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Abstract 
As a market-based environmental regulation, whether carbon emissions trading can 
trigger the innovative compensation effect of the "Porter Hypothesis" to improve the 
capacity utilization rate of enterprises and achieve "economic dividends", there is still a 
lack of practical experience and evidence. Therefore, this paper uses the quasi-natural 
experiment of the opening of the carbon market in the pilot provinces and cities in 2013, 
based on the panel data of A-share listed companies from 2008 to 2020, and uses the 
double-difference method to examine the capacity of carbon emissions trading on listed 
companies in the pilot provinces and cities. The effect of utilization, the mechanism of 
action, and the heterogeneity of the effect on enterprise capacity utilization in different 
situations. The research found that: first, carbon emission rights trading can 
significantly improve the capacity utilization rate of listed companies in pilot provinces 
and cities, and resolve excess capacity; second, carbon emission rights trading forces 
companies to innovate in technology, and achieve their own capacity utilization through 
technological innovation Third, through the analysis of heterogeneity, carbon emission 
trading has a significant role in promoting the capacity utilization rate of non-state-
owned enterprises, central and inland areas, and areas with strong law enforcement. 

Keywords 
Environmental Regulation; Carbon Emission Trading; Capacity Utilization Rate; Double 
Difference. 

1. Introduction 

In order to effectively respond to global warming, solve China's environmental degradation and 
achieve high-quality economic development, China has made a solemn commitment to "carbon 
peaking" and "carbon neutrality" to the world. The production behavior of enterprises leads to 
aggravation of environmental deterioration, so enterprises are the main body of emission 
reduction. However, in actual situations, enterprises have insufficient awareness of 
environmental governance, and the government has assumed the main responsibility for 
environmental governance (Zhang Tongbin et al. [1] , 2017). With the continuous exploration 
of the government, it has gradually begun to use market-based and incentive-based 
environmental regulations to constrain corporate pollution emissions to improve the 
environment (Qi Shaozhou [2], 2018), of which the carbon emission trading mechanism is a 
major institutional innovation of this type of environmental regulation. . china's carbon 
emissions trading system can be divided into three stages. 2002-2010 Emerging stage: 
Participate in CDM projects to sell emission reductions to developed countries. Development 
stage from 2011 to 2020: In 2011, seven pilot provinces and cities for carbon emissions trading, 
namely Shenzhen, Shanghai, Beijing, Guangdong, Tianjin, Hubei and Chongqing, were identified, 
and the carbon emissions trading market was officially launched. In 2016, Fujian Province was 
identified as a pilot province for carbon emissions trading. Beginning in 2021, the construction 
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of the national carbon trading market (power generation industry) will be completed and 
started. The 14th Five-Year Plan clearly points out that the carbon emission trading mechanism 
will be improved as an important means to achieve "carbon peaking". 
Under the carbon emission trading mechanism, companies that have reduced emissions can 
sell their remaining carbon allowances in the market for profit, while companies with excessive 
emissions have to purchase carbon allowances in the market to ensure smooth production. 
Under the effect, enterprises will tend to improve production technology or introduce new 
process technology to make the pollution generated by production activities comply with 
regulations to achieve emission reduction effect, and sell carbon allowances in the trading 
market to obtain profits to make up for compliance costs. 
Economy, in addition to the problem of environmental deterioration, there is also the problem 
of serious overcapacity caused by long-term over-investment (Liu Shuai et al. [3] , 2021). one 
of the important issues. In 2015, "cutting overcapacity" was listed as the top of the five 
economic development tasks at the Central Economic Work Conference. The report of the 19th 
National Congress of the Communist Party of China clearly stated that we should insist on 
reducing overcapacity and optimizing the allocation of resources to increase high-quality 
supply. Obviously, controlling overcapacity and improving capacity utilization are the keys to 
realizing the transformation of China's economy towards high-quality (He Xiaogang et al. [4] , 
2021), and environmental regulation not only plays a role in reducing environmental pollution, 
but also guides enterprises to transform production Ways to improve production technology 
and increase capacity utilization (Cheng Qiongwen and Yu Shengran [5] , 2018; Liu Jianyong 
and Li Xiaofang [6] , 2018). 
Relying on the "Porter Hypothesis", some scholars have proved that environmental regulation 
can force technological innovation of enterprises, promote the transformation and upgrading 
of enterprises, promote the rational allocation of production factors, improve the utilization 
rate of enterprises' production capacity, and achieve high-quality economic development (Shao 
Shuai and Li Xing [7] , 2022). Then, as an incentive-based and market-based environmental 
regulation, whether the carbon emissions trading mechanism can trigger the "Porter effect" to 
improve capacity utilization still needs to be studied and verified . In view of this, the research 
ideas of this paper are put forward: First, based on the micro-panel data of A-share listed 
companies from 2008 to 2020, using the quasi-natural experiment of the opening of the pilot 
carbon trading market in 2013, the double difference method is used to examine carbon 
emissions trading. The impact on the capacity utilization rate of enterprises in pilot provinces 
and cities; secondly, if carbon emissions trading promotes the improvement of enterprise 
capacity utilization, this paper will also explore the impact mechanism; finally, this paper will 
also focus on the impact of carbon emissions trading on enterprises Heterogeneity in the impact 
of capacity utilization was analyzed. 
The marginal contributions and innovations of this paper are: First, most of the existing 
research on carbon emissions trading is based on provincial panels, and there are few studies 
involving micro-subjects. This paper combines macro-policy and micro-individuals to expand 
the research on carbon emissions. Second, this paper discusses the impact of carbon emissions 
trading on capacity utilization, enriches existing environmental regulation theories, and 
provides new explanations and evidence for low-carbon and high-quality economic 
development in china; third, this paper further explores the impact mechanism of carbon 
emission trading on the capacity utilization rate of enterprises, and provides evidence for the 
effective governance of excess capacity. Fourth, this paper analyzes the heterogeneity of the 
impact of carbon emissions trading on capacity utilization, and provides experience for the 
government to solve excess capacity in enterprises according to local conditions. 
The follow-up research arrangement of this paper is as follows: the second part is the literature 
review from the reasons of overcapacity, environmental regulation and overcapacity; the third 
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part is the mechanism analysis and research hypothesis; the fourth part is the empirical design; 
the fifth part is the empirical Analysis; the sixth part is the conclusion and enlightenment. 

