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Abstract: To achieve the goal of sustainable development, China has implemented the energy
conservation and emission-reduction policy. So far, there is still little evidence of the impact of
the policiy on corporate behaviour. Therefore, this study collects data on Chinese A-share listed
companies from 2010 to 2017 and applies the staggered difference-in-differences method to analyse
the impact of the energy conservation and emission-reduction policy on the environmental, social
and governance performance of companies in China. The result shows that the energy conservation
and emission-reduction policy reduces environmental, social and governance performance, and
this negative effect increases over time. Meanwhile, a further mechanism analysis confirms that
the negative impact on environmental, social and governance performance operates through the
incentive effect on environmental performance, the crowding-out effect on social performance and
the spillover effect on governance performance. Furthermore, the negative effect is heterogeneous
across companies and cities. Overall, our results provide empirical evidence for optimising energy
conservation and emission-reduction policies in developing countries.

Keywords: energy conservation policy; emission-reduction policy; ESG; staggered difference-in-
differences; China

1. Introduction

In 2006, the United Nations Principles for Responsible Investment (UN-PRI) consid-
ered environmental, social and governance (ESG) factors as crucial indicators to measure
sustainable development and introduced the concept of ESG policy. This approach aimed
to help enterprises adapt to the new trend of sustainable development by focusing on
enterprises’ non-financial reporting and stakeholders’ value [1]. Over time, ESG perfor-
mance has become a crucial criterion for measuring corporate sustainability and has also
been regarded as a solution to sustainable development challenges (such as climate change,
inequality and pollution) at the enterprise level.

Considering the sustainable development challenges, governments have introduced
many environmental policies. Among them, fiscal policy is essential to cope with the
impact of climate change [2–4]. Due to its extensive development path, China has become
one of the world’s largest energy consumers and carbon emitters [5,6]. Therefore, China
has proposed the 3060 targets: peak carbon emissions by 2030 and carbon neutrality by
2060, and taken measures to save energy and reduce emissions. The energy-saving and
emission-reduction (ESER) policy issued by the central government in 2011 is a new attempt
to save energy and reduce emissions in China. Previous studies [6–8] have documented the
effects of the ESER policy on pollution reduction and carbon emissions in Chinese cities.
However, relatively little evidence is available on the impact of the ESER policy at the
enterprise level.

This study used a staggered difference-in-differences (DID) approach to estimate the
ESER policy effect on ESG performance in China. Since 2011, the ESER policy has been
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implemented in three batches, with 30 pilot cities, aiming to achieve environmental goals
by integrating fiscal policies. Meanwhile, enterprises are indispensable participants in
this policy and sustainable development. To this end, this study focuses on the following
questions: Can the ESER policy affect ESG performance? If so, what are the channels, and
does this effect vary across ESG contexts and cities?

This study relates to the vast literature on ESG. Investors, shareholders and govern-
ments have increasingly scrutinised companies’ ESG performances as a risk management
concern, and firms have become a crucial component of their competitive strategy [9,10].
More than 2000 empirical studies show that ESG performance positively impacts a firm’s fi-
nancial performance, in line with the concept of sustainable development [11]. ESG research
focuses on the impact of policies adopted by government entities at different levels on the
ESG performance of companies and the impact of companies’ ESG performance on their
operating conditions. Companies disclosing non-financial environment-related information
depend on their decisions on public policies and social concerns [12,13]. External investors,
such as financial institutions, are more willing to provide financing to companies that align
with the concept of sustainable development from the perspective of green finance [14].
Although firms’ disclosure of environmental information raises operating costs, it may
reduce financing costs, helping obtain more long-term loans and government subsidies
and enhancing green innovation [15,16].

From the social responsibility perspective, previous studies have shown that corporate
firms’ social responsibility significantly impacts their ability to receive financing [17] and
sustainability [18]. However, a company’s social responsibility is not directly linked to
profitability [19]. While disclosing social responsibility information may positively affect
society, it also squeezes shareholder equity [20]. Corporate governance is a fundamen-
tal condition for sustainable business, and good corporate governance may improve the
sustainable development of a company [21]. Governments and corporate governors increas-
ingly value the ESG performance of listed companies [22,23]. A good ESG performance
helps companies enjoy cheaper financing and gain a better social reputation while achieving
better market value performance. Many countries have introduced various types of reform
initiatives. Through monetary and fiscal instruments, such as green finance, they aim to
help companies move closer to the best companies under the ESG evaluation system.

This study also relates to the recent literature on evaluating the effects of the ESER pol-
icy. To achieve the objectives of energy conservation and pollution reduction, governments
use fiscal policies, including financial subsidies, to incentivise specific entities to move
towards the desired policy direction. A well-designed fiscal policy considers the needs of
multiple stakeholders and promotes sustainable development while ensuring reasonable
economic growth [24]. However, China’s economic development and urbanisation rates
have posed significant challenges to its sustainable development, especially concerning
environmental pollution and energy emission reduction [25]. Moreover, previous research
has shown a significant inverted-U relationship between economic development level and
carbon emissions [26]. The ESER policy, proposed in 2011, aims to promote sustainable
development by encouraging energy conservation and emissions reduction through green
production practices [27]. Empirical studies have indicated that ESER demonstration poli-
cies may reduce carbon emissions in pilot cities through emission reduction and energy
structure adjustments [6,7].

Furthermore, the ESER policy may induce corporate green technological innovation
by enhancing adaptability and organisational effectiveness [28]. However, some empirical
studies have revealed limitations of the emission-reduction policy, such as significant pollu-
tion reduction only during the demonstration period and significant emission-reduction
effects only for target pollutants. In addition, emission-reduction targets may adversely
affect industrial green production performance [8,29].

