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Environmental, social, and corporate governance (ESG) performance is an

analytical framework for measuring the contribution of enterprises to

sustainable development and fulfillment of social responsibility. The

introduction of an environmental protection tax in China in 2018, which

imposes tax on the pollution emission of enterprises, helps enterprises

improve their ESG performance and raise their environmental awareness,

thus effectively promoting their green technological innovation to achieve

sustainable development. This study examines the effect of China’s

environmental protection tax on corporate ESG performance and green

technology innovation. The findings showed that the environmental

protection tax in China can vastly improve the ESG performance and green

technological innovation, with the ESG performance exhibiting a partial

mediating effect in promoting corporate green technological innovation.

The mediating effect in enhancing ESG performance and green

technological innovation varies with the nature of firms’ property rights and

regions.
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Introduction

Rapid economic growth has caused serious damage to global resources and the

ecological environment. Environmental, social and corporate governance (ESG) was first

introduced in the “Who Cares Wins” initiative released by the UN Global Compact in

2004. In 2006, the UN Principles for Responsible Investment (UNPRI) incorporated ESG

into investment decisions, with the aim of promoting sustainable corporate development

and enabling investors to focus more on the performance of companies in terms of

environmental friendliness, social responsibility, and corporate governance, rather than

on their financial performance. With the widespread recognition of ESG in society, third-

party organizations in various countries have devised their own ESG rating systems to

measure enterprises’ ESG performance in three dimensions: environmental, social, and

corporate governance responsibilities.

China introduced the environmental protection tax on January 1, 2018, the first tax to

address environmental protection in China. China’s environmental protection tax is
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levied on air pollutants, water pollutants, solid waste, and noise.

Taxes for air and water pollutants are determined by the people’s

governments of each province, municipalities directly under the

Central Government, and autonomous regions in China. These

are based on the tax range specified in the Environmental

Protection Tax Law of the People’s Republic of China: the tax

for solid waste is RMB5–1,000 per ton1 and noise is taxed at

RMB350–1,200 per month2 based on six noise levels. The

Chinese environmental protection tax directly levies taxes on

taxable pollutants emitted by enterprises with the aim of reducing

the emission of pollutants by transforming the external

environmental costs of enterprises into their internal

production costs. At the policy level, the environmental

protection tax has a “double dividend” effect, as it can reduce

the emission of pollutants by enterprises and effectively improve

environmental quality, thus realizing an environmental dividend.

Although the environmental protection tax will increase the costs

of the enterprises, the technological innovation of the enterprises

will have an innovative compensation effect which will improve

their productivity and boost their financial performance. The

improvement of enterprise production efficiency and

transformation of green production will also have a sound

effect on the green development of the economy and realize

the social dividend of the environmental protection tax. To save

the cost of the tax and gain sound political affinity, enterprises

will optimize their production process by green transformation,

which may improve the environmental and social performance

of companies. Therefore, China’s environmental protection tax

may help firms improve ESG performance (Chen et al., 2022).

However, there are few studies on the impact of China’s

environmental protection tax on corporate ESG performance.

Based on this background, this study selected the data of

A-shares listed enterprises from 2016 to 2020 as the research

sample. Additionally, a difference-in-differences model was used

to test the effect of the environmental protection tax on corporate

ESG performance and green technological innovation. We

conducted various robustness tests, including alternative

variables, placebo test, and random sample censoring. The

findings showed that the environmental protection tax in

China can vastly improve the ESG performance and green

technological innovation. We also found that China’s

environmental protection tax had a partial mediating effect on

improving corporate green technological innovation through

corporate ESG performance.

Literature review and research
hypothesis

Literature review

Environmental tax and double dividend
Pigou argued that the root cause of negative externalities for