2. Literature Review 

2.1. Causes of Overcapacity 
Chinese scholars mostly explain the overcapacity at the macro level: First, the government's 
relatively loose environmental protection system. Due to the imperfect environmental 
protection system and insufficient environmental supervision, the number of industrial 
enterprises has increased rapidly. In order to compete for market share, industrial enterprises 
have blindly expanded production and overinvested, resulting in serious overcapacity (Wang 
Wenfu et al. [8], 2014). Second, the “race to the bottom” in environmental regulation among 
regions. With the increasing pollution of enterprises, the environmental damage is increasing, 
and the governments of various regions have implemented environmental regulations to 
restrict the production behavior of enterprises. However, for the development of economic 
benefits and the snatch of resources, there is a phenomenon of competition between 
environmental regulations and policies in each region. If a region The weaker the intensity of 
environmental regulation, the weaker the intensity of environmental regulation in the 
surrounding area, that is, there is a “race to the bottom” (Yang Haisheng et al. [9] , 2008). Under 
the constraints of environmental regulation, polluting industries will transfer to areas with 
weak environmental regulation (Shen Kunrong et al. [10], 2017), and blindly expand, duplicate 
construction and over-invest in this area, aggravating overcapacity, and some areas also A 
"polluted paradise" emerged. Third, the market failure under the economic transition. Because 
enterprises in developing countries are prone to have a consensus on a promising industry, and 
at the same time are affected by "information asymmetry", investment behavior is prone to 
"surge phenomenon", which leads to excess capacity (Lin Yifu et al. [11] , 2010). 