A considerable body of empirical literature exists on the effectiveness of the ESG
policy in reducing emissions at the city and corporate levels. However, the impact of the
ESER policy on corporate ESG performance remains relatively unexplored. Hence, this
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study uses a staggered difference-in-differences (DID) approach to estimate the effect of
the ESER policy on ESG performance in China. Furthermore, it investigates the impact of
the ESER policy on various dimensions of corporate performance, particularly concerning
environmental (E), social (S) and governance (G) aspects.

This study contributes to existing research from the following perspectives. First, this
paper enriches the literature on evaluating the impact of the ESER policy. Although some
studies [6–8] have investigated the ESER policy’s effect from the city’s perspective, the
impact of the ESER policy on enterprises is still unknown. Enterprises play a prominent
role in energy use and pollutant emissions, serving as intermediaries for the ESER pol-
icy. Consequently, evaluating the ESER policy effect is crucial to examine its impact on
enterprises’ behaviours.

Second, our study extends the literature that examines whether government-led green fiscal
policies are effective and provides further empirical evidence on the reasons. Some studies have
demonstrated an implementation gap in environmental policies in developing countries [30–32]
due to their relatively weak legal and institutional environments [33]. Our study provides new
evidence for this implementation gap and explores the reasons for this gap.

Third, we mitigate estimation bias by using the staggered DID method. Previous
studies [34,35] have mostly used the two-way fixed-effects difference-in-differences (TWFE-
DID) method to evaluate policy effects. However, the latest research shows that when
treatment timing varies, the TWFEDD estimator fails to identify interpretable treatment
effect parameters. Hence, researchers should consider an approach that is robust to treat-
ment effect heterogeneity and dynamics [36,37]. On the one hand, our study uses negative
weights to show the bias of the TWFEDD estimator. On the other hand, the ESER policy is
staggered and time-limited, and these characteristics make the heterogeneous treatment
effects more complex. To address bias, our study uses the DIDM estimator proposed by
de Chaisemartin and D’Haultfœuille [38], which does not rely on any treatment effect
homogeneity condition.

The paper is structured as follows. Section 2 introduces the background of the ESER
policy and discusses the study’s theoretical hypotheses of the study. Sections 3 and 4 describe
the empirical strategy and analysis, respectively. Finally, Section 5 concludes the paper.

2. Background and Hypotheses
2.1. Policy Background

China is the world’s largest carbon emitter [39]. Faced with increasing pressure to
reduce emissions, the 12th Five-Year Plan has introduced a binding target to reduce carbon
emission intensity by 17% by 2015. China has proposed several fiscal policies for renewable
energy and green buildings to meet these targets. However, the related funds are scattered
and have specific purposes, resulting in a lack of local government initiatives and limited
policy impact. Against this background, China has promoted the ESER policy, which is an
assessment-incentive policy.

The ESER policy was first implemented in 2011 to make pilot cities the front-runners
in energy saving and emission reduction. The ESER policy is a systematic programme.
Thirty demonstration cities (Table 1) were selected for the ESER policy by the central
government in three batches. The first batch (2011) addressed eight cities, including Beijing
and Hangzhou. The second batch (2013) comprised 10 cities, including Shijiazhuang and
Tangshan. The third batch (2014) addressed 12 cities, comprising Tianjin and Xuzhou.

The ESER policy is valid for three years. During these three years, the central govern-
ment provides financial subsidies to demonstration cities, enriching the financial resources
of local governments. In addition, demonstration cities are assessed annually, and the
results are the standard for the scale of subsidies. Moreover, a pilot city is disqualified and
all subsidies are deducted in the following three situations. First, the pilot city does not
reach the ESER goals in three years. Second, the pilot city cheats or misappropriates the
subsidies. Third, the pilot city fails to pass the annual assessment for two years. Therefore,
the ESER policy is dual as it comprises target constraints and fiscal incentives.
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Table 1. Details of demonstration cities.

Batch Announcement
Period Subsidy Period Cities

1 2011 2012–2014 Beijing, Shenzhen, Chongqing, Hangzhou,
Changsha, Guiyang, Jilin, Xinyu

2 2013 2014–2016
Shijiazhuang, Tangshan, Tieling, Qiqihaer,
Tongling, Nanping, Jingmen, Shaoguan,

Dongguan, Tongchuan

3 2014 2015–2017
Tianjin, Linfen, Baotou, Xuzhou, Liaocheng,

Hebi, Meizhou, Nanning, Deyang,
Lanzhou, Wulumuqi

Source: The relevant documents of National Development and Reform Commission and Ministry of Finance.

2.2. Theoretical Hypotheses
2.2.1. Impact of the ESER Policy on ESG Performance

The essence of ESG is to coordinate economic, social and environmental benefits
simultaneously. Recent studies have explored the factors that affect corporate ESG perfor-
mance from the perspective of corporate characteristics such as size [40], cross-listing [41],
internationalisation [42] and board and chief executive officers [43–45]. According to the
environmental scanning theory [46], enterprises frequently conduct “environmental scan-
ning” to assess external economic, social, legal and political situations and make decisions.
Therefore, investigating the impact of these policies on ESG performance is necessary.

The Impact of the ESER policy on pollution and carbon emissions in Chinese cities
has been verified [6,8], but its impact on ESG performance is still underexplored. As a
regulatory tool with the dual characteristics of target assessment and financial incentives,
the ESER policy encourages pilot cities to establish long-term ESER mechanisms through
government-led and market-regulated measures. Meanwhile, enterprises, the main actors
of the ESER policy, actively participate in pilot work under the incentive-constraint mecha-
nism. On the one hand, the ESER policy puts forward the overall goals, main tasks and
assessment indicators. Financial funds are deducted if the indicators are unmet, and the
pilot city is disqualified. Therefore, local governments implement stricter environmental
regulations and promote green technology and clean energy to achieve these goals, poten-
tially improving enterprises’ ESG performances. On the other hand, in contrast with other
environmental policies, in addition to target constraints, the ESER policy also provides
enterprises with some incentives, such as subsidy investments and favourable taxes, which
may encourage enterprises to save energy and reduce emissions. Thus, we propose the
following hypothesis:

Hypothesis 1a. The ESER policy may improve ESG performance.