firms was the gap between private and social costs, and that tax

policy could correct negative externalities and improve overall

social welfare. Tullock (1967) was the first to propose the

multiple dividends effects of environmental taxes, and Pearce

(1991) was the first to use the term “double dividend,” arguing

that environmental taxes can help improve environmental

quality while promoting economic development and social

equity. The environmental dividend of environmental taxes

has been generally recognized in academic circles, while the

social dividend has remained a controversial topic. For

example, Baumol and Oates. (1988)argued that environmental

taxes helped reduce carbon emissions. In a study of the Indian

cement industry, Sabuj (2010) found that environmental

regulation could improve energy use efficiency and reduce

pollution emissions. A study of environmental taxes

implemented in Finland and Malaysia by He, (2019)found

that both environmental and social dividends could be

realized in the long run. Chinese scholars also argued that the

“environmental dividend” and “social dividend” could be

achieved within a certain tax rate range (He, 2021; Sun et al.,

2021). However, Liu and Zhou (2010) argued that environmental

taxes had a negative impact on employment and economic

growth. Similarly, Dai et al. (2021)found that environmental

regulations affected trade. Adopting a CGEmodel to test, Carbon

taxation could achieve a “double dividend” and encourage

investment (Orlov and Grethe, 2012).

Environmental protection tax and firm
performance

Neoclassical economic theory suggests that environmental

protection tax increases the tax burden of enterprises: when

revenue remains unchanged, the operating income is reduced

and the business and financial performance is impaired. Gary

(1987) found that environmental regulations increased firms’

costs and reduced their financial performance. Barbera (1990)

argued that firms’ rising pollution abatement costs would result

in reduced productivity in some industries. “The Porter

hypothesis” is a break with traditional economics. To

maximize profits, firms have to reduce the tax burden arising

from the environmental protection tax by engaging in

technological innovation or improving productivity. Thus,

1 Coal gangue: RMB5/tonne; tailings: RMB15/tonne; hazardous waste:
RMB1000/tonne, including smelting slag, fly ash, slag, other solid waste
(e.g., semi-solid, liquid waste).

2 A monthly tax of RMB350 is levied on industrial noise exceeding the
standard by 1–3 decibels; a monthly tax of RMB700 is levied on
industrial noise exceeding the standard by 4–6 decibels; a monthly
tax of RMB1,400 is levied on industrial noise exceeding the standard by
7–9 decibels; a monthly tax of RMB2,800 is levied on industrial noise
exceeding the standard by 10–12 decibels; a monthly tax of
RMB5,600 is levied on industrial noise exceeding the standard by
13–15 decibels; and a monthly tax of RMB11,200 is levied on
industrial noise exceeding the standard by 16 + decibels.
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“The Porter hypothesis” suggests that appropriate environmental

regulations improve the productivity and product quality of

enterprises and enhance their financial performance. Berman

and Bui (2001) confirmed this view through a study of oil refining

in Los Angeles. Lin (2013) confirmed that under environmental

regulation, technological innovation helped firms reduce

emissions and sell their products, and that appropriate

environmental regulation could also achieve the “triple effect”

of environment, firm financial performance, and economic

growth. Sun et al. (2021) found that the promotion of green

technological innovation helped improve the utilization of

natural resources, and green technological innovation helped

reduce production costs. Measuring the competitiveness of

enterprises in three dimensions (i.e., enterprises’ operational

capacity, development capacity, and external linkage capacity),

Bi and Yu, (2019) concluded that environmental taxes had a

positive effect on the competitiveness of enterprises. Wei and Hu

(2021) argued that administrative and market-based

environmental policies had a positive effect on the long-term

performance of firms with their salient contribution to corporate

social responsibility.

Environmental tax and green technological
innovation

Weitzman (1974) was the first to theoretically argue that tax

instruments have a stronger effect on technological innovation

than administrative orders alone. Acemoglu et al. (2012) found

that tax policies and research subsidies are helpful for green

technological innovation and emission reduction. The

relationship between political affiliation and corporate

innovation performance was analyzed by Yang and Yu

(2014), showing that political affiliation serves to enhance

the outcomes of corporate patent efforts. Bi et al. (2019)

found that environmental taxes could promote green

investments by firms and was conducive to environmental

governance and improvement. According to Schumpeter’s

innovation theory, R&D investment can promote the

enhancement of firms’ technological innovation and

competitiveness. Bai and Chen. (2022) theoretically

confirmed that environmental regulation stimulated firms’

intrinsic motivation for environmental governance and had a

catalytic effect on firms’ innovation investment and

improvement of governance technology. In their study of the

shift from the pollutant discharge fee to environmental

protection tax in China in 2018, Yu et al. (2021) found that

the shift had a significant promotion effect on the green

transformation of heavy-polluting enterprises, albeit with

differences among enterprises with various characteristics.

Huang et al. (2022) also argued that the environmental

protection tax could promote technological innovation of

enterprises, but the degree of impact varied for enterprises of

different property rights and different sizes.

