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Abstract: In 2016, the issue of the Environmental Protection Tax Law indicated the enhancement
of environmental protection in China. This study examines the market reaction to firms in
heavy-polluting industries, and the effects of external legal institutional quality and internal
environmental disclosure on firm value around the passage of Environmental Protection Tax Law.
Using an event study approach coupled with ordinary least square regressions, the researchers find
a significantly negative market reaction to firms in heavy-polluting industries, but this negative reaction
varies depending on the expected increase in future regulatory costs. Specifically, the above negative
reaction is stronger when the firm reveals that itself or its subsidiary belongs to heavy-polluting
industry, however it would be mitigated when a firm is in a region with better quality of legal
institutions or discloses environmental improvement activities. Overall, the results are consistent
with the market perceiving that the environmental protection tax law enacted would increase
regulatory costs for firms in heavy-polluting industries, and also show the higher-quality regional
legal institutions and more efforts on environmental protection could relieve the market’s pessimism
caused by uncertainty.

Keywords: environmental protection tax; market investor response; regulatory costs; environmental
disclosure; regional legal institutions; China

1. Introduction

Public and government attention to the environment are increasing along with the surge in
pollution levels in China since 2013 [1,2]. In order to mitigate environmental and ecological problems
and make China’s pollution under control, the Environmental Protection Tax Law was enacted on
December 25, 2016 at the 25th Session of the Standing Committee of the Twelfth National People’s
Congress and has been implemented since January 1, 2018. The shift from the pollutant discharge fee
to environmental protection tax probably increases the regulatory costs (e.g., discharge costs and costs
to deal with environmental issues), defined as “costs incurred by a firm in response to or as a result of
proposed or enacted government regulations” [3].

The literature reveals the effects of regulatory costs on firm value based on predicting the
government’s future environmental regulations after environmental disasters or increasing haze
levels [1,3]. Logically, since environmental accidents or increasing environmental risks, legislative
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reforms would be implemented to create an institutional environmental mandate to encourage business
players to develop sustainably. Blacconiere and Patten confirmed the negative intra-industry reaction
and the positive role of extensive environmental disclosures in firms’ financial reports on the firm value,
based on US chemical firms’ samples [3]. Li et al. reported that Chinese firms providing corporate
social responsibility (CSR) reports and in high polluting industries were relatively shielded from higher
regulatory costs through exploring the market valuation of expected regulatory costs [1]. However,
due to the uncertainty of future regulatory policies, the literature shows the positive effects of CSR
reports but inconsistent reactions for several polluting industries. Based on a certain regulatory policy,
He et al. found out the most sectors in China experience negative market reactions to the passage and
implementation of Environmental Protection Tax Law, and the state ownership influences the market
reactions [4]. However, the literature has not differentiated the market reactions on the passage of
the law and the implementation of the law, and fails to understand the influence of the new tax on
the market reactions conditional on firms’ pollution level and environmental information disclosure
which may heavily influence the market’s prediction for firms’ future regulatory cost. In the context of
the Chinese transitional economy, this study mainly investigates the market’s perception of future
regulatory costs around the passage of the new environmental policy. This study also examines how
this perception varies across firms in industries with different pollution levels, in different regions and
with distinct environmental disclosures. The passage of the Environmental Protection Tax Law, as
an external policy, provides us a good opportunity to understand the effects of regulatory costs on firm
value through examining the market reaction to firms at the time the law was passed. In this study,
the authors argue that the stock market would respond more negatively to firms in heavy-polluting
industries since the investors perceive the increase of regulatory costs heavy-polluting firms faced after
the shift from pollutant discharge fees to environmental taxes. In line with this argument, based on
heavy-polluting firms, the authors further argue that the market’s perception for the expected increase
in regulatory costs would vary depending on regional legal institutions and whether firms embrace
environmental information disclosure.

The regional legal quality represents the effectiveness of regulation implementation [5]. The authors
expect that firms located in a region with higher-quality legal institutions are less influenced by this
environmental regulation change. Those firms are viewed as highly compliant players, since the
implementation of discharge fees and other pollutant control regulations should be relatively rigid
in a region with better legal institutions. In addition to legal institutions, the growing concern with
environmental sustainability results in the increasing requirement of environmental information
disclosure [6,7], which is of particular interest to regulators, investors and stakeholders, especially in
emerging markets [8]. The authors argue that firms revealing their heavy-polluting status or disclosing
environmental information are more likely to draw the market’s concern with the increase of regulatory
costs because of the current mandatory environmental reporting requirements in China. However,
the authors also argue that disclosures regarding environmental improvement activities are expected
to moderate the market’s concern with the increase in future regulatory costs.