As an environmental strategy, the ESER policy introduces higher requirements for
energy saving and emission reduction, which may lead to additional costs and underin-
vestment by firms [47]. As a result, cash flows decrease, and debt uncertainty and the
credit default rate are exacerbated [48,49]. These tight financing constraints leave firms
with insufficient funds to support ESG activities. Furthermore, the ESER policy releases
environmental governance signals. In response to these signals, enterprises try to improve
environmental performance and reduce their social responsibility and governance efforts.
Hence, when the environment, social responsibility and governance are considered as a
whole, as in the definition of ESG, the ESER policy may mitigate ESG performance. Thus,
we propose the following hypothesis:

Hypothesis 1b. The ESER policy may mitigate ESG performance.



Energies 2023, 16, 3667 5 of 19

2.2.2. Incentive Effect of the ESER Policy on E Performance

The positive effect of the ESER policy on the environment has been well documented
at the city level [6–8]. However, the impact at the enterprise level needs further exploration.
First, according to Porter’s hypothesis [50], proper environmental regulation encourages
enterprises to innovate to offset costs. The ESER policy establishes a promotion mechanism
for advanced environmental protection technology to provide market information and
encourages enterprises to invest in green technologies [6]. Simultaneously, green innova-
tions enhance corporate reputation, lowering the threshold to finance various development
resources and enabling companies to allocate more resources to green innovation [51].
Second, the ESER policy aims to make pilot cities the front-runners in energy saving and
emission reduction. The pilot phenomenon increases the media’s intention to focus on
enterprises’ behaviour in pilot cities. Consequently, enterprises must avoid being disci-
plined for environmental violations or falling behind due to the deflation of environmental
protection goals [52]. Based on this discussion, we propose the following hypothesis:

Hypothesis 2. The ESER policy may improve E performance.

2.2.3. Crowding-Out Effect of the ESER Policy on S Performance

Previous studies have used corporate social responsibility (CSR) to evaluate social
responsibility performance. CSR activities encompass corporate social and environmental
behaviours beyond the legal or regulatory requirements of the relevant market and/or
economy [53]. Section 2.2.2. discussed the impact on environmental behaviour; thus, this
section only analyses the impact on social externalities, including tax and donation. From a
societal perspective, corporate tax payment ensures public goods’ financing [54]. When
an enterprise does not pay its “fair share” of corporate taxes (called “tax aggressive”), the
shortfall in corporate tax revenue produces a significant and potentially irrecoverable loss
to society [55–57]. In addition, some studies have documented a negative and statistically
significant association between social responsibility and tax aggressiveness, indicating that
firms with lower social responsibility tend to avoid tax [58,59]. The ESER policy includes
many tax incentives, which reduce the tax burden on green enterprises and provide space
for enterprises to avoid taxes. As a result, the ESER policy may mitigate S performance
from a tax perspective. In addition, faced with the increasing expected cost of pollution
control, enterprises reallocate resources, arranging more environmental governance funds
and fewer donations. Thus, the ESER policy may also mitigate S performance through
donation channels. Therefore, we empirically test the following hypothesis:

Hypothesis 3. The ESER policy may mitigate S performance.

2.2.4. Spill-Over Effect of the ESER Policy on G Performance

According to the higher-order theory, corporate executives play a major role in cor-
porate behaviour and strategic choices [60,61]. Consequently, the degree of concern and
awareness of environmental issues among executives is a key factor in formulating cor-
porate green strategies and implementing corresponding goals [62–64]. Optimising the
industrial layout and structure is one of the primary tasks of the ESER policy. Thus, the local
government supports green industries and eliminates highly polluting industries, releasing
a strong green signal to the market. In this context, corporate executives must improve
environmental awareness and make decisions to achieve green transformation. Hence,
the ESER policy may positively affect G performance, especially in green governance.
Therefore, we propose the following hypothesis:

Hypothesis 4. The ESER policy may improve G performance.
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3. Materials and Methods
3.1. Estimation Framework

The DID model is widely used to evaluate policy performance. This approach deals
with endogeneity and controls for the impact of unobservable individual heterogeneity
on the explained variable [65]. Therefore, this study employs the staggered DID model
to investigate the effect of the ESER policy on ESG performance. Based on previous
studies [6–8], the staggered DID model may be specified as follows:

ESGit = α + βPolicyit + γControlit + λi + µt + εit (1)

where ESGit denotes the ESG performance of enterprise i in year t. Policyit indicates
whether the city where enterprise i is located is listed as a demonstration city and obtains
a subsidy from the central government in year t. If so, Policyit equals one, and zero
otherwise. The parameter of interest, β, captures the treatment effect of the ESER policy.
If β is significant and positive, the ESER policy may improve ESG performance. On the
contrary, if β is significant and negative, the ESER policy may mitigate ESG performance.
Controlit is a vector of control variables, λi and µt represent enterprise and year fixed
effects, respectively, and εit is the error term. Standard errors are clustered at the industry
level to control for potential heteroskedasticity and serial correlation of the error term.

3.2. Data and Variables

Due to the availability of ESG scores and the time of the policy, our initial sample
includes A-share listed companies from 2010 to 2017. The sample is further refined using
the following criteria: (i) we exclude financial firms, real estate firms, firms with missing
financial data and special treatment firms (ST, *ST, PT); (ii) to avoid the influence of extreme
values, all continuous variables are winsorised at the 1% and 99% quantiles. In addition,
information on the list of ESER cities is manually collected from the official websites of
China’s MF and local governments (Figure 1). The ESG scores are obtained from the Sino-
Security Information Service ESG Rating Database, the main financial data from the China
Stock Market and Accounting Research (CSMAR) database and patent data from the China
patent database.

Figure 1. Tests for parallel trend assumption (ESG). Notes: This figure displays the regression
coefficients from Equation (2) and their 95% confidence intervals.