ESG performance and corporate behavior
With the increasing emphasis on environmental protection, a

growing number of scholars are linking corporate ESG

performance to corporate behavior. Fatemi et al. (2017) found

that sound corporate ESG performance could enhance corporate

financial performance. However, Ruhaya et al. (2018) suggested

the converse. Bowenand and Gond. (2013) stated that social

responsibility motivated businessmen to make decisions based

on social values and government wishes. Tan and Zhu, (2022)

argued that sound ESG performance of firms could reduce

financing constraints, helping them to attract investment and

engage in technological innovation. Tian (2020) adopted a game

theory approach and found that the role of social responsibility

on the performance of corporate technological innovation was

more salient in regions with lower environmental tax rates. Using

a large cross-sectional dataset, Li et al. (2018) found ESG

discourse has a positive impact on firm value. Francesco et al.

(2021) also argued that ESG pillars could help improve firms’

behavior, particularly highlighting the impact of the governance

pillar.

Research hypothesis

Environmental protection tax and corporate ESG
performance

Environmental protection tax in the broad sense refers to the

emission of pollutants, resource use, and management, that is, all

taxes related to resource use and resource bonding. The

environmental protection tax in the narrow sense refers only

to the tax that came into effect in China in 2018. The

environmental protection tax analyzed in this study is limited

to the concept of environmental protection tax in the narrow

sense.

China’s environmental protection tax takes the emissions of

pollutants from enterprises as the basis for taxation and aims to

achieve environmental protection. The introduction of an

environmental protection tax reflects the Chinese

government’s intention for green development, and guides the

society in enhancing environmental protection awareness,

attracting greater attention to environmental protection to

achieve sustainable social development. In order to reduce the

costs of environmental protection tax, enterprises optimize their

production process, improve their utilization rate of resources,

reduce energy consumption, and choose more environmentally

friendly packaging, which indirectly reduces the emission of

pollutants. In the production process, enterprises directly

reduce the emission of pollutants by improving the pollution

treatment process and the end treatment technology, which

improves their environmental performance. The stakeholder

theory holds that the development of enterprises is related to

the quality of their response to stakeholder demands. The
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implementation of environmental protection tax enables society

to pay greater attention to the environmental protection actions

and sustainable development strategies of enterprises, thus

enhancing consumers’ willingness to purchase the products of

enterprises with sound environmental protection behaviors and a

strong sense of social responsibility. Companies also improve

their social performance to gain a closer political affinity.

However, the adjustment of corporate strategies and change in

business awareness of corporate shareholders requires time. Thus

environmental protection tax may not have a significant impact

on corporate governance performance of companies in the short

term. However, the implementation of environmental protection

tax in China can improve corporate ESG performance in terms of

the combined effect. Based on the above analysis, this study

proposed Hypothesis 1 as follows:

H1: China’s environmental protection tax improves the ESG

performance of firms.

Environmental protection tax and green
technological innovation

China’s environmental protection tax is one of the key tools

used by the government to manage the environment. The “Porter

hypothesis” suggests that appropriate environmental regulation

is conducive to corporate green technological innovation.

China’s environmental protection tax is an incentive-based

environmental management system. Although the

environmental protection tax has a dampening effect on the

operating profit of enterprises, it stimulates enterprises to achieve

green innovation. The environmental protection tax follows the

ancient “polluter pays” principle, and the amount of tax costs

borne by enterprises hinges on the amount of pollutants

emitted. The development of green products, including those

that are recyclable and reusable, and production of goods that

are more in line with sustainable development reduces the

pressure of production on the environment, leading to the

compensatory effect of innovation, thus increasing firms’

enthusiasm for green technological innovation. In addition,

the environmental protection tax introduced in China in

2018 produced stronger enforcement with less administrative

intervention from local governments than the previous

administrative fees. Owing to the mandatory nature of the tax

and the monitoring of pollution emissions by environmental

protection departments, enterprises have less bargaining

power with the government, which also reduces the

government’s rent-seeking behavior (Lv and Cao, 2019).

Therefore, the institutional advantages of China’s

environmental protection tax induces rational firms to

improve their green technological innovation capabilities and

reduce the potential environmental protection tax costs.

Therefore, Hypothesis 2 is proposed.

H2: China’s environmental protection tax significantly

promotes firms’ green technological innovation.

