respective carbon trading markets.
Comparative analyses were used to assess the strengths and weaknesses of the various methods,
thereby enhancing our understanding of the current landscape of carbon allowance policies. To
provide help for promoting the fair development of carbon allocation in China.

2. Formulation and Process of Carbon Emission Quota Standard

2.1. Research Status of Carbon Quota Allocation

Carbon quota allocation is an activity in which the government allocates a certain number of
greenhouse gas emission credits to relevant emission reduction entities, and then the relevant entities
implement emission reduction measures. At present, China's carbon quota allocation is mainly free.
Zhao Yingmin, the director of the Department of Climate Change of the Ministry of Ecology and
Environment, proposed in the regular policy briefing of The State Council in 2024 that paid allocation
should be introduced promptly and the portion of paid allocation should be gradually increased to
promote the effect of emission reduction [3]. At the same time, the Provisional Regulation on the
Administration of Carbon Emission Trading. require provincial governments to designate allocation
plans based on multiple goals such as social economy, industry development, and industrial structure,
and issue carbon quotas to key emission reduction enterprises within the region under the provisions
of the annual carbon quota allocation total amount and plan. Some scholars believe that the principle
of equity is an important criterion in the allocation of carbon credits in China's provinces, which is
reflected in the aspects of historical responsibility, egalitarianism, ability to pay, sovereignty criteria,
and economic activities [4], and perfect laws are essential to the creation of carbon credits. for the
regulation-driven carbon market [5]. Therefore, Carbon emission projects based on principles of
equity and economic efficiency, quota allocation, and feasibility evaluation schemes are established
in the carbon allocation [6]. The emissions are estimated according to the historical carbon emission
analysis and are directly compared in different provinces and regions [7]. Enacting national
legislation specifically for emission trading plays a very important role in promoting the improvement
of China's carbon market allocation system [4].

2.2. Current Situation of China's Carbon Quota Allocation Mechanism -- Based on the
Comprehensive Analysis of Beijing and Shenzhen

2.2.1 Carbon Quota Allocation in Beijing

According to a survey by the National Center for Strategic Research and International Cooperation
on Climate Change, in 2015, the total energy consumption in Beijing was 68.507 million tons of
standard coal, and the carbon dioxide emissions from fossil fuel consumption were about 100 million
tons. As a pilot municipality, Beijing has formulated several policies and regulations to regulate the
operation of the carbon market allocation mechanism. The Decision on Beijing's Pilot Carbon
Emission Trading under Strict Control of Total Carbon Emissions stipulates the basic system and
penalty measures for trading and quota, which provides legal norms for the subsequent development
of the carbon market. At the same time, according to its level of economic and social development
and historical emission standards., Beijing has formulated standards to flexibly adjust the included
trading entities and corresponding quota standards [8]. By 2015, Beijing's carbon market had reduced
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the standard covering emission reduction entities from the original requirement of 10,000 tons of
carbon dioxide emissions per year to 5,000 tons per year, and the number of entities has increased
from 415 in 2013 to 943, ranking first among the seven pilot regions in terms of the number of entities
covered [9]. According to the latest Measures for the Administration of Carbon Emission Trading in
Beijing promulgated by the Beijing Municipal People's Government on April 23, 2024, the
implementation list of carbon dioxide emitting units in Beijing. included legal entities with control of
total annual energy consumption within the administrative area exceeding 2000 tonnes of standard
coal. According to the Environmental Administration, the carbon dioxide emissions of key carbon
emitting units in Beijing shall be distributed free of charge by way of yearly distribution, and carbon
quotas shall be stipulated according to the historical emission law, the historical intensity law, and
the baseline law. At the same time, to strengthen the supervision of market entities and ensure that
the increased emission reduction entities can fulfill the emission reduction requirements, the work
tasks of the most important emission unit in the energy sector in the Notice of Beijing Municipal
Bureau of Ecology on Completing related work to the National Carbon Emission Rights Trading in
2023 are planned to formulate data quality control plans and carry out monthly data information
storage in 2023. At the same time, the verification of greenhouse gas emissions in 2022, the quota
settlement and compliance of key emission entities in the list in 2021 and 2022, and the supervision
of units to complete the emission reduction task on time while paying attention to the allocation of
quotas.

2.2.2 Allocation of Carbon Quotas in Shenzhen

Being the first city in China to introduce a carbon pilot market, Shenzhen was officially launched
in June 2013. Within two years after the central government made the plan, it established a regulatory
and trading market [5] and made a more detailed planning scheme on the carbon quota allocation
policy. Shenzhen launched the first regional carbon emission trading system ETC (SZ ETS), which
is a trading market based on intensity cap, output allocation, and carbon quota [10]. Based on the
allocation quota of carbon intensity and actual output, an innovative quota allocation policy has been
formulated to solve the system difficulties and information asymmetry of quota allocation [11]. The
Interim Measures for the Administration of Carbon Emission Rights in Shenzhen stipulate that units
with a total annual carbon emission of more than 5,000 tons, large public buildings with a floor area
of more than 20,000 square meters, and office buildings of state organs with a floor area of more than
10,000 square meters will be included in the carbon emission control system. As of 2017, carbon
emission control systems have been installed in 636 major industrial facilities and 197 large public
buildings. in Shenzhen [12]. At the same time, Shenzhen adopted the mode of free allocation of
carbon quota, which stipulated that the free quota from 2013 to 2015 accounts for more than 90%,
and the auction quota was less than 3% [13]. The emission quota system based on carbon emission
intensity adopted by Shenzhen has two models: the model adopted by EU ETS that sets an absolute
cap but allows it to increase, and the model based on an intensity cap [10]. To safeguard the primary
objective of local economic development, Shenzhen adopts an intensive-based cap model, which
establishes a set of intensity benchmarks based on projected output and sets emission reduction targets
for various industries [10].