3.2.1. Measures of ESG Performance

In recent studies, we use the ESG rating of the Sino-Security Information Service
(SSIS) to measure ESG performance, a popular way to evaluate ESG performance [64,66].
The SSIS ESG evaluation system is based on the core ESG connotation and practice of
the Chinese market, which includes three primary indicators, 14 secondary indicators,
26 tertiary indicators and more than 130 underlying data indicators. In line with the SSIS
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ESG rating, we use a nine-point scale to assign scores to nine grades (one to nine) in
descending order. A higher score represents better ESG performance.

In addition, we divide ESG performance into E, S and G performances to discuss
the impact of the ESER policy on the environment, social responsibility and governance.
We use the ESER and social responsibility scores from Hexun.com to measure E and S
performances, respectively. We use the score of environmental information disclosure
carriers from the CSMAR database to measure G performance.

3.2.2. Measures of the ESER Policy

Policyit is the critical, independent variable representing the policy effect. If enterprise
i is in the pilot city, and the city obtains a subsidy from the central government in year t,
Policyit takes the value of one, and zero otherwise. The ESER policy is a step-by-step, time-
limited programme. A total of 30 demonstration cities are selected for the ESER policy in
three batches, and the policy lasts for three years (Figure 1). Considering the alternate entry
and exit process, the sample cannot be divided into control and treatment groups. Thus,
the TWFEDID estimator is biased. In the recent literature, the main solution to this issue is
to delete the observations that exit the policy. De Chaisemartin and D’Haultfœuille [38]
have proposed a robust estimator for this case. We will discuss this problem in Section 4.2.4
to ensure that the conclusions of our study are robust.

3.2.3. Control Variables

Following previous studies, we further control for the following variables: firm size
(scale), leverage (lev), return on assets (roa), operating income growth (growth), total asset
turnover (tat), equity concentration (top) and the shareholding proportion of institutional in-
vestors (institute). In addition, the year and individual fixed effects are included in the model.

Tables 2 and 3 present the definitions and descriptive statistics of the variables, respectively.

Table 2. Variable definitions.

Type Variable Name Symbol Definition

Independent variable

ESG performance ESG The score of the SSIS ESG rating

E performance Eper The score of energy saving and
emission reduction from Hexun.com

S performance Sper The score of social responsibility
from Hexun.com

G performance Gper
The score of the environmental

information disclosure carrier from the
CSMAR database

Dependent variable ESER policy Policy
=1 if the enterprise is in a pilot city that

obtains a subsidy from the central
government in year t, and 0 otherwise

Control variable

Firm size scale Logarithm of total assets

Leverage lev Total debt to assets ratio

Return on assets roa Return on assets

Operating income growth growth Operating income in the current year to
the previous year

Total Asset Turnover tat Total asset turnover

Equity concentration top Proportion of the largest shareholder

Proportion of institutional investors institute Proportion of institutional investors
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Table 3. Descriptive statistics.

Variables Obs Mean SD Min Median Max

ESG 10,536 3.941 0.976 1.000 4.000 6.750
Eper 10,529 1.554 3.622 0.000 0.000 14.000
Sper 10,530 4.343 4.193 −15.000 4.100 30.000
Gper 10,536 1.012 0.671 0.000 1.000 3.000
Policy 10,536 0.083 0.277 0.000 0.000 1.000
scale 10,533 22.069 1.224 18.353 21.981 25.693
lev 10,535 46.669 23.329 3.176 45.924 218.634
roa 10,536 3.992 6.093 −20.830 3.449 28.133

growth 10,523 15.631 35.123 −61.709 10.851 279.508
institute 10,411 41.281 22.037 0.360 42.621 88.325

top 10,536 34.055 14.798 8.420 32.055 75.000
tat 10,528 0.713 0.498 0.043 0.599 3.190

4. Results
4.1. Baseline Estimates

To explore the effect of the ESER policy on ESG performance, we estimate Equation (1),
and the baseline regression results are reported in Table 4. Columns (1) and (3) report the
results from Equation (1) without any controls, whereas Columns (2) and (4) add seven
control variables. We include year and firm fixed effects; standard errors are clustered
by industry. In Columns (1)–(4), the policy coefficients are all negative and significant,
indicating that the ESER policy reduces ESG performance and verifies Hypothesis 1b. This
finding is consistent with the results of Shu and Tan [67], who document that carbon control
policy risk negatively and significantly impacts ESG performance.

Table 4. Effect of the ESER policy on ESG performance.

ESG logESG

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

Policy −0.1283 *** −0.1101 *** −0.0250 *** −0.0200 ***
(−3.73) (−3.29) (−3.26) (−2.70)

Controls No Yes No Yes
Constant 3.9555 *** −0.8478 1.5784 *** −0.4084 **

(1293.89) (−1.38) (2311.91) (2.57)
Observations 9900 9758 9900 9758

R-squared 0.665 0.677 0.637 0.651
Firm fixed effect Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes

Note: Robust t-statistics are reported in parentheses. Standard errors are clustered at the industry level.
*** p < 0.01, ** p < 0.05.

Regarding economic significance, our results indicate that the ESER policy decreases
the score of ESG performance by 0.1101 and leads to a drop in ESG performance by 2%. It
is worth noting that this finding seems to deviate from the original intention of the ESER
policy. To explore the reasons, we split ESG performance into E, S and G performances and
discuss the impact on these aspects in Section 4.3.