The mediating effect of corporate ESG
performance on green technological innovation

Green technological innovation refers to the use of green

products, green technologies, and green processes to achieve the

alignment of the economic, social, and ecological performance of

enterprises. Green technological innovation not only refers to the

improvement of production processes, but also includes the

research and development (R&D) of green products and the

use of new tools or new methods. The green technological

innovation of enterprises is closely related to R&D

investment, and Song and Du. (2017) found that the

investment of R&D funds has a positive effect on green

technological innovation. The improvement of corporate ESG

performance can effectively reduce the financing constraints of

enterprises and attract more institutional investors following

corporate ESG performance, which is conducive to corporate

green technological innovation. Good environmental

performance of firms is in line with the rising environmental

awareness of society and promotes political affinity. To maintain

sound environmental performance, enterprises need to improve

their green technological innovation capabilities by continuously

improving their production processes, pollution treatment

technologies, and resource utilization. Sound social

performance of enterprises improves the relationship between

enterprises and stakeholders. By taking more social

responsibility, enterprises can more easily obtain technical

support and government procurement, reduce the information

asymmetry of external investors, and gain access to more

investment to advance their green technological innovation.

The management teams of companies with better corporate

governance performance tend to have a more precise

understanding of national policies and pay greater attention to

environmental protection, as well as to long-term corporate

development and value enhancement. Green technology

innovation not only promotes the green transition of

enterprises, but also has a better promotion effect on the

improvement of enterprise value. Therefore, the improvement

of corporate ESG performance contributes to the improvement

of corporate green technological innovation capability. Thus,

Hypothesis 3 is proposed.

H3: Corporate ESG performance has a mediating effect on

the relationship between environmental protection tax and

corporate green technological innovation in China.

Research design

Model setting

The environmental protection tax introduced in China in

2018 is viewed as a quasi-natural experiment exogenous to the

economic system, and the difference-in-differences model is
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considered a relatively mature method to test the net effect of

policy adjustments. This study constructed a difference-in-

differences model.

GTI � α0 + α1treatedi*postt + βXi,t + λi + μt + εi,t (1)

In Eq. 1, i and t represent the firm and year. GTI, representing

the green technology innovation, is the explained variable. We

searched the number of green patent applications of enterprises

on the Chinese Research Data Services (CNRDS) based on the

green technology classification list provided by the OECD and

World Intellectual Property Office (WIPO), and selected the

logarithm as the mediating variable (GTI) by adding 1 to the

number of applications.

The core explanatory variable is the dummy variable

treatedi*postt, which is used to indicate the excess impact of

China’s environmental protection tax on heavy polluting

enterprises.

Referring to Yu et al.’s (2021) and Bai and Chen, (2022)

selection of variables, we use the control variables Xi,t, including

firm size (Size), leverage ratio (Lev), return on assets (Roa),

regional economic level (Gdp), nature of equity (state), firm year

(Age), and the degree of equity concentration (share). λi is the
individual fixed effect, μt is the time fixed effect, and Ɛi,t is the
random error.

To test whether corporate ESG performance has a mediating

effect on the role of environmental protection tax in promoting

corporate green technology innovation, the mediating effect is

incorporated into the difference-in-differences model and the

following models are constructed.

ESG � γ0 + γ1treatedi*postt + βXi,t + λi + μt + εi,t (2)
GTI � θ0 + θ1treatedi*postt + θ2ESGi,t + βXi,t + λi + μt + εi,t (3)

ESG represents corporate ESG performance, which is the

mediating variable. The mediating effects of environmental (E),

social (S), and corporate governance (G) dimensions on the

relationship between the environmental protection tax and

corporate green technological innovation in China was also

examined and the other variables are defined in the same way

as in Eq. 1.

Data source

This study selected heavy polluters as the treatment group

and non-heavy polluters as the control group. Based on the

definition of heavily polluting industries in the Guidelines for

Environmental Information Disclosure by Listed Companies

(Consultation Draft) issued by the Ministry of Ecology and

Environment of the People’s Republic of China and the

Guidelines for the Industry Classification of Listed Companies

(2012 Revision) issued by the China Securities Regulatory

Commission, this study selected 16 heavily polluting

industries such as steel, cement, coal, and metallurgy as the

treatment group samples, and the cultural and entertainment,

transportation, wholesale, retail and leasing services as the

control group samples.