2.2. Environmental Regulation and Capacity Utilization 
Regarding the issue of how to reduce excess capacity of enterprises and increase the utilization 
rate of enterprise capacity to promote healthy economic and social development, existing 
research mainly focuses on the impact of environmental regulation on capacity utilization. At 
present, there is no consensus in the academic community. Zhang Feng and Song Xiaona (2019) 
believe that in the case of enterprises with factor endowments, the stronger environmental 
regulation in the short term will lead to the expansion of the production scale of enterprises, 
because the benefits brought by the factor endowments of enterprises are greater than the 
costs caused by environmental regulation [12]. However, some scholars hold objections. Guo 
Jin (2019) found in the research on the "Porter effect" of environmental regulation that 
environmental regulation can internalize the negative externalities generated by the 
production activities of enterprises, thereby increasing the production costs of enterprises and 
prompting enterprises to change their production methods, adjust the input of production 
factors, and then improve the utilization rate of production capacity [13] . Yang Zhenbing and 
Zhang Cheng (2015) found in their research on measuring the excess capacity index of 
production and consumption, that the increase in the cost of environmental regulation to 
enterprises will reduce the use of funds, thereby inhibiting the output of enterprises. At this 
time, the supply is less than demand. The problem of overcapacity [14]. 

3. Analysis of Influence Mechanisms and Research Hypotheses 

The production capacity utilization rate of an enterprise involves the production capacity and 
output of the enterprise. At the same time, closely related to these two aspects are the 
production cost and product demand of the enterprise. It will cause pollution to the 
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environment and excess production capacity, and will also lead to unhealthy economic and 
social development. Solving overcapacity and improving capacity utilization is the key to 
realizing low-carbon and high-quality economic development, and environmental regulation 
has become an important means of tackling overcapacity. Environmental regulation starts from 
the perspective of the cost of the enterprise. By restricting the pollution discharge of the 
enterprise, the environmental pollution cost is included in the production cost of the enterprise, 
and the enterprise is forced to adjust the production scale and production technology, and 
reduce the environmental pollution cost caused by production activities (the original Yi Jun and 
Xie Ronghui [15], 2014). When the intensity of environmental regulation is weak, it is more 
likely to increase the capacity utilization rate by promoting enterprise innovation, while strict 
environmental regulations are more likely to force enterprises to increase capacity utilization 
rate through technological innovation. For the market-based environmental regulation of 
carbon emission rights trading, companies with excess carbon emissions have to purchase 
quotas from companies with remaining carbon quotas in order to continue production, and 
such behavior increases the production cost of the company. With the continuous increase of 
costs, enterprises will eliminate outdated production capacity by reducing the input of 
production factors and improving production technology to meet the carbon emission target. 
rate will increase accordingly. In view of this, the following assumptions are made: 
H1: Carbon emissions trading can significantly improve the capacity utilization rate of 
enterprises. 
Under the influence of environmental regulations, increasing technological innovation by 
enterprises is an important way to improve the utilization rate of production capacity. In order 
to reduce the cost of environmental pollution caused by overproduction, enterprises will adjust 
business decisions, improve production technology through technological innovation, 
transform extensive production methods, and then eliminate backward production capacity. As 
enterprises continue to increase technological innovation, the benefits brought to enterprises 
will exceed the losses caused by environmental regulations, and ultimately bring profits to 
enterprises. Therefore, the loss and hindering effect of environmental regulation on enterprises 
is only short-lived, and will eventually improve the capacity utilization rate of enterprises by 
promoting technological innovation of enterprises (Liu Hewang and Zheng Shilin [16], 2016). 
In view of this, this paper proposes the following assumptions: 
H2: Carbon emissions trading can promote technological innovation of enterprises and 
improve capacity utilization through technological innovation. 
The impact of carbon emission trading on the capacity utilization rate of enterprises may be 
heterogeneous due to differences in the attributes of the enterprises, the geographical location 
of the pilot provinces and cities where the enterprises are located, and the strength of regional 
law enforcement. First of all, for state-owned enterprises, their pollution behaviors are often 
ignored because they are supported by the government, and state-owned enterprises are not 
sensitive to environmental regulation policies. Therefore, driven by carbon emission trading, 
state-owned enterprises are less willing to innovate in technology. , it is difficult to achieve the 
improvement of the capacity utilization rate of state-owned enterprises. Non-state-owned 
enterprises are responsible for their own profits and losses, and have a keen sense of market 
changes. Under the incentive of carbon emissions trading, non-state-owned enterprises have 
more impetus for technological innovation, improve production technology, adjust production 
models, eliminate outdated production capacity, and realize profits and Double increase in 
capacity utilization. Secondly, there is an unbalanced economic development in the eastern, 
central and western regions and the coastal and inland regions in our country. Enterprises in 
eastern and coastal provinces and cities are significantly higher than those in central and 
western provinces and inland provinces and cities in terms of financial strength, economic 
development level, and capacity utilization. But it is precisely because of this gap that after the 
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carbon emission trading is opened, the central and western regions are more likely to obtain 
technology spillovers (Xiang Kuanhu and Lu Ming [17], 2015), so the technology of enterprises 
in the central and western regions and inland provinces and cities is more likely to be There is 
much room for improvement in innovation and capacity utilization. Finally, the strength of law 
enforcement in various provinces and cities will also affect the impact of carbon emission 
trading on the capacity utilization rate of enterprises. If a certain region only focuses on 
economic benefits and reduces the strength of law enforcement, the environmental pollution 
cost of enterprises will be reduced, and enterprises may even escape. The tendency of 
administrative penalties leads to repeated construction and overproduction of enterprises 
(Jiang Feitao and Geng Qiang [18], 2012), so in areas with weak law enforcement, the effect of 
carbon emission trading on the production capacity utilization rate of enterprises is not ideal. 
On the contrary, in areas with strong law enforcement, due to strict supervision, the cost of 
environmental pollution of enterprises will increase, and the high cost of environmental 
pollution will force enterprises to carry out technological innovation, thereby improving the 
utilization rate of enterprise production capacity. Therefore, law enforcement has played a key 
role in key control. In view of this, this paper proposes the following assumptions: 
H3: The promotion effect of carbon emission trading on enterprise capacity utilization is 
heterogeneous due to differences in enterprise attributes, geographical locations of pilot 
provinces and cities, and regional enforcement efforts. 