Using an event study approach combined with ordinary least square regressions, the authors
find a significant, overall negative market reaction to firms in heavy-polluting industries at the time
the tax law passed, and this negative reaction varies depended on regional legal quality and firms’
disclosures of their heavy-polluting status and environmental improvement activities. Specifically,
the negative market reaction was stronger when the firm admitted that itself or its subsidiary belonged
to heavy-polluting industry. However, it could be mitigated by higher-quality regional legal institutions
or the disclosure of environmental improvement activities particularly by a narrative language.

This study seeks to make three main contributions. First, the authors explore market perceptions
of regulatory costs in a unique setting, where the regulations are under transitions and the regional
legal institutions are developed unevenly. Second, in the aspect of regulatory costs, this study enriches
the research on how macro-level policies influence firm value through examining the market reaction to
the passage of the Environmental Protection Tax Law. Third, our research enhances the understanding
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of the role of environmental information disclosure on firm value. The inconclusive arguments about
the role of environmental information disclosure in previous literature is partly because of the potential
endogeneity problems [6]. It is often difficult to determine which direction is right, “doing well by
doing good” or “doing good while doing well”, since good environmental responsibility and firm
value may support each other. In this case, distinct firm value change came from the variance of
expected regulatory costs for different firms around the law passed. The passage of the Environmental
Protection Law, as an exogenous event, allows us to explore the influence of environmental protection
activities on firm value without the endogeneity problem.

The outline of this paper is organized as follows: the second section introduces the institutional
background in China, followed by the development of research hypotheses based on relevant literature.
After that, this paper outlines our sample and empirical methodology with the analyses of empirical
results. The final section makes the conclusions.

2. Environmental Protection in China

Due to the rapid economic development through industrialization and urbanization, China has
become the world’s second-largest economy since 2010 and the biggest energy-consuming country in
the world [9]. Along with the economic development, environmental pollution is becoming a serious
problem in China, especially air and water pollution. The surge of air pollution increases the days of
heavy pollution and puts one third of Chinese cities struggling with haze issues [10], while the severe
water pollution causes the problem of drinking water scarcity for millions of Chinese citizens [2,11].

In order to mitigate severe environmental problems, the Chinese government has enacted a series
of laws and regulations to handle environmental problems. On the one hand, in order to control
emissions, a set of environment-related laws has been issued in China, such as the Environmental
Protection Tax Law in 2016 by the National People’s Congress [12]. The environmental protection tax
as the first Pigouvian tax in China is used to avert and mitigate negative externalities [13]. Based on
the rule of Pigouvian taxes, this new tax is expected to reduce pollution by charging a price rather than
imposing restrictions directly on the amount of pollution emission. The newly passed environmental
protection tax in general follows the previous system of pollutant discharge fees but differentiates
itself from the fee in the following three aspects. First, the taxes collected are retained at the local level
instead of allocating 10 percent of the fee to the central government as usual. Second, the environmental
protection tax applies different tax rates depending on the level of pollution rather than use a uniform
rate for all polluters. Third, the violating cost for failure to pay is also enhanced by the law, i.e.,
the upper bound for the fine increasing from threefold the amount of tax liability unpaid to fivefold.

In addition, the Chinese government has enacted a set of regulations to enforce and encourage
firms to disclose environmental information. In 2003, the Bulletin on Disclosure of Corporate Environmental
Information announced by the State Administration of Environmental Protection (SAEP, renamed as the
Ministry of Ecology and Environmental in 2018) required firms which discharge pollutants above the levels
specified by governments to disclose environmental-related information annually [12]. In 2008, the
Regulation on Environmental Information Disclosure for Listed Firms issued by the Shanghai Stock Exchange
enforced corporate environmental information disclosure for listed firms when itself or its subsidiary
belongs to heavy-polluting industries recognized by the government, and allowed voluntary disclosure
of environmental information for the rest of firms. The Guidelines on Environmental Information Disclosure
for Listed Firms issued by SAEP in 2010 not only enhanced the implementation of previous regulation,
but also required that firms in the selected industrial sectors go through environmental audits and
make their results public if they intend to apply for public listing or refinancing in the stock market.
However, those official rules only provided general guidance rather than detailed ones to generate
variation in transparency and breadth of environmental information disclosures by firms located in
different regions due to the variation in law enforcement by local authorities [14].
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3. Hypotheses

3.1. The Market Reaction to Firms in Heavy-Polluting Industries

Existing literature has investigated whether the change in expected regulatory costs triggers
abnormal market reaction for firms in certain industries. Bowen, Castanias, and Daley [15] and
Hill and Schneeweis [16] reported the negative effect of the Three Mile Island nuclear accident on
the shareholder value of firms in the electric utility industry, while Blacconiere and Patten found
a significant overall negative market reaction for firms in the chemical industry after Union Carbide’s
chemical leak in Bhopal [3]. Based on the increasingly severe haze events in China, Li et al. found
an overall negative market reaction at the time of the haze event [1]. However, they indicate firms in
heavy-polluting industries are relatively shielded from higher regulatory costs evidenced by the same
market response to haze events for firms in polluting and non-polluting industries.