TABLE 1 Descriptive statistics results of the main variables.

Variables Sample Mean Std. Dev Min Max

GTI 4,560 1.4059 1.4583 0 7.3627

treat 4,560 0.3197 0.4664 0 1

post 4,560 0.6 0.4900 0 1

Lev 4,560 0.4783 0.1979 0.01 1.7

Size 4,560 23.3788 1.2098 19.73 28.42

Roa 4,560 0.0483 0.0718 −0.9560 0.478

lnGDP 4,560 11.2738 0.4227 10.2300 12.01

State 4,560 0.4886 0.4999 0 1

Age 4,560 14.9616 6.6126 0 30

Roe 4,560 0.0806 0.2369 −8.2200 2.09

Share 4,560 0.5931 0.1516 0.1460 0.9510

ESG 4,560 22.0939 6.8657 6.6604 64.0749

E 4,555 11.5472 8.1375 0.0075 65.2011

S 4,560 24.7707 9.3725 3.3595 77.3600

G 4,560 46.5281 5.0244 3.5700 84.08

TABLE 2 Results of difference-in-differences regression.

(1) (2) (3) (4) (5)

GTI GTI RD GTI GTI

Treat*post 0.107** — 0.183*** 0.132*** 0.063

(2.52) — (9.49) (2.93) (1.21)

pre2 — 0.126 — — —

— (0.169) — — —

pre1 — 0.271 — — —

— (0.171) — — —

Current — 0.319* — — —

— (0.172) — — —

post1 — 0.417 — — —

— (0.172)** — — —

post2 — 0.203 — — —

— (0.170) — — —

control variables Y Y Y Y Y

_cons −4.2** −10.295*** −0.436 −2.842 −4.216

(−2.32) (1.704) (−0.52) (−1.46) (−1.09)

Individual fixed effects Control Control Control Control Control

Time fixed effects Control Control Control Control Control

N 4560 4560 4560 4104 4560

R2 0.1198 0.1242 0.0256 0.1191 0.1188

Notes: t-statistic values in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01.
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Our initial sample consisted of the A-shares listed

companies of China from 2016 to 2020, excluding the

samples containing ST, ST*, and missing key data during

the sample period, and excluding the special enterprise

samples such as financial and insurance industries and

comprehensive enterprises. We used Bloomberg database

ESG scores of A-share listed companies to measure

corporate ESG performance. All the control variables were

from the WIND database. To avoid the influence of extreme

values on the empirical results, observations below the 1st and

above the 99th percentile of the continuous variable data were

excluded, and the final sample data of 4560 were obtained.

Table 1 shows the descriptive statistics results of the main

variables.

Empirical results

Basic regression results

The results of the regression for treat*post is shown in

Column 1 (Table 2), which shows the results of Model 1; the

regression coefficient is significant at the 5% level. This result

indicates that the implementation of an environmental

protection tax in China effectively promotes the

improvement of green technological innovation in Chinese

enterprises. In other words, the green technological

innovation of heavy polluting enterprises is more effective

than that of non-heavy polluting enterprises (Yu et al., 2021;

Huang et al., 2022).

The use of a DID model must satisfy the parallel trend

assumption. Thus, to verify whether the parallel trend

hypothesis holds, the following dynamic effect model of the

impact of environmental protection tax on corporate green

technological innovation in China is constructed thus:

GTI � α0 + α1pre2 + α2pre1 + α3current + α4post1 + α5post2
+ βXi,t + λi + μt + εi,t

(4)
where pre2, pre1, current, post1, and post2 are the cross

multiplication terms of the time dummy variables and the

heavily polluting polluters from 2016 to 2020, respectively.

The specific results are shown in Column 2 (Table 2),

revealing that the results for pre2 and pre1 do not reach the

10% level of significance. Thus, there was no significance gap in

China before the implementation of the environmental

protection tax policy. In other words, the control and

experimental groups satisfy the parallel trend hypothesis, and

the DID model is adopted.

To further test whether the above results are all robust, we

conducted the following tests. First, to reduce the error of variable

selection, we measured enterprise green technological innovation

(GTI) by replacing the number of green patent applications with

the ratio of environmental protection input (RD) in Column 3.