4. Research Design 

4.1. Sample Selection and Data Sources 
This paper selects the micro data of listed companies from 2008 to 2020 as the investigation 
interval, and the data are all from the WIND database. In this paper, the micro-data of 
enterprises in the screening are processed as follows: first, the enterprises with ST and ST* and 
the enterprises with missing data are deleted; secondly, due to the particularity of the financial 
industry, the samples whose industry is J66 in the sample are eliminated; again, Since the 
carbon trading market in Chongqing is small and the compliance rate is low, this paper does not 
consider the enterprise sample in Chongqing; finally, the continuous variables in the sample 
data are reduced by 1% and 99%. 

4.2. Empirical Model and Variable Description 
4.2.1. Model Design 
The difference-in-difference method can control the difference between the treatment group 
and the control group before the implementation of carbon trading and the influence of other 
synchronic factors, which properly solves the endogeneity problem in the empirical analysis. 
In order to examine the impact of carbon emissions trading on the capacity utilization rate of 
enterprises, this paper uses the quasi-natural experiment of carbon emissions trading, and uses 
the double difference method to estimate the effect size. Taking 2013 as the policy impact, 
enterprises located in 6 pilot provinces and cities except Chongqing are used as the treatment 
group, and enterprises located outside the pilot provinces and cities are used as the control 
group. The double-difference model set in this paper is as follows: 
 

                  pcitpcit210p   XDIDCU cit                                   (1) 

 
Among them, citCU p it represents the capacity utilization rate of enterprises I in industry C in 
province P in the period T; DID is the interaction term of the grouping dummy variable Treat 
and the time dummy variable Policy, which is used to represent the size of the treatment effect. 
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X represents control variables, including enterprise age, enterprise scale, asset-liability ratio, 
enterprise growth, enterprise ownership, return on equity, financing constraints, and the 
shareholding ratio of the largest shareholder. t , i , c , p are fixed effects itpc of time, 
individual, industry and province , and are random error terms. 
In order to investigate the impact mechanism of carbon emission rights on the capacity 
utilization rate of enterprises, this paper uses a three-step method to test the impact 
mechanism. On the basis of model (1), the following models (2) and (3) are constructed. Among 
them citRDp , the mediating variable is technological innovation, and the explanations of other 
variables are consistent with the above. If both are satisfied, the regression coefficient of 
interaction term DID in model (1) is significant, the regression coefficient of interaction term 
DID in model (2) is also significant, and citRDp the regression coefficient in model (3) is 
significant, then there is a mediating effect. If the regression coefficient of the interaction term 
DID in model (3) is significant and lower than the regression coefficient of the interaction term 
DID in model (1), there is a partial mediation effect, and if it is not significant, there is a complete 
mediation effect. 
 