Different from Li et al.’s focus on the uncertain future regulatory costs related to haze, the change
in regulatory costs caused by the passage of the Environmental Protection Tax Law is relatively easy to
document [1]. The increased regulatory costs vary across firms with different pollution levels. Firms in
heavy-polluting industries suffer from higher pollutant emission costs after tax implementation. On the
one hand, the change in the allocation mechanism by implementing the environmental protection tax
allows local authorities to keep more fiscal income after the new law was enacted. On the other hand,
the application of different tax rates depending on the level of pollutant emission and the increased
violating cost should increase pollutant emission costs for firms to discharge pollutants, in particular
heavy-polluting firms. Hence the newly implemented tax law provides local authorities more pressures
as well as incentives to monitor local firms’ environmental violations and may increase regulatory
costs of firms discharging pollutants. In addition, managers in heavy-polluting firms are most likely to
carry out environmental activities after the law was passed, which will also increase the regulatory
costs. Existing literature suggests environmental activities may increase firm value through improving
a firm’s reputation. However, since the existence of conflicts of interests between managers and
shareholders [17], few environmental activities result in a value increase for firms. The shareholders
hardly know how those environmental activities work due to the information asymmetry. Managers
may use those activities to fulfill their own demands such as building reputation or an environmentally
friendly image of themselves rather than shareholders’ profits [18].

Therefore, we propose the following hypothesis:

Hypothesis 1. The market reaction to the passage of Environmental Protection Tax Law is negative for firms in
heavy-polluting industries.

3.2. The Effect of Regional Legal Quality

Although China has made significant efforts in establishing a legal system to control pollution,
the enforcement of environmental laws remains a problem [19]. In addition, China’s administrative
decentralization implemented in the last century decentralizes the control of central government onto
local enterprises and government institutions, which partly results in the uneven development of
regional legal quality [20,21]. The legal institutions, in particular the effectiveness of law enforcement,
varies across regions in China [22,23].

This regional variation in environmental law enforcement is noted in previous literature [24,25],
which finds considerable regional variations in monitoring and punishments of environmental
destruction [24]. Those variations are mainly rooted in the effectiveness of local government
management [25].

Prior to the Environmental Protection Tax, the local Environmental Protection Bureau (EPBs)
monitored and measured the level of pollutants and was responsible for collecting discharge fees.
The local governments directly managed the local EPBs, and sometimes tended to prioritize economic
growth over environmental quality [26,27]. Under low-quality legal institutions, the local authority’s
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power was relatively overwhelmed, and the judicial system was less effective [26]. Specifically, local
EPBs suffered from more serious internal management problems and risk-averse problems (i.e., being
afraid to upset local regulated actors) [28]. The weaker the legal institutions were, the more serious
local environmental law enforcement was undermined, so that previously the tax compliance was
relatively low with low-quality legal institutions [29].

After this reform, local EPBs are only responsible to monitor and evaluate pollutant emissions,
and local Taxation Bureaus guided by both local government and the higher Taxation Bureau are
in charge of environmental tax collection. The change in responsible institutions improves the
compliance cost for firms, particularly for firms with worse tax compliance history. Hence, the market
is likely to respond more negatively to firms located in regions with lower-quality legal institutions
due to the relatively larger increase in expected regulatory costs for those firms. We propose the
following hypothesis:

Hypothesis 2. Firms in heavy-polluting industries located in a region with higher-quality legal institutions
generates a less negative market reaction around the passage of the Environmental Protection Tax Law.

3.3. The Effect of The Heavy-Polluting Status Disclosure

According to disclosure requirements by the Shenzhen and Shanghai Stock Exchanges, a firm
must state whether it or its subsidiary belongs to heavy-polluting industries in annual financial report
and disclose its environmental information if the firm is in the category of heavy-polluting industries.
However, not all firms expected in heavy-polluting industries reveal their heavy-polluting status as
required. For instance, CSG Holding Co. Ltd. belongs to non-metallic mineral product manufacturing
and construction industries which were recognized as heavy-polluting industries in the 2008 and 2010
Guidelines for Environmental Information Disclosure for Listed Firms. However, in its 2015 financial
report, the firm stated that it did not belong to heavy-polluting industries. Similarly, many firms
should be classified in heavy-polluting industries but had not truly declared their polluting status in
financial reports.

Unlike a developed capital market dominated by institutional investors, the majority of Chinese
investors are individuals with less experience and investment skills [30,31]. Chinese investors might
heavily relay on the superficial information revealed by listed firms rather than deep analysis based on
complex sourced information. Hence, given the idiosyncrasy of the Chinese stock market, we propose
the following hypothesis:

Hypothesis 3. Firms in heavy-polluting industries disclosing its heavy-polluting status in annual reports
generate a more negative market reaction around the passage of the Environmental Protection Tax Law.