Second, to exclude the bias of sample selection, 10% of the

original sample was randomly censored and DID regression

was performed again, as shown in Column 4. Third, to

exclude the interference of other policies on the empirical

results, this study conducted a placebo test, assuming that the

implementation time of environmental protection tax policy was

2019, in Column 5. The results of Columns 3 and 4 show that the

coefficients of treat*post are positive at 1% level of significance,

supporting our main findings. The result shown in Column

5 does not reach significance, which indirectly confirms that

firms are able to implement green technological innovation

because of the environmental protection tax rather than the

other policies.

Mediating effects

To analyze the mediating effect of ESG performance on the

relationship between environmental protection tax and green

technological innovation in China, a DID analysis was

performed on models 2 and 3. Table 3 presents the

regression results. As shown in Column 1, the treat*post

coefficient is significant at the 5% level, indicating that the

implementation of China’s environmental protection tax can

improve the overall ESG performance of enterprises. This

result is similar to that of Chen et al. (2022). The regression

coefficient of treat*post in Column 2 is 0.103, significant at the

5% level, while the regression coefficient of ESG in Column

2 is 0.010, significant at the 1% level, indicating that ESG

performance has a partial mediating effect. As ESG consists of

three dimensions (i.e., environmental (E), social (S), and

corporate governance (G)), we conducted a regression

analysis of E, S, and G on models 2 and 3 to analyze the

impact of China’s environmental protection tax on E, S, and G

and the mediating effect of E, S, and G on corporate green

technology innovation. The results, shown in Columns 3, 5,

and 7 of the table, indicate that the environmental protection

tax can improve the environmental and social performance of

firms, but has no significant effect on improving the corporate

governance performance of firms. In other words, China’s

environmental protection tax can enhance corporate ESG

performance, but this is mainly due to enhanced

environmental performance and social performance of

firms. From the regression results in Columns 4, 6, and

8 of the table, it can be deduced that environment and

society play a partial mediating role in corporate green

technological innovation, and have no significant effect on

corporate governance. Thus, the mediating effect of ESG

performance on corporate green technological innovation is

the result of the company’s environmental and social

performance.
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Heterogeneity analysis

The regression analysis was performed by grouping by

the nature of enterprise property rights (Table 4). The

coefficient of treat*post in Column 1 is non-significant,

while the coefficient of treat*post in Column 3 is

significant at the 1% level, indicating that China’s

environmental protection tax improves the ESG

performance of non-state-owned enterprises (non-SOEs).

The results in Columns 2 and 4 indicate that China’s

environmental protection tax promotes green

technological innovation in SOEs, which is contrary to

Huang et al. (2022). This is probably because SOEs, with

less financial pressure, advantageous resource endowment,

closer relationship with government departments, and

stronger government bargaining power, do not need to

obtain external investment and government policies by

improving corporate ESG performance. In addition, SOEs

have had a greater social responsibility and better

relationship with stakeholders since their inception and

raised their environmental standards before the

implementation of China’s environmental protection tax.

Thus, the implementation of China’s environmental

protection tax has no significant effect on the ESG

performance of SOEs. However, SOEs have easier access

to financial and technical support, and thus the Chinese

environmental protection tax has a significant impact on

improving green technological innovation in SOEs.

Contrariwise, non-SOEs are more motivated to improve

their ESG performance to secure better government

relations, attract more investment, and reduce financing

constraints. However, access to financing has a lag effect;

TABLE 3 Mediating effects.

(1) (2) (3) (4) (5) (6) (7) (8)

ESG GTI E GTI S GTI G GTI

Treat*post 0.410** 0.103** 0.582** 0.104** 0.696** 0.103** -0.080 0.108**

(2.14) (2.43) (2.31) (2.45) (2.43) (2.41) (-0.53) (2.53)

ESG — 0.010*** — — — — — —

— (2.64) — — — — — —

E — — — 0.006** — — — —

— — — (2.01) — — — —

S — — — — — 0.007*** — —

— — — — — (2.88) — —

G — — — — — — — 0.003

— — — — — — — (0.64)

control variables Y Y Y Y Y Y Y Y

_cons −13.989* −4.139** −1.862 −4.389** −43.603*** −3.966** 44.181*** −4.409**

(−1.69) (−2.25) (−0.17) (−2.38) (−3.52) (−2.15) (6.82) (−2.38)

Individual fixed effects Control Control Control Control Control Control Control Control

Time fixed effects Control Control Control Control Control Control Control Control

N 4560 4560 4560 4560 4560 4560 4560 4560

R2 0.0990 0.1215 0.0655 0.1213 0.0539 0.1218 0.0285 0.1199

Note: t-statistic values in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01.