              pcitpcit210pcit   XDIDRD                            (2) 

 

              pcitpcit3it210pcit   XRDDIDCU                            (3) 

4.2.2. Variable Description 
Explained variable. Select the capacity utilization rate CU as the explained variable. At present, 
there is no unified measurement standard for capacity utilization. Although there are estimates 
of capacity utilization, most of them are concentrated at the industry level, and there are few 
measurement indicators involving micro-enterprise capacity utilization. In the calculation of 
the rate, it is found that the capacity utilization rate is highly correlated with the total asset 
turnover rate of the enterprise. This paper borrows money from the research of Aimin and Fu 
Dong (2017), and uses the total asset turnover rate to measure the capacity utilization rate of 
enterprises [19]. 
Explanatory variables. The interaction term DID of the grouping dummy variable Treat and the 
time dummy variable Policy is used as the core explained variable to represent the treatment 
effect. If the registered address of the enterprise is located in the 6 pilot provinces and cities, 
DT is 1, otherwise it is 0. This paper takes the start of carbon emissions trading in 2013 as the 
benchmark for policy impact, and Policy takes 0 before 2013 and 1 in 2013 and after. 
Mediating variable. Select technological innovation RD as an intermediary variable. This paper 
chooses the proportion of enterprise R&D expenditure to total enterprise assets to represent 
technological innovation. 
Control variables. Drawing on Acemoglu and Restrepo (2018), this paper controls the following 
variables: firm age, firm size, asset-liability ratio, firm growth, firm ownership, return on equity, 
financing constraints, and the shareholding ratio of the largest shareholder [20]. The financing 
constraints are measured by the SA index. Considering that the capacity utilization rate of 
enterprises may also be affected by the region, industry and economic cycle where the 
enterprise is located, this paper also controls the variables of province, industry and time. 
4.2.3. Descriptive Statistics 
The main explanatory variables, variable names, definitions, and descriptive statistics are 
shown in Table 1 below. It can be seen from the table below that the average capacity utilization 
rate CU is 66.8%, indicating that the overall capacity utilization rate of enterprises is 
significantly lower than the normal level of 75%, and there is excess capacity. 
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Table 1. Descriptive statistics 

variable  Definitions Average SD Min Max 
CU Operating Income/Total Assets 0.668 0.409 0.117 2.456 
RD R&D investment/total assets 0.021 0.018 0.000 0.089 

ROE Net Profit / Net Assets 0.043 0.061 -0.218 0.214 
Size ln ( total assets at the end of the period ) 22.121 1.257 19.984 26.182 
Lev Total Liabilities/Total Net Assets 0.411 0.196 0.056 0.862 

Growth Operating income for the current period / operating 
income for the previous period 0.167 0.353 -0.479 2.079 

Top1 Number of shares held by shareholders with the most 
shares/total shares of the company 0.341 0.145 0.088 0.730 

Age ln (year - year of establishment + 1) 2.809 0.358 1.609 3.466 
FC SA Index -3.758 0.245 -4.358 -3.087 

5. Empirical Analysis 

5.1. Carbon Emissions Trading and Enterprise Capacity Utilization 
The estimated results of the impact of carbon emission rights on the capacity utilization rate of 
enterprises are shown in Table 2. Columns (1)-(4) control the fixed effects of individuals, time, 
and provinces. Columns (1) and (2) are the regression results without adding control variables 
and adding control variables without the industry fixed effect . Columns (3) and (4) are the 
regression results without adding control variables and adding control variables under the 
control of industry fixed effects . The interaction coefficient of column (4) is 0.040 , which is 
significant at the 1% level and greater than 0 , and the adjusted R² is also greater than the first 
3 columns. Therefore, it is reasonable to control the fixed effects of individual, time, province 
and industry in this paper, and the model fits. The combined effect is better and the results are 
more robust. This paper will further test the parallel trend below. Finally, according to the 
regression results, carbon emission trading has a significant promoting effect on the capacity 
utilization rate of enterprises, so it is assumed that H1 is established. 
 