4.2. Robustness Checks
4.2.1. Parallel Trend Test

The DID method relies on the parallel trend hypothesis, which implies that companies
in pilot and non-pilot cities have common trends in ESG performance before implementing
the ESER policy. If not, the differences between enterprises in pilot and non-pilot cities may
be influenced by heterogeneous factors rather than the ESER policy. Thus, we examine the
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parallel trends of enterprises in pilot and non-pilot cities. Following Beck et al. [68], the
regression formulation is as follows:

ESGit = α + ∑2
j=−5 β jPolicyj

it + γControlit + λi + µt + εit (2)

where Policyj are relative year variables indicating t − t0. If company i is in the pilot city,
Policyj equals one; otherwise, it equals zero. As the ESER policy was implemented in
three batches in 2012, 2014 and 2015, the range of values for j was [−5, 2]. The benchmark
time category is j = 1. Thus, the parameter of interest, β j , captures the difference in
ESG performance between pilot and non-pilot cities. The other variables are defined in
Equation (1).

Figures 1 and 2 show the results of tests for the parallel trend assumption. The estimated
coefficients are negative but not significant in the pre-ESER period. These results indicate
that enterprises in pilot and non-pilot cities follow common trends before the ESER policy.
In the post-ESER period, the coefficients on ESG and log ESG are negative and statistically
significant, showing that the differences in ESG and logESG among enterprises in pilot and
non-pilot cities begin to diverge. Thus, our estimates satisfy the parallel trend hypothesis.

Figure 2. Tests for parallel trend assumption (lnESG). Notes: This figure displays the regression
coefficients from Equation (2) and their 95% confidence intervals.

4.2.2. Placebo Test

To further verify that the decrease in ESG performance is influenced by the ESER
policy and not by other unobservable factors, we conducted a placebo test. Following
previous studies [7,33], we design a pseudo-treatment variable according to the distribution
of the Policy in the baseline model and perform a random data generation process 500 times
to avoid contamination caused by any rare events. Figures 3 and 4 illustrate the distribution
of the estimated coefficients and the p-values of the pseudo-treatment variables.

Figure 3. Placebo test (ESG). Notes: This figure displays the distribution of the density, p value and
estimator. The vertical dashed lines represent actual estimates.
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Figure 4. Placebo test (lnESG). Notes: This figure displays the distribution of the density, p value and
estimator. The vertical dashed lines represent actual estimates.

In Figures 3 and 4, we find that both distributions of the pseudo-coefficients are centred
at approximately zero. The vertical dashed lines represent actual estimates using the true
ESER policy event. Our true estimate is an outlier in the two simulations. Most p-values are
greater than 0.10, implying that the coefficients are insignificant at the 10% level. Overall,
these findings suggest that unobserved factors do not drive the significantly negative effect
of the ESER policy on ESG performance, and our conclusion is robust.

4.2.3. Event Study

To reflect the dynamic effect of the ESER policy, we construct an event study to analyse
the year-wise dynamic effect considering the following model [8]:

ESGit = αi + ∑2
k≥−5 βk·Tti0+k + S·µt + εit (3)

where Tti0+k is a set of variables representing t − ti0; ti0 denotes the year in which city
enterprise i is located when applying the ESER policy, and k is [−5, 2]. The results of
Equation (3) are reported in Table 5.

Table 5. Effect of the ESER policy on ESG performance (Event study).

ESG logESG

ESER(−5) −0.0725
(−0.53)

−0.0176
(−0.64)

ESER(−4) −0.1086
(−1.25)

−0.0240
(−1.31)

ESER(−3) −0.1068
(−1.35)

−0.0210
(−1.23)

ESER(−2) −0.0396
(−1.24)

−0.0102
(−1.40)

ESER(0) −0.1104 ***
(−4.22)

−0.0206 ***
(−3.44)

ESER(1) −0.1772 ***
(−4.02)

−0.0363 ***
(−3.81)

ESER(2) −0.2048 ***
(−4.38)

−0.0421 ***
(−4.16)

Controls Yes Yes
Observations 9900 9900

R-squared 0.6652 0.6373
Note: Robust t-statistics are reported in parentheses. Standard errors are clustered at the industry level. *** p < 0.01.

Table 5 shows that all five pre-treated indicators are not significant at the 10% level,
while treated indicators are significant at the 1% level. This result meets the parallel trend
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assumption and verifies that the ESER policy mitigates ESG performance. The estimation
results of ESG and logESG indicate that the coefficients show an increasing trend after
implementing the ESER policy. In addition, these coefficients are negative and statistically
significant at the 1% level. These findings mean that the ESER policy significantly reduces
ESG performance, and this negative impact worsens over time.

The increasing negative impact of the ESER policy on ESG performance may be
determined by its characteristics. As mentioned above, the demonstration period of the
ESER policy is three years. If the pilot city fails to achieve the emission reduction and energy-
saving goals, government subsidies are deducted. Therefore, the closer pilot cities move
to the goals’ deadlines, the more governments tighten environmental regulations, leading
firms to spend more money and effort on ESER at the expense of social responsibility and
corporate governance, causing a continued decline in ESG performance.

4.2.4. Discussion on Heterogeneous Treatment Effects

Recent literature [36,37] contends that the heterogeneity of treatment effects across
groups and time dimensions in the overlapping treatment scenario may create negative
weights and bias for TWFEDID estimators. Robust estimators are suggested to deal with
heterogeneous treatment effects. To test for heterogeneous treatment effects and obtain
robust estimates of treatment effects when policies overlap in terms of adoption and exit, we
adopt the DIDM estimator proposed by de Chaisemartin and D’Haultfoeuille [38], which
does not rely on treatment effect homogeneity and can be applied for the assessment of
policies with entry and exit. In addition, we extend the period of samples to 2010–2020 to
verify whether the conclusions of this study still hold after the ESER policy was eliminated
in 2017. Table 6 shows the sum of the negative weights and average treatment effect based
on repeated sampling (50 times) and using the DIDM estimator.

Table 6. Negative weight test and average treatment effects of the ESER policy.

Sample 2010–2020

Variables ESG logESG

Negative weight 0.00% 0.00%

Average treatment effect −0.1670 −0.0336
Notes: This table displays the negative weight and average treatment effect of the ESER policy in the sample
of 2010–2020.