TABLE 4 Heterogeneity in the nature of property rights.

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

ESG GTI ESG GTI

Treat*post −0.049 0.137** 0.931*** 0.075

(−0.18) (2.35) (3.34) (1.18)

ESG — 0.014*** — 0.007

— (2.64) — (1.41)

control variables Y Y Y Y

_cons −0.172 −5.555** −41.281*** −3.819

(−0.02) (−2.37) (-3.01) (−1.23)

Individual fixed effects Control Control Control Control

Time fixed effects Control Control Control Control

Nature of sample SOEs SOEs Non-SOEs Non-SOEs

N 2228 2228 2332 2332

R2 0.0905 0.1647 0.1149 0.0967

Note: t-statistic values in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01.
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as most non-SOEs have a weak foundation, they are thus

unable to immediately improve their green technological

innovation capability.

The China Statistical Yearbook divides China into four

regions3: central, eastern, western, and northeastern. The

regression analysis is done for models 2 and 3 (Table 5). The

regression coefficients of ESG performance in eastern China are

significant at the 1% level, while the regression coefficients of GTI

are non-significant, indicating that the environmental protection

tax improves the ESG performance of enterprises in the eastern

region, and ESG performance has a complete mediation effect in

improving the green technological innovation of enterprises. For

central and northeastern China, environmental protection tax

can enhance firms’ green technological innovation, but has no

significant effect on the ESG performance of firms in central,

western, and northeastern China. A possible reason is that the

general tax standard is higher in eastern China and enterprises

bear high tax costs. Enterprises aim to reduce financing

constraints and attract investment by improving ESG

performance; they also have an incentive to reduce tax costs

by improving their green technological innovation capabilities.

In addition, the eastern region has a higher concentration of

talents, a higher degree of marketization, and a more mature

financing mechanism than other regions, implying a more

powerful driver for technological innovation. This result is

consistent with that of Lu and Dang (2014). Therefore, the

ESG performance of enterprises in eastern China has a

complete mediation effect on the relationship between

environmental protection tax and corporate green

technological innovation.

Conclusion and policy suggestions

With increasing awareness of environmental protection,

analyses of long-term corporate value and development

potential are no longer limited to financial indicators, and

experts and scholars are increasingly incorporating ESG

concepts into investment practices. Therefore, studying the

intrinsic relationship and operational mechanism of

environmental protection tax, green technological innovation,

and corporate ESG performance can help improve corporate

ESG performance, attract favorable investors, and enhance

corporate green technological innovation capability. Based on

this, the sample data of A-share Chinese listed companies from

2016 to 2020 was used to establish a difference-in-differences

model to test the impact of the introduction of the environmental

protection tax in China on corporate green technological

innovation and ESG performance. Additionally, the role of

corporate ESG performance in environmental protection tax

and corporate green technological innovation was verified,

and a heterogeneity analysis was conducted. We find that

China’s environmental protection tax has a significant effect

TABLE 5 Regional heterogeneity analysis.

(1) (2) (3) (4) (5) (6) (7) (8)

ESG GTI ESG GTI ESG GTI ESG GTI

Treat*post 0.685*** 0.063 −0.027 0.325*** 0.509 −0.007 −0.785 0.488**

(2.63) (1.08) (−0.05) (3.27) (1.17) (−0.08) (−1.25) (2.39)

ESG — 0.013*** — 0.010 — −0.003 — −0.014

— (2.80) — (1.16) — (−0.28) — (−0.51)

control variables Y Y Y Y Y Y Y Y

_cons 4.444 3.022 41.421 −8.289 −58.111** 7.323 1.080 −9.650

(0.32) (0.96) (1.22) (−1.22) (−2.42) (1.40) (0.03) (−0.95)

Individual fixed
effects

Control Control Control Control Control Control Control Control

Time fixed effects Control Control Control Control Control Control Control Control

Regional
Classification

Eastern
Region

Eastern
Region

Central
Region

Central
Region

Western
Region

Western
Region

Northeast
Region

Northeast
Region

N 2928 2928 721 721 710 710 201 201

R2 0.0985 0.1074 0.0816 0.1974 0.1739 0.1157 0.1915 0.2414

Note: t-statistic values in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01.