Table 2. Benchmark regression 
variable (1) (2) (3) (4) 

DID 0.042 *** 0.044 *** 0.038 *** 0.040 *** 
 ( 3.139 ) (3.06 4 ) (2.8 07 ) (2.71 1 ) 
     

_cons 0.656 *** 1.019 ** 0.657 *** 1.191 ** 
 (159.44 2 ) ( 2.114 ) ( 165.679 ) ( 2.587 ) 
     

control variable NO YES NO YES 
Industry fixed NO NO YES YES 

individual fixation YES YES YES YES 
time fixed YES YES YES YES 

Region fixed YES YES YES YES 
N 21428 21428 21427 21427 

adj. R 2 0.798 0.833 0.804 0.839 

Note: The significance levels of 1%, 5%, and 10% are represented by "***", "**", and "*" 
respectively; the t value is in brackets, and the t value is calculated by the cluster standard error. 
Same below 
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5.2. Parallel Trend Test 
The premise of using the double-difference method is to satisfy the parallel trend test, that is , 
the capacity utilization rate of enterprises in the pilot provinces and non-pilot provinces and 
cities cannot have different trends over time before the start of carbon emission trading, and 
the pilot will be conducted after the start of carbon emission trading. There is a significant trend 
of change in capacity utilization between provinces and non-pilot provinces and cities. Judging 
from the pilot provinces and cities of carbon emission rights trading, these provinces and cities 
have relatively developed economic levels. The change trend of the capacity utilization rate of 
enterprises in the pilot provinces and cities before the start of carbon emission rights trading 
may be different from that of enterprises in other provinces and cities. Therefore, this paper 
needs to verify the parallel trend hypothesis and test the change trend of the enterprise capacity 
utilization rate of the treatment group and the control group before and after the start of carbon 
emission trading. 
 

 
Figure 1. Parallel trend test results 

 
According to the regression results in Figure 1, before the implementation of carbon emissions 
trading, the confidence interval of the interaction term coefficient contained 0, indicating that 
there was no significant difference in the capacity utilization rate between the treatment group 
and the control group; after the implementation of carbon emissions trading, the interaction 
term coefficient was significantly different It is positive and the confidence interval is different 
from 0, indicating that there is a significant difference in the capacity utilization rate of the 
treatment group and the control group. Therefore, the parallel trend test is passed. 

5.3. Analysis of the Impact Path 
Based on the above empirical evidence, carbon emission rights, as an incentive-based and 
market-based environmental regulation, have significantly promoted the capacity utilization 
rate of enterprises. According to the theoretical review above, the incentive-based 
environmental regulation will trigger the "Porter effect" mechanism, which will force 
enterprises to increase technology Innovation, enterprises improve and upgrade production 
technology through technological innovation, optimize the industrial structure, and then 
improve the utilization rate of production capacity. Therefore, this paper will analyze the 
mechanism of technological innovation and examine the impact path of carbon emission rights 
on capacity utilization. 
Table 7 below shows the regression results of the capacity utilization mechanism. Column (1) 
is the regression results of model (1), that is, the impact of carbon emission trading on capacity 
utilization. The correlation coefficient and significance have been explained above. I won't go 
into details here. Column (2) is the regression result of model (2), examining whether carbon 
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emission rights will promote enterprises to increase technological innovation. According to the 
results, the coefficient of interaction term is 0.001, which is significant at the level of 5%, 
indicating that carbon emission rights trading is significant Improve the technological 
innovation of enterprises. Column (3) is the regression of model (3) by introducing 
technological innovation into model (1). According to the above explanation of model (3), the 
coefficient of interaction term is 0.035, which is significant at the 5% level and the coefficient 
decreases. Small, lower than 0.040, and the coefficient of RD is 4.133, which is significant at the 
1% level, so there is a partial mediation effect. It shows that the carbon emission trading is to 
promote enterprises to increase technological innovation and thus improve the capacity 
utilization rate of enterprises, so the hypothesis H2 is verified. 
 