3.4. The Effect of Environmental Information Disclosure

The effect of environmental information disclosure on firm performance is, to date, still inconclusive.
Based on the stakeholder theory, one strand of literature suggests that environmental information
disclosure will enhance corporate environmental image and reduce the market’s prediction of future
regulatory costs [3,32]. On the other hand, the competing view based on shareholder theory indicates
environmental protection improvement activities entail costs so that those activities have not created
value or have even hampered the firm value [33,34].

The value of environmental information for investors is to make sure firms would not violate
regulations and suffer from high violation costs. The environmental information disclosure may reduce
the market’s uncertainty about the firm’s future illegal activities. Specifically, the disclosure of detailed
environmental improvement activities would reduce investors’ uncertainty about the firm’s increasing
tax burden and make them believe firms still experience sustainable development without the influence
of increasing environmental protection tax.
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Based on previous studies [35,36], this study explores two types of environmental improvement
information disclosure: symbolic environmental improvement information using a narrative language
and substantive environmental improvement information using quantitative data.

Symbolic environmental improvement information enhances a firm’s social legitimacy [36].
Organizational legitimacy is vital for a firm’s survival and success under conditions of complexity [37].
Recently, harmonious, stable and prosperous development has gradually replaced the sole economic
goals along with improving living conditions, and many new regulations and laws relating to
environmental protection have been enacted [38]. The institutional change is caused by shifts in
the assessment of the legitimacy by a society [39]. As a “symbolic means of inducing cooperation”,
the narrative disclosure about how to improve the ability of environmental protection and pollutant
emission control, is one of the means to secure a firm to enhance its legitimacy among stakeholders
under institutional change [40]. Apart from symbolic environmental improvement information,
substantive environmental improvement information reduces information asymmetry between the
market and a firm [30]. The negative market reaction results from investors’ perception of the increase
in future regulatory costs after the new taxation law was implemented. However, the substantive
environmental improvement information by quantitative data can mitigate the market’s concern about
the increasing emission costs. From the perspectives of legitimacy and information asymmetry, we
propose the following hypotheses:

Hypothesis 4a. Firms in heavy-polluting industries experience a less negative market reaction around the
passage of the Environmental Protection Tax Law if they reveal environmental improvement activities using
a narrative language.

Hypothesis 4b. Firms in heavy-polluting industries experience a less negative market reaction around the
passage of the Environmental Protection Tax Law if they reveal environmental improvement activities using
quantitative data.

4. Data and Methodology

4.1. Data Source

The researchers combine an event study approach with an ordinary least square regression to
document the market reaction to the passage of the Environmental Protection Tax Law on December 25th,
2016 and the effect of expected regulatory costs on firm value. The researchers retrieved data from two
sources. The stock trading data and firm-level governance and financial information for A-share listed
firms were collected from the Chinese Stock Market & Accounting Research (CSMAR) database [41].
CSMAR, jointly produced by the Hong Kong Polytechnic University and Shenzhen GTI Financial
Information Limited, is widely used in studies relating to the Chinese context [42,43]. The researchers
hand collected the data about a firm’s heavy-polluting status and other environmental information
from financial, CSR and sustainability reports. Data on the quality of regional legal institutions was
obtained from the National Economic Research Institute’s Provincial Index of Marketization (NERI),
created and updated by Fan, Wang and Zhu [44].

4.2. Sample Selection

In order to examine whether the market responds differently to firms in heavy-polluting and
non-heavy-polluting industries, our initial sample consisted of all Chinese A-share firms listed in
Shanghai and Shenzhen stock exchanges on December 25, 2016 after excluding firms without qualified
stock trading data to implement event study. The legislative day (i.e., December 25, 2016) is chosen
rather than the exercise day (i.e., January 1, 2018) because the former day is the formal announcement
day for the enforcement of the Environmental Protection Tax Law which could capture the majority of
the effect on stock prices [45]. Compared with the legislative day, the exercise day may contain little or
no new information because the enforcement of the new tax law has been certain already.
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The researchers selected the sample according to following criteria: (1) excluding firms without
enough stock prices information for event study and (2) excluding the special treatment (ST) listed firms.