The percentage of negative weights for the baseline regression is 0.00%, which im-
plies that the sum of the positive weights is equal to one, while the sum of the negative
weights is equal to zero. The average treatment effects on the treated are −0.1670 and
−0.0336, respectively. These findings indicate that the proportion of negative weights due
to heterogeneous treatment effects in the baseline regression is small, and the average
treatment effect remains stable. Thus, the bias is not severe, and the conclusion of the
baseline regression is robust.

4.3. Further Analysis

Theoretically, ESG focuses on enterprises’ sustainable development, consistent with
ESER policy’s focus. However, why does such a negative impact (as shown in Section 4.1)
occur in the policy implementation process? To explore this phenomenon, we decompose
ESG performance into E performance (environment), S performance (social responsibility)
and G performance (governance). Table 7 reports the estimates of the impact of the ESER
policy on the E, S and G performances.
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Table 7. Impact on E, S and G performances.

Variables
E Performance S Performance G Performance

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

Policy 0.3437 *** 0.3477 ** −0.3408 ** −0.3343 ** 0.0878 *** 0.0874 ***
(2.67) (2.58) (−2.20) (−2.09) (3.22) (3.11)

Controls No Yes No Yes No Yes
Constant 1.5598 *** −7.5481 *** 4.3818 *** −11.6482 *** 0.9967 *** −1.2324 ***

Observations 9893 9751 9894 9752 9900 9758
R-squared 0.572 0.577 0.477 0.505 0.622 0.627
Firm fixed

effect Yes Yes Yes Yes Yes Yes

Year fixed effect Yes Yes Yes Yes Yes Yes

Note: Robust t-statistics are reported in parentheses. Standard errors are clustered at the industry level.
*** p < 0.01, ** p < 0.05.

The coefficients on E and G performances are positive and significant, whereas the
coefficient on S performance is negative and significant. These results show the promotion
effect on E and G performances and the inhibitory effect on S performance, verifying
Hypotheses 2, 3 and 4. Due to inconsistent statistical criteria, although the estimated coeffi-
cients show the positive or negative impact of the ESER policy on E, S and G performances,
we cannot compare the absolute magnitude of different effects)Therefore, we may infer
that the negative impact of the ESER policy on ESG performance mainly stems from the
crowding-out effect on social responsibility, as discussed in Section 2.2.3.

4.4. Machanisms

Our analysis documents the negative impact of the ESER policy on ESG performance.
In addition, we find a negative effect on S performance and a positive effect on E and G
performances. However, the mechanisms are still unclear. As discussed in Section 2.2, the
ESER policy may affect ESG performance through the incentive effect on E performance,
the crowding-out effect on S performance and the induction of spill-over effect on G
performance. In this section, we discuss the incentive, crowding-out and spill-over channels.
Table 8 shows the result of the mechanisms analysis.

The ESER policy is a green fiscal strategy that promotes low-carbon economic trans-
formation through fiscal incentives and environmental regulation. On the one hand, the
ESER policy sets specific targets to induce enterprises to save energy and reduce emissions
externally. On the other hand, the ESER policy offers tax incentives and subsidies, which
lead enterprises to save energy and reduce emissions internally. Therefore, we consider
the internal and external channel incentive effects on E performance. Based on Porter’s
hypothesis, from the external channel, proper environmental regulation encourages enter-
prises to innovate, offsetting additional costs. Thus, following [69], we adopt the number
of granted green patents to measure green innovation. Green patents are divided into four
types: independent green invention patents, independent green utility patents, joint green
invention patents and joint green utility patents. The green patents data are collected from
the website of the Patent Search and Analysis System of the National Intellectual Prop-
erty Administration of China and the Green Patent Research Database.From the internal
channel, the ESER policy focuses on environmental performance. Hence, influenced by the
reputation effect, enterprises tend to avoid being disciplined for environmental violations
or falling behind due to the deflation of environmental protection goals [52], improving
environmental performance. Therefore, we adopt the number of media reports (the number
of times an enterprise’s name appears in the headlines of media reports as a measure) to
measure the media attention of enterprises.
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Table 8. Mechanism analysis.

E Performance

J Utility J Inven I Utility I Inven
(1) (2) (3) (4)

Policy 0.0269 ** 0.0014 0.0139 0.0191
(2.42) (0.20) (0.55) (0.95)

Controls Yes Yes Yes Yes
Constant −0.3191 *** −0.0630 −0.2327 −0.3389

(−2.80) (−0.56) (−0.86) (−1.46)
Observations 9758 9758 9758 9758

R-squared 0.576 0.543 0.657 0.594
Firm fixed effect Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes

E Performance S Performance G Performance

Media Tax Donation Awareness
(5) (6) (7) (8)

Policy 0.0993 * −0.1328 *** −0.0293 0.0323 *
(1.91) (−3.21) (−0.35) (1.85)

Controls Yes Yes Yes Yes
Constant 1.3588 −0.9829 −2.0837 *** −1.1440 ***

(1.56) (−1.12) (−3.09) (−4.65)
Observations 9730 8838 9758 9751

R-squared 0.643 0.466 0.562 0.609
Firm fixed effect Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes

Note: Robust t-statistics are reported in parentheses. Standard errors are clustered at the industry level.
*** p < 0.01, ** p < 0.05, * p < 0.1.

Columns (1) to (5) of Table 8 display the results of the incentive effect on E performance
through the green patents and media channels. First, the coefficient on joint green utility
patents is positive and significant at the 5% level, whereas the coefficients on other types of
green patents are positive but not significant. This finding indicates that the ESER policy
may promote joint green utility patents but has no significant effect on other types of
green patents. Invention patents require more time, costs and effort than utility patents. In
addition, to encourage the development of green technologies, the ESER policy builds a
platform for corporate cooperation in green technology innovation, motivating enterprises
to jointly develop green technologies. Second, the coefficient on media attention is positive
and significant at the 10% level, which indicates that the ESER policy, as a demonstration
policy, raises media attention to enterprises located in ESER cities, motivating them to
improve environmental performance.