2.2.3 Comparative Analysis of Carbon Quota Policies

As can be seen from Table 1, the following aspects of the allocation of carbon credits, the
allocation of carbon credits in Beijing's carbon market mainly relies on free quotas, while that in
Shenzhen is mainly in the form of free quotas, auctions, and another small amount of paid allocation.
Some scholars proposed through the diversity analysis based on the environmental value that the
distribution of carbon emission credits through payment and auction is conducive to the improvement
of efficiency [14]. Meanwhile, Demailly D et al pointed out that the bonus caused by free distribution
is controlled by enterprises and cannot make an effective contribution to society, which reduces the
fairness of the system. Therefore, allocating carbon credits by auction can better reflect the principle
of fairness [8]. Different allocation methods also have an important impact on the cost of carbon
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reduction. Some scholars compared the cost of carbon emission reduction under various allocation
mechanisms from 2015 to 2030 by forecasting models and found that the cost of carbon credit
allocation under the all-payment mode (no carbon quota policy at all) is the highest, followed by free
allocation, and the cost of carbon emission reduction under the mixed allocation policy mechanism
is the lowest [15]. Therefore, compared with the relatively simple free allocation system in Beijing,
the diversified allocation in Shenzhen can not only better stimulate the market vitality, but also reduce
the emission reduction cost in the market to a certain extent, to achieve the effect of balancing fairness
and efficiency.

From the perspective of the carbon quota allocation system, Beijing adopts a distribution system
that considers emission intensity and amount. On the one hand, it is conducive to the stability of the
impact of local key emission enterprises on social infrastructure, such as electricity and heating; In
addition, they can encourage and regulate businesses to reduce carbon intensity through the reduction
of the allocation quota, to reduce emissions through energy conservation [16]. While considering the
historical emission method, Shenzhen carries out multiple rounds of game and industry benchmarking
for carbon quota and provides different distribution systems for different industries. For the main
enterprises such as power and water supply, Shenzhen adopts the historical emission method similar
to Beijing; For the manufacturing industry, which has large production fluctuations, difficult-to-
predict quotas, and involves many sub-industries, it adopts a multi-round game approach to carbon
allocation [16].

However, there are some common problems in the carbon allocation policies of Beijing and
Shenzhen. First of all, for a regulation-driven carbon quota market, China lacks a strong regulatory
system to standardize the issuance of emission permits and allocation of credits through legislation
and punish violations accordingly and reasonably [5]. Secondly, their information and data are
asymmetrical. Some scholars pointed out that although China can obtain most of the required data,
the information available in various industries is different in difficulty and quality, so it is necessary
to build a strict third-party system for hierarchical management and supervision of data [17].

Table 1. Comparison of distribution systems in Beijing and Shenzhen [18].

Index Beijing Shenzhen
The initial
quota(10000 4700 3000
ton)
Reserve quota
(10,000 ton) 235 60

The total amount of

Distribution historical emission History emission method, Multi-round
Distribution system L Lo game and industry bench marking
historical emission intensity
system ——
Eree distribution of the Free distribution of the quota cannot be
Lota. respective below 90% of the total amount of the
Quota _ guota, Tesp . quota; paid distribution can adopt the fixed
) verification and respective . . X

allocation distribution according to the price, auction(the amount of selling the

modes g quota in this way shall not be higher than

annual adjustment

0,
coefficients of the industries 3% of the total annual amount of the

quota) or other means

3. Conclusion

This paper, drawing upon diverse scholarly interpretations of the carbon allowance policies
implemented in Beijing and Shenzhen, systematically summarizes and analyzes the policies of these
two localities from multiple perspectives, encompassing market participants, inclusion criteria,
allocation systems, and reference benchmarks. Through this comprehensive review, the study aims
to identify and comprehend the shortcomings and challenges inherent in the formulation of carbon
market allocation policies in Beijing and Shenzhen. At the same time, although the local policies
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formulated by the two cities have their advantages and disadvantages in terms of emission reduction
effect and operating cost, both are personalized policies formulated based on the actual status quo of
local economic development and social structure. While pursuing the Pareto effect of fairness and
efficiency, they also reflect their characteristics of adapting to local conditions and being flexible and
changeable, and there is no clear advantage in the general direction of the system. Therefore, all
localities need to optimize and improve their policies based on the overall national policy guidelines
and local actual conditions, with the goal of building personalized carbon quota policies in line with
their own development. At the same time, more attention needs to be paid to the regulatory
shortcomings common to carbon markets across the country. When the government introduces the
market mechanism to build the carbon market, it needs to standardize the supervision mechanism to
effectively supervise and test the actual operation. By addressing these issues, local diversification
will play a unique and effective role in carbon quota policies.
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