Further, the researchers differentiate heavy-polluting firms from non-heavy-polluting firms.
The selection of heavy-polluting firms is based on research by Du et al. [14,46]. According to the most
updated classification of heavy-polluting industries in the Guidelines on Environmental Information
Disclosure for Listed Firms issued by SAEP in 2010, the researchers defined sixteen heavy-polluting
industries (the sixteen heavy-polluting industries cover thermal power, steel, cement, electrolytic
aluminium, coal, metallurgy, chemical, petrochemical, building materials, papermaking, brewing,
pharmaceuticals, fermentation, textiles, leather and mining). Following the Guidelines for the Industry
Classification of Listed Companies (2012 Revision) issued by China Securities Regulatory Commission
(CSRC), the researchers matched defined heavy polluting industries with three-digit industry codes
issued by CSRC. Hence, listed firms with following industry codes are included in the sample of
heavy-polluting firms: mining industries (B06 for coal, B07 for petroleum and natural gas, B08 for
ferrous metal, B09 for non-ferrous metal, B10 for non-metallic mineral), manufacturing industries
(C15 for alcoholic drink and beverage, C17 for textiles, C19 for leather, C22 for papermaking, C25
for coking and nuclear fuel processing, C26 for chemical raw materials and chemical products, C27
for pharmaceuticals, C28 for chemical fiber, C30 for non-metallic mineral products, C31 for ferrous
metal smelting and calendaring, C32 for non-ferrous metal smelting and calendaring, C33 for metal
products), and the thermal production and supply industry (D44).

After sifting through the data, the number of observations used for event study to calculate the
short-term stock-price performance of firms was 2619, including 721 firms in heavy-polluting industries
and 1898 firms in non-heavy-polluting industries.

Since only firms with it or its subsidiary belonging to heavy-polluting industries are enforced to
disclose environmental-related information in reports, this study further explores the effects of regional
institutions and environmental information disclosures on firm value within heavy-polluting firms.
Hence the researchers excluded observations (i.e., firms) in non-heavy-polluting industries and those
with missing data for variables included in regression models. The final sample for cross-sectional
analysis consisted of 650 firms (i.e., observations) in heavy-polluting industries.

4.3. Estimation Period and Market Reaction

The researchers used event study to determine whether and how the market responds differently
to firms in heavy-polluting industries and non-heavy-polluting industries by calculating the short-term
stock-price performance of firms (i.e., the cumulative abnormal return, CAR) around the passage of
the tax law. The CAR around the passage of the tax law is calculated based on a market model.

The researchers first calculated normal return of the stock for each firm by estimating the following
standard market model:

Rit= αi+βiRmt+εit, (1)

where, Rit is the daily rate of return on stock i at time t, Rmt is the equal-weighted daily market return
on Shanghai and Shenzhen markets at time t, αi and βi are parameters with the latter representing the
systematic risk of stock i, εit is the random error term, with E(εit) =0, t is the day measured relative to
the event with t=0. Day 0 should represent the time of the Environmental Protection Tax Law passed,
but the law was passed on Sunday and day 0 has no trading information. Therefore, the researchers
redefined day 0 as the next day after the law passed. A 200-day estimation period from t = −210 to
t = −11 relative to day 0 (where t=0) was applied to estimate parameters. The researchers computed
the abnormal return of the stock i for a given day using ARit as shown below:

ARit= Rit−(α̂i+β̂iRmt), (2)

where α̂i and β̂i are estimates from Equation (1) for firm i. The CAR for each stock i, was calculated by
summing up the abnormal returns over the event window in accordance with the following formula:
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CARi =
n∑

i=m

ARit, (3)

where (m, n) represents the event window. The crucial part in the event-study method is the length of
the event window used. This study utilizes a wide range of event windows (−5, −1; −5, 0; −4, 0; −3, 0;
−2, −0; −1, 0; −5, 1; −5, 2) to examine the market reaction.

4.4. Model

Based on the sample of firms in heavy-polluting industries, the paper uses cross-sectional
analysis to investigate the effects of external legal institutions and internal environmental information
disclosure on firm value in the aspect of the market’s perception of expected future regulatory
costs. The researchers use Ordinary Least Square regressions (OLS) and adjust standard errors for
heteroscedasticity by applying the Huber-White sandwich estimators [47,48]. Our main regression
model is specified as follows:

CARs = β0 + β1Regional legal quality + β2Heavy− polluting status+

β3Environmental in f ormation disclosure + β4Controls + ε,
(4)

In order to control the potential effects of outliers, the researchers winsorized all firm-level
continuous variables at the 1st and 99th percentiles. Additionally, to mitigate endogenous problems,
all firm-level independent and control variables were lagged by one year. Moreover, given that the
market reactions might vary across regions and industries, industry fixed effect and region fixed effect
were controlled in this study. Specially, industry effect dummy variables were designed based on
two-digit industry codes of firms, while region effect dummy variables were designed based on seven
different regions in China (i.e., Huanan, Huadong, Huazhong, Huabei, Xinan, Xibei, and Dongbei).