As discussed in Section 2.2.3, the ESER policy may mitigate S performance through
the tax and donation channels. Thus, we examine the mechanisms through which the
crowding-out effect impacts S performance from the perspective of tax and donation. We
adopt the income tax to profit ratio to measure tax contribution and the logarithm of the
donation amount to measure donation contribution. Columns (6) and (7) of Table 8 report
the results for the tax and donation channels. The coefficient on tax contribution is negative
and significant at the 1% level. This result shows that the ESER policy reduces enterprises’
tax contributions owing to tax incentives and tax avoidance. Moreover, the coefficient on
donation is negative but not significant. These results indicate that the crowding-out effect
of the ESER policy on S performance is concentrated in the tax contribution channel rather
than in the donation channel.

As discussed in Section 2.2.4, the ESER policy measures, such as supporting green
industries and gradually eliminating high-polluting industries, release a strong green signal
to the market. In this context, corporate executives are induced to improve their environ-
mental awareness for the sustainable development of enterprises. Thus, the ESER policy
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may improve green governance by stimulating managers’ awareness of green development.
We use the environmental awareness score from Hexun.com to measure the understanding
of green governance. Column (8) of Table 8 shows environmental awareness’s positive and
significant effects.

The findings in Table 8 confirm Hypotheses 2, 3 and 4, revealing that the ESER policy
may promote E and G performances through innovation, media and awareness channels
while mitigating S performance through tax contribution.

4.5. Heterogeneous Effects
4.5.1. Heterogeneous Analysis of Firm-Level Characteristics

Table 9 presents the heterogeneous impact of firm-level characteristics, including state
ownership and industry. First, it should be noted that state-owned enterprises (SOEs) and
non-SOEs are unique institutional environments in China. Columns (1) and (4) of Table 9
show that the coefficient on policy is negative and significant in non-SOEs but not in SOEs.
Based on the resource access theory, SOEs are more closely tied to the government and
have easier access to policy, funding and resource support. Thus, the incentive effect of the
green fiscal policy is at play, whereas the constraining impact may be challenging to enforce.
By contrast, non-SOEs are more likely to be influenced by policies. When environmental
regulations are strengthened to alleviate financial constraints, non-SOEs prefer to change
the allocation of resources or use tax incentives to reduce the tax burden, generating a more
pronounced crowding out of social responsibility.

Table 9. Results of heterogeneous analysis: Firm-level characteristics.

Type

SOEs Non-SOEs

ESG logESG ESG logESG
(1) (2) (3) (4)

Policy −0.0376 −0.0036 −0.1725 *** −0.0342 ***
(−0.53) (−0.23) (−4.23) (−3.64)

Constant 0.5013 0.502 ** −1.3269 0.2928
(−0.59) (2.34) (−1.58) (1.41)

Controls Yes Yes Yes Yes
Observations 4755 4755 5003 5003

R-squared 0.668 0.643 0.687 0.660
Firm fixed effect Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes

Industry

Pollute Non-Pollute

ESG logESG ESG logESG
(5) (6) (7) (8)

Policy −0.1483 *** −0.0266 ** −0.0909 ** −0.0169 *
(−3.09) (−2.65) (−2.10) (−1.78)

Constant −0.2508 0.5689 * −1.0917 ** 0.3266 **
(−0.20) (1.76) (−1.74) (2.01)

Controls Yes Yes Yes Yes
Observations 3698 3698 6060 6060

R-squared 0.661 0.636 0.686 0.661
Firm fixed effect Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes

Note: Robust t-statistics are reported in parentheses. Standard errors are clustered at the industry level.
*** p < 0.01, ** p < 0.05, * p < 0.1.

We also examine whether industry characteristics influence this effect. Based on
whether the enterprise belongs to high-pollution (high-pollution industries include ther-
mal power, iron and steel, cement, electrolytic aluminium, coal, metallurgy, chemicals,
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petrochemicals, building materials, paper, brewing, pharmaceuticals, fermentation, tex-
tiles, tannery and mining), high-emission (high-emission industries include petrochemical,
chemical, building materials, iron, and steel, non-ferrous, paper, power and aviation),
and high-energy-consuming industries (high-energy-consuming industries include the
chemical raw material and chemical product manufacturing industry, non-metallic mineral
products industry, ferrous metal smelting and rolling processing industry, non-ferrous
metal smelting and rolling processing industry, petroleum processing, coking and nu-
clear fuel processing industry, electricity and heat production and supply industry), we
divide the sample into pollution and non-pollution groups. Columns (5)–(8) of Table 9
show that the coefficients on policy are significant and negative in both the pollution and
non-pollution groups, whereas the absolute value of the pollution group (−0.1483 and
−0.0266) is larger than that of the non-pollution group (−0.0909 and −0.0169). These
findings suggest that the negative impact of the ESER policy on the pollution group is
greater than that on the non-pollution group. To achieve the goal of policy, the ESER policy
implements various measures, such as eliminating backward production capacity, raising
the entry threshold and energy consumption limits for high-pollution, high-emission and
high energy-consuming industries, and strengthening energy-saving and environmental
protection indicator constraints. As a result, these measures increase the cost for enterprises
in the pollution group, squeezing out social responsibility and leading to a decline in
ESG performance.

4.5.2. Heterogeneous Analysis of City-Level Characteristics

Table 10 represents the heterogeneous impact of city-level characteristics, including
environmental concern and resource endowment. First, local governments have an in-
formation advantage compared to the central government. They may formulate effective
policies based on regional characteristics. However, this advantage depends on whether
local governments are concerned about environmental issues. If so, local governments
will increase funding and policies to improve the environment, which can facilitate the
implementation of the ESER policy. The annual work reports of local governments reflect
their priorities for the year. Therefore, we use the proportion of environment-related words
to the full-text words in the annual work reports of the local government to measure the
government’s attention to environmental issues.