3 The eastern region includes 10 provinces (cities): Beijing, Tianjin,
Hebei, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong,
and Hainan; the central region includes 6 provinces: Shanxi, Anhui,
Jiangxi, Henan, Hubei, and Hunan; the western region includes
12 provinces (regions, cities): Inner Mongolia, Guangxi, Chongqing,
Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia,
and Xinjiang; and the northeast region includes Liaoning, Jilin, and
Heilongjiang.

Frontiers in Environmental Science frontiersin.org08

Li and Li 10.3389/fenvs.2022.982132

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.982132


on the improvement of corporate green technological innovation

and ESG performance, and the improvement of ESG

performance is observed in two aspects, namely,

environmental performance and social performance. In

addition, China’s environmental protection tax has a partial

mediation effect on improving corporate green technological

innovation through corporate ESG performance; that is,

corporate ESG performance is partially mediated by

environmental performance and social performance of the

three dimensions, with no significant effect on corporate

governance. Moreover, China’s environmental protection tax

has different effects on firms with different types of property

rights and in different regions. The environmental protection tax

aims to improve the technological innovation capacity of SOEs

and enterprises in central, eastern, and northeastern regions, but

it can only improve the ESG performance of non-SOEs and

enterprises in eastern region. Finally, the ESG performance of

enterprises in the eastern region has a complete mediation effect.

Based on the analysis results, the following policy insights are

derived:

First, appropriately raise the tax standards. The cost of

environmental management varies across regions, and thus

differential taxation standards needs to be implemented in

different regions. With the continuous development of

China’s economic level and the maturity of environmental

protection technology, tax standards need to be raised in

some regions at an appropriate time. Therefore, given the

improvement of China’s economy and environmental

technology, the rate for environmental protection tax must

be appropriately increased in some regions. However, the

increase must be in line with the actual requirements of

China’s economic development, and be gradual: the tax rate

for pollutants with more serious pollution hazards must be the

first to be raised, followed by other pollutants, based on the

economic growth.

Second, gradually expand the scope of taxation. The

purpose of the environmental protection tax in China is to

reduce the pollution of the environment and improve the

ecological environment by taxing pollutants. However, some

of the pollution is still not included in the scope of taxation.

Thus, the effect of environmental protection tax on green

technological innovation and ESG performance in some

regions or industries is not salient. For example, while

volatile organic compounds include 12 major categories,

only some of the volatile organic compounds in air

pollution are taxed, such as benzene, toluene, and

formaldehyde. Thus, all volatile organic compounds should

be gradually included in the taxation scope in the future. In

addition, noise pollution only includes industrial noise, but

construction and aircraft noise, which have a greater impact

on residents, should also be included in the scope of taxation.

China’s environmental protection tax should not be limited to

the current four categories of pollutants, but should also

gradually include light pollution, household waste, and

thermal pollution into the scope of environmental

protection tax.

Third, industry disparities should be reflected in China’s

environmental protection tax. Owing to the differences in

technology base, pollution level, and major pollutants of each

industry, differential taxation is implemented by industry. This

avoids regional tax competition and improves the targeting and

flexibility of the environmental protection tax. According to the

survey by the Ministry of Environment of China, sulfur dioxide

and nitrogen oxides are the main pollutants. However, currently,

differential taxes for different pollutants are adopted in less than

half of the cities in China. Thus, in the future, slightly higher tax

rates should be set for sulfur dioxide and nitrogen oxides in air

pollutants and chemical aerobics in water pollutants based on the

industry tax gap. Solid waste is currently taxed in four classes by

category and a differential tax rate should be set for each type of

waste by quantity in the future. Such a differential tax rate by

industry and different emissions helps guide society toward the

green concept and enterprises toward enhancing environmental

efficiency, fulfilling social responsibility, and improving ESG

performance.

The main contribution of this study is that we focus on

corporate ESG performance from the perspective of China’s

environmental protection tax, and study the intermediary

effect of ESG performance between environmental protection

tax and green technology innovation of enterprises. A

signification limitation of our study is its use of A-share listed

firms in China for the data of ESG performance, ignoring the

small and medium-size enterprises. In future research, we will

establish an ESG index evaluation system and use data from

multiple countries.
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