4.5. Variables Measurement

4.5.1. Dependent Variables

The researchers calculated a series of CAR within various event windows, and chose CAR (−5, 0)
as our dependent variable in main regressions to carry out cross-sectional analysis following the
principle that the event window should be short enough to enhance the power of the analysis and
sufficiently long to incorporate the full effect of the event [49]. The Environmental Protection Tax Law
was passed on the last day of the 25th Session of the Standing Committee of the Twelfth National
People’s Congress of the People’s Republic of China held during December 19 to 25, 2016. Since the
conference schedule was made public on the first day of the meeting, December 19 (day −5) and the
first market trading day December 26 (day 0) after the passage of the law were chosen as the beginning
and the end of the event window respectively.

4.5.2. Independent Variables

To examine the effects of regional legal quality, we used Rlegal measured by the legal environmental
index in 2015 from NERI indices to represent the quality of regional legal institutions. For the disclosure
of firm’s heavy-polluting status, we used Heavy-pollutingF, a dummy variable, to measure how
a firm in heavy-polluting industries discloses its heavy-polluting status. The variable equals one
if a firm discloses itself or its subsidiary belongs to heavy-polluting industries in annual reports,
and zero otherwise.

In addition, the researchers tested the effects of the disclosure of environmental improvement
activities in the following ways. Yin et al. classified environmental information disclosure into
symbolic-style disclosure indicating a firm’s environmental strategy and goals by a narrative language,
and substantive-style disclosure reporting quantitative data [36]. Following the definition of Yin et al.,
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this research continued to look at whether the symbolic and substantive disclosure of environmental
improvement activities mitigate the market’s concern with the increasing regulatory costs for the firm.
Symbolic disclosure means the disclosure using subjective information (i.e., textual descriptions and
nonquantitative information), such as ”reduce pollution emission through upgrading machine and
improving producing process”, “take activities to pursue the low carbon economic development ”,
“develop clean energies”, “closely pay attention to the change in the regulations about environment
protection and timely improve the firm’s standards”, “focus on green innovation to pursue sustainable
development”, etc. Substantive disclosure means the disclosure using objective information (i.e.,
the accurate quantitative data). Hence, two dummy variables EimprovementA and EimprovementC were
incorporated in regressions. EimprovementA equals one if a firm describes environmental improvement
activities by a narrative language, and zero otherwise. EimprovementC is equal to one if a firm reported
an accurate amount of environmental improvement cost, and zero otherwise.

4.5.3. Control Variables

Based on prior CSR and environmental information disclosure (EDI) studies [12,28], we controlled
for the following two sets of variables in cross-sectional regressions: (1) firm-level basic characteristics:
Fsize, measured with the logarithmic transformation of the total asset; Fage, measured with the number
of years since a firm’s initial public offering (IPO) as the end of 2016; Tobin’s Q, measured with market
value of the firm divided by the total asset, which indicates growth opportunities for a firm; ROE,
return on equity, measured as net income divided by the total equity; Dratio (the debit ratio), measured
with the ratio of the total liability to the total asset, reflecting the influence of resource constraints.
(2) corporate governance characteristics: Econcentration, measured with the ownership percentage of
the ultimate controlling shareholder reflecting the influence of the controlling shareholder; Idirector,
measured with the ratio of the number of independent directors over the total number of the board
of directors to reflect the quality of corporate governance; SOE, a dummy variable, equaling to one
if the ultimate controlling shareholder of a firm is a government agency or government controlled
state-owned enterprises, and zero otherwise. The industry and region fixed effects were controlled in
this study as well.

5. Results and Discussions

5.1. Sample Statistics and Correlation

Table 1 presents our sample distribution for event study based on the provinces where the listed
firms are registered. All provinces in mainland China are included in this study. In the sample,
Guangdong has the largest number of listed firms, but Zhejiang has the largest number of listed
heavy-polluting firms.

Table 1. Sample distribution by provinces for event study.

Provinces Firms in Non-Heavy-Polluting
Industries

Firms in Heavy-Polluting
Industries

Anhui 53 25
Beijing 201 44
Fujian 71 21
Gansu 14 11
Guangdong 339 63
Guangxi 21 11
Guizhou 8 10
Hainan 16 9
Hebei 25 22



Int. J. Environ. Res. Public Health 2020, 17, 2070 10 of 21

Table 1. Cont.

Provinces Firms in Non-Heavy-Polluting
Industries

Firms in Heavy-Polluting
Industries

Henan 37 30
Heilongjiang 24 9
Hubei 61 19
Hunan 51 24
Jilin 19 13
Jiangsu 193 71
Jiangxi 17 17
Liaoning 44 19
Inner Mongolia 6 17
Ningxia 4 7
Qinghai 5 5
Shandong 95 57
Shanxi 10 24
Shaanxi 30 9
Shanghai 178 34
Sichuan 66 28
Tianjin 31 8
Tibet 5 7
Xinjiang 27 11
Yunnan 10 15
Zhejiang 212 68
Chongqing 25 13