Table 3. Mechanism 
variable (1) (2) (3) 

DID 0.040 *** 0.001 ** 0.035 ** 
 (2.711) (1.991) (2.554) 
    

RD   4.133 *** 
   (6.492) 

_cons 1.191 ** 0.131 *** 0.648 
 (2.587) (7.099) (1.534) 
    

control variable YES YES YES 
Industry fixed YES YES YES 

individual fixation YES YES YES 
time fixed YES YES YES 

Region fixed YES YES YES 
N 21427 21427 21427 

adj. R 2 0.839 0.799 0.845 

5.4. Heterogeneity Analysis 
5.4.1. Differences in Corporate Attributes 

Table 4. Differences in enterprise attributes 

variable 
(1) ( 2 ) 

non-state-owned enterprise state-owned enterprise 
DID 0.064 *** 0.012 

 (4.248) (0.466) 
   

_cons 1.634 *** 1.433 
 (3.853) (1.586) 
   

control variable YES YES 
Industry fixed YES YES 

individual fixation YES YES 
time fixed YES YES 

Region fixed YES YES 
N 14516 6844 

adj. R 2 0.845 0.842 
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This paper, the sample is divided into two sub-samples according to the classification standard 
of state-owned enterprises and non-state-owned enterprises , and regressions are carried out 
respectively. The regression results are shown in Table 8 below. Column (1) is the regression 
result of non-state-owned enterprises, and the coefficient of interaction term is 0.064, which is 
significant at the 1% level; Column (2) is the regression result of state-owned enterprises, and 
the coefficient of interaction term is not statistically significant. It shows that carbon emission 
trading has a significant role in promoting the capacity utilization rate of non-state-owned 
enterprises, but it has not improved the capacity utilization rate of state-owned enterprises. 
5.4.2. Regional Differences in Enforcement Efforts 
Divide the country into regions with weak law enforcement and regions with strong law 
enforcement, and perform regressions on the two subsamples respectively. The results are 
shown in Table 9 below. Column (1) is the heterogeneity regression result in areas with weak 
law enforcement, and column (2) is the heterogeneity regression result in areas with strong 
law enforcement. According to the table below, in areas with strong law enforcement, carbon 
emission rights can significantly improve the capacity utilization rate of enterprises, but have 
no impact on the capacity utilization rate of enterprises in areas with weak law enforcement. 
 

Table 5. Differences in enforcement efforts 

variable 
(1) ( 2 ) 

Law enforcement is weak strong law enforcement 

DID 0.029 0.065 ** 

 (1.559) (2.462) 

   

_cons 1.386 *** 0.698 

 (3.051) (0.840) 

   

control variable YES YES 

Industry fixed YES YES 

individual fixation YES YES 

time fixed YES YES 

Region fixed YES YES 

N 16527 4894 

adj. R 2 0.831 0.868 

5.4.3. Differences in the Geographical Location of the Province and City Where the 
Enterprise is Located 

Since Chongqing is the only pilot city in the western region, which has a low compliance rate of 
carbon emission rights, this paper excludes Chongqing from the sample, so only the policy 
effects of carbon emission rights trading in central and eastern, as well as inland and coastal 
enterprises are considered. The heterogeneity of the regression results is shown in Table 10 
below. According to the regression results in the table below, it can be seen that companies 
located in central and inland provinces and cities have significantly improved their capacity 
utilization under the influence of carbon emissions trading, while companies located in eastern 
and coastal areas have not seen any increase in capacity utilization. 
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Table 6. Differences in Geographical Locations of Enterprises 

variable 
(1) (2) (3) (4) 

Central East Inland Coastal 
DID 0.111 *** 0.021 0.051 *** 0.029 

 (3.815) (1.117) (2.714) (1.562) 

     
_cons 1.168 1.290 *** 0.771 1.581 *** 

 (1.091) (3.712) (0.953) (4.027) 
     