We divide the sample cities into groups depending on the median of the proportion, with
the group above the 50th percentile indicating high environmental concern. Columns (1)–(4)
of Table 10 show the estimation results. The coefficient on Policy is negative and statistically
significant for cities with high environmental concerns, while it is insignificant for cities with
low environmental concerns. These findings suggest that the more the local government
focuses on environmental issues, the more the crowding-out effect of the ESER policy is
reinforced, resulting in a lower ESG performance.

Next, we examine the different treatment effects of resource endowments. We divide the
sample cities into resource- and non-resource-based cities based on government documents.
Columns (9) to (12) of Table 10 report the estimation results. The coefficient on Policy is
negative and significant in non-resource-based cities, whereas it is lower and insignificant in
resource-based cities. These findings indicate that the ESER policy has a negative impact on
ESG performance, which is not observed in resource-based cities. This result may be due to
the so-called resource curse and Dutch disease, confirmed in previous studies [7,70,71]. The
development of resource-based cities is excessively dependent on resource exploitation and
processing, which may lead to higher environmental pollution. Hence, it is difficult for resource-
based cities to achieve their goals of industrial transformation. In addition, resource-based cities
prefer to relax their environmental regulations in pursuit of economic development.
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Table 10. Results of heterogeneous analysis: City-level characteristics.

Environmental Concern

High Environmental Concern Low Environmental Concern

ESG logESG ESG logESG
(1) (2) (3) (4)

Policy −0.1213 *** −0.0213 *** −0.0604 −0.0135
(−3.42) (−2.79) (−0.50) (−0.48)

Controls Yes Yes Yes Yes
Constant −0.2355 0.5675 ** −2.1831 *** 0.0958

(−0.28) (2.50) (−3.19) (0.57)
Observations 6024 6024 3556 3556

R-squared 0.720 0.702 0.722 0.695
Firm fixed effect Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes

Resource Endowment

Resource-Based Cities Non-Resource-Based Cities

ESG logESG ESG logESG
(5) (6) (7) (8)

Policy −0.0658 −0.0035 −0.1160 *** −0.0225 ***
(−0.73) (−0.18) (−3.21) (−2.79)

Controls Yes Yes Yes Yes
Constant −0.7484 0.4620 −0.8427 0.4080 **

(−0.41) (1.08) (−1.16) (2.12)
Observations 1529 1529 8229 8229

R-squared 0.673 0.656 0.678 0.651
Firm fixed effect Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes

Note: Robust t-statistics are reported in parentheses. Standard errors are clustered at the industry level.
*** p < 0.01, ** p < 0.05.

4.6. Summary

This section uses the DID method to verify the impact of the ESER policy on ESG
performance, and finds that the ESER policy has a negative impact on ESG performance,
which seems to deviate from the original intention of the ESER policy. To find the reason,
we split ESG performance into E, S and G performances, and find that the negative impact
is mainly caused by the crowding-out effect on social responsibility. In addition, we discuss
the mechanisms and heterogeneous effects of firm-level and city-level characteristics.

5. Conclusions

This study explores the impact of the ESER policy on ESG performance. Using a panel
dataset of China’s A-share listed enterprises from 2010 to 2017, we find consistent and
robust evidence supporting the negative impact of the ESER policy on ESG performance.
The ESER policy significantly decreases ESG performance in pilot cities by 2% compared to
non-pilot cities, and this negative effect increases over time. Notably, this finding seems
to deviate from the original intention of the ESER policy. To explore the reason for this
divergence, we split ESG performance into E, S and G performances and find an incentive
effect on E performance, a crowding-out effect on S performance and a spill-over effect
on G performance, and the crowding-out effect on S performance is the main reason for
negative impact.

Furthermore, the mechanism analysis demonstrates that the incentive effect on E
performance is mainly driven by green innovation and media attention, the crowding-out
impact on S performance is motivated by tax incentives and avoidance and the spill-
over effect on G performance is achieved by raising managers’ environmental awareness.
Moreover, treatment effects differ widely across enterprises and cities. From the perspective
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of firm characteristics, non-SOEs and enterprises in high-polluting, high-emission and
high-energy-consuming industries exhibit a more pronounced negative effect. From the
perspective of city characteristics, the negative impact on enterprises in cities with high
environmental concerns and non-resource-based cities is more significant.

Our results have meaningful implications for policymakers and firm managers. First,
regarding the incentive effect on E performance, policymakers should realise the pivotal
role of fiscal policy in sustainable development and improve green fiscal policy to achieve
China’s 3060 goals. Second, when formulating green fiscal policies, policymakers should
integrate environmental goals with the sustainable development of enterprises to avoid
achieving 3060 goals at the expense of firm development. Economic development is a
top priority for developing countries such as China. Strengthening environmental targets
may have some negative impacts on enterprises, such as an increase in costs and the
crowding out of social responsibilities, which may, in turn, affect the fiscal revenues of local
governments. Therefore, policymakers should consider enterprises’ environmental and de-
velopment goals and avoid forcing enterprises to reduce production to reach environmental
goals. Doing so, win–win economic development and environmental protection may be
achieved. Third, policymakers should reform the fiscal relationship between the central
and local governments and increase the local government’s financial resources. As the het-
erogeneity analysis shows, resource-based cities rely on high-pollution industries and tend
to relax environmental regulations for fiscal revenue. Thus, the central government should
increase transfer payments when implementing a green fiscal policy to ease fiscal pressure
on local governments. Finally, firms should establish ESG-management mechanisms and
incorporate environmental goals and social responsibility into their corporate decisions
to promote sustainable development. It should be noted that, due to the limitation of
data, this study does not discuss the differences on the impact on A-shared listed and
non-A-shared listed companies. Further research could focus on the behaviour and choices
of different firms and discuss how to construct a more precise green fiscal policy to enhance
the effectiveness of policies.
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