1898 721

Table 2 presents the descriptive statistics and Pearson correlations of the variables used in
cross-sectional analysis. The correlations among variables were relatively low, and the largest and
mean value of Variance Inflation Factor (VIF) scores for all regressions (reported in the last two lines
of Table 4) were far from the cut-off point of 10 indicated by Kutner, Nachtsheim, and Neter, which
alleviate concerns for multicollinearity [50]. In addition, CAR (−5, 0) was generally significantly related
to most control variables (at the 5% level or better), providing assurance that the controls identified
based on prior research are appropriate in explaining the shareholder value. Moreover, Heavy-polluting
firms was negatively and significantly related to the market reaction while Rlegal and EimprovementA
had a positive and significant effect, suggesting that firms disclosing its heavy-polluting status have
inferior market reaction but firms located in regions with higher-quality legal institutions or reporting
detailed improvement activities enjoy superior market reaction. Multivariate regressions in the next
subsections are used to examine whether these preliminary results continue to hold after accounting
for firm-level characteristics.

5.2. The Overall Market Reaction

Table 3 presents the average daily abnormal returns (ARRs) and cumulative abnormal returns
(CARs) around the passage of the Environmental Protection Tax Law in terms of polluting character
for different event windows in Panels A and B respectively. In addition, we draw t 1 based on Panel
A to visually show the differences in ARRs and CARs for firms in heavy-polluting industries and
non-heavy-polluting industries.
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Table 2. Descriptive statistics and Pearson correlation matrix for variables in main regressions.

Variables A B C D E F G H I J K L M

Plane A: Descriptive statistics

Observation 650 650 650 650 650 650 650 650 650 650 650 650 650
Mean −0.006 22.431 12.483 3.343 0.044 0.439 35.9 0.373 0.463 8.25 0.32 0.298 0.332
Sd 0.042 1.315 6.601 2.76 0.297 0.21 17.228 0.053 0.499 4.631 0.467 0.458 0.471
Min −0.208 18.924 1 0.871 −2.205 0.031 0.3 0.25 0 1.33 0 0 0
Max 0.134 28.504 25 28.338 5.713 0.994 89.41 0.6 1 16.19 1 1 1

Panel B: Pearson correlation matrix

A: CAR (−5, 0) 1
B: Fsize −0.016 1
C: Fage −0.111 * 0.203 * 1
D: Tobin’s Q −0.022 −0.598 * −0.157 * 1
E: ROE −0.095 * −0.073 * −0.048 * 0.204 * 1
F: Dratio −0.093 * 0.417 * 0.301 * −0.282 * −0.214 * 1
G: Econcertation −0.084 * 0.371 * 0.025 −0.165 * −0.032 * 0.061 * 1
H: Idirector −0.037 * −0.032 * 0.031 * 0.094 * −0.022 0.011 −0.025 1
I: SOE −0.037 * 0.345 * 0.446 * −0.303 * −0.098 * 0.326 * 0.339 * −0.047 * 1
J: Rlegal 0.133 * 0.004 −0.199 * 0.001 0.140 * −0.194 * 0.009 −0.075 * −0.179 * 1
K: Heavy-pollutingF −0.159 * 0.266 * 0.119 * −0.167 * −0.069 * 0.174 * 0.129 * −0.057 * 0.170 * −0.036 * 1
L: EimprovementA 0.140 * 0.341 * 0.162 * −0.222 * −0.021 0.079 * 0.121 * −0.014 0.230 * 0.050 * 0.165 * 1
M: EimprovementC 0.0113 0.111 * 0.085 * −0.157 * −0.124 * 0.186 * −0.014 −0.047 * 0.085 * −0.144 * 0.132 * 0.025 1

Notes: The table reports the basic descriptive statistics and correlation for dependent, independent and control variables in the regressions. The sample size for cross-sectional analysis was
650. Mean and Sd refer to the mean and standard deviation of each variable. *P<0.05.
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Table 3. Average abnormal returns and cumulative abnormal returns.

Panel A: Average Abnormal Returns (AARs)

Event days Whole sample
Firms in

heavy-polluting
industries

Firms in
non-heavy-polluting

industries

ARRs CARs ARRs CARs ARRs CARs
−7 −0.00029 −0.00029 −0.00123 −0.00123 0.00007 0.00007
−6 −0.00028 −0.00057 −0.00172 −0.00295 0.00027 0.00034
−5 0.00019 −0.00037 0.00103 −0.00192 −0.00012 0.00022
−4 −0.00046 −0.00083 −0.00122 −0.00314 −0.00017 0.00004
−3 −0.00007 −0.00090 −0.00031 −0.00346 0.00003 0.00007
−2 −0.00027 −0.00117 −0.00103 −0.00449 0.00001 0.00008
−1 0.00062 −0.00056 −0.00139 −0.00587 0.00138 0.00146
0 −0.00008 −0.00064 −0.00113 −0.00701 0.00032 0.00178
1 0.00005 −0.00059 0.00068 −0.00633 −0.00019 0.00160
2 −0.00030 −0.00089 0.00074 −0.00559 −0.00070 0.00090
3 0.00013 −0.00075 0.00057 −0.00502 −0.00003 0.00087
4 −0.00053 −0.00128 −0.00026 −0.00528 −0.00063 0.00024
5 −0.00069 −0.00197 −0.00041 −0.00570 −0.00080 −0.00056
6 −0.00002 −0.00200 −0.00058 −0.00628 0.00019 −0.00037