control variable YES YES YES YES 
Industry fixed YES YES YES YES 

individual fixation YES YES YES YES 
time fixed YES YES YES YES 

Region fixed YES YES YES YES 
N 6151 15264 8218 13197 

adj. R 2 0.847 0.839 0.843 0.840 

6. Conclusions and Implications 

Under the background of "carbon peak" and "carbon neutrality", effectively evaluating the 
impact and internal mechanism of carbon emission trading on the capacity utilization rate of 
enterprises has important practical and theoretical significance for promoting the high-quality 
development of china's economy. This paper takes the enterprise capacity utilization rate as 
the research perspective, based on the micro-panel data of A-share listed companies from 2008 
to 2020, using the quasi-natural experiment of the opening of the carbon trading market, and 
using the double-difference method to evaluate whether carbon emissions trading can resolve 
enterprise capacity. It has also passed parallel trend test. In this paper, in order to further study 
the impact mechanism of carbon emission trading on the capacity utilization rate of enterprises 
and the difference in the effect under different circumstances, the mechanism analysis and 
heterogeneity analysis are carried out. Finally, this paper draws the following conclusions; first, 
carbon emission trading helps to improve the capacity utilization rate of enterprises in pilot 
provinces and cities, and is an important way to resolve excess capacity of enterprises. 
Improving capacity utilization and resolving excess capacity are the keys to achieving high-
quality economic development in china. It is foreseeable that carbon emission rights will not 
only help companies increase capacity utilization and improve the ecological environment, but 
also contribute to high-quality economic development. Second, according to the results of the 
mechanism analysis, carbon emission trading can stimulate technological innovation of 
enterprises to improve the utilization rate of enterprise capacity and resolve excess capacity. 
Third, there is heterogeneity in the impact of carbon emission trading on the capacity utilization 
of enterprises under different circumstances. First, the enterprise attributes are different. 
Carbon emission trading has significantly improved the capacity utilization rate of non-state-
owned enterprises, but due to the special nature of state-owned enterprises, the impact on the 
capacity utilization rate of state-owned enterprises is not significant. Secondly, the 
geographical location of the province and city where the enterprise is located is different. 
Because the eastern region has undergone a series of economic reforms and advanced 
production technology, the capacity utilization rate of enterprises in this region is relatively 
high. Therefore, carbon emission trading has no significant impact on the capacity utilization 
rate of enterprises in the eastern region, but has a significant impact on the capacity utilization 
rate of enterprises in the central region. have a significant promoting effect. Finally, there are 
differences in enforcement efforts between regions. Under carbon emission trading, it is 
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difficult for companies to avoid environmental pollution penalties in areas with strong law 
enforcement, which will force companies to innovate in technology and change production 
methods, thereby improving capacity utilization. In areas with weak law enforcement, due to 
lack of supervision, companies will Administrative penalties can usually be avoided, so the 
excess capacity of the enterprise cannot be resolved. 
The research conclusions of this paper can provide experience and evidence for enterprises to 
optimize resource allocation, eliminate production capacity, and improve and continue to carry 
out national carbon emissions trading for the government, and also provide inspiration for 
promoting high-quality economic development in china. For enterprises: First, enterprises 
should remain sensitive to market changes, capture market supply and demand in a timely 
manner, and avoid inputting too many production factors, resulting in waste of resources and 
excess capacity. Second, enterprises should arrange funds reasonably, increase investment in 
technological innovation, accelerate the transformation of extensive production methods, and 
find new sustainable profit points, thereby improving corporate profits and capacity utilization. 
For the government: First, it should continue to improve and promote the carbon emissions 
trading system, and further expand the national carbon emissions trading market (power 
generation industry). Second, adhere to the "three eliminations and one supplement" 
unswervingly, adhere to the combination of environmental regulation and resolving excess 
capacity, adhere to the innovation-driven development strategy, stimulate technological 
innovation of enterprises and promote enterprises to change production methods, reduce 
environmental pollution and improve the utilization rate of enterprises' production capacity. , 
in order to achieve a win-win situation in improving the ecological environment and increasing 
the utilization rate of production capacity. Third, carbon emission rights trading is a market-
based environmental mechanism, and its effect depends on a sound market mechanism. 
Therefore, the government should continue to improve the market mechanism and give play to 
the decisive role of the market in resource allocation. Fourth, the government should increase 
the enforcement of environmental protection, force enterprises to innovate in technology, 
improve the allocation of production factors, and independently eliminate backward 
production capacity. The lack of environmental protection supervision will not only lead to the 
tendency of enterprises to evade punishment, but also make it difficult to achieve the goals of 
environmental governance and improvement of capacity utilization. Fifth, we must pay 
attention to regional differences and differences in corporate attributes, and avoid a “one-size-
fits-all” environmental regulation strategy. 
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