Panel B: Cumulative Abnormal Returns (CARs)

Firms in
heavy-polluting

industries

Firms in
non-heavy-polluting

industries

Mean1 p-value Mean2 p-value Difference Difference
T-test

Two tail
p-value

One-tail
p-value

(Mean1<Mean2)

CAR (−5, −1) −0.00292 0.052 0.00112 0.262 −0.00405 −2.166 ** 0.030 0.015
CAR (−5, 0) −0.00406 0.016 0.00144 0.193 −0.00550 −2.656 *** 0.008 0.004
CAR (−4, 0) −0.00509 0.001 0.00156 0.121 −0.00665 −3.503 *** 0.000 0.000
CAR (−3, 0) −0.00386 0.004 0.00174 0.055 −0.00560 −3.324 *** 0.000 0.000
CAR (−2, 0) −0.00355 0.003 0.00171 0.025 −0.00526 −3.643 *** 0.000 0.000
CAR (−1, 0) −0.00252 0.011 0.00170 0.008 −0.00422 −3.527 *** 0.000 0.000
CAR (−5, 1) −0.00338 0.062 0.00125 0.304 −0.00463 −2.038 ** 0.042 0.021
CAR (−5, 2) −0.00264 0.101 0.00056 0.668 −0.00320 −1.751 * 0.080 0.040
CAR (−5, 3) −0.00207 0.290 0.00052 0.709 −0.00259 −1.005 0.315 0.157
CAR (−5, 4) −0.00233 0.274 −0.00010 0.946 −0.00223 −0.801 0.423 0.212
CAR (−5, 5) −0.00275 0.214 −0.00090 0.562 −0.00184 −0.643 0.520 0.260
CAR (−7, 6) −0.00628 0.013 −0.00037 0.829 −0.00590 −1.848 * 0.065 0.032

Notes: The table presents the average daily abnormal returns (ARRs) and cumulative abnormal returns (CARs) of
2619 listed firms around the passage of the Environmental Protection Tax Law. Total number of the sample was 2619,
the subsample for firms in heavy-polluting industries covered 721 observations, while the subsample for firms in
non-heavy-polluting industries had 1898 observations. The CARs were calculated using market model regressions
and averaged over each event window. ***, **, and * denote statistical significance at the 1, 5, 10% levels, respectively.

Panel A of Table 3 and Figure 1 show generally negative AARs for firms in heavy-polluting
industries from seven days before (t =−7) to one day after the passage of the law (t = 0), and continuously
declining CARs for those firms during the day −5 to 0. Panel B reports CARs for subsample firms
for a range of event windows. The mean value of CARs of firms in heavy-polluting industries were
negative for all event windows and statistically significant for most event windows at the 10% level or
above, but the mean values of CARs of firms in non-heavy-polluting industries were generally positive
but insignificant around the law passed. In addition, we applied a t-test for the differences in means of
CARs between firms in heavy-polluting industries and non-heavy-polluting industries. The results
show the differences between two groups were significantly different from zero based on two-tail
p-values for most of the event windows [51]. Specifically, based on a one-tail p-value, the means of
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CARs for firms in heavy-polluting industries were significantly lower than the means of CARs for
firms in non-heavy-polluting industries. All results in Table 3 and Figure 1 support our Hypothesis 1,
which indicates that the market responded much worse to firms in heavy-polluting industries at the
time the Environmental Protection Tax Law passed. Our findings are consistent with previous research
reporting an overall significantly negative intra-industry market reaction to negative environmental
events announcements for firms in certain industries [3]. Our results further explain He et al. (2019)’s
finding that market reactions to Environmental Protection Tax Law vary across sectors [4]. Specifically,
our findings also provide evidence of the significant influence of increasing environmental regulatory
costs on the value of firm in heavy-polluting industries, which opposes Li et al. (2017)’s argument that
firms in heavy-polluting industries would be relatively shielded from higher regulatory costs [1].Int. J. Environ. Res. Public Health 2020, 17, x FOR PEER REVIEW 13 of 21 
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Figure 1. The average daily abnormal returns (ARRs) and cumulative abnormal returns (CARs) around
the passage of the Environmental Protection Tax Law in terms of industry character. (a) The vertical
axis is the mean value of ARRs and CARs along with the horizontal timeline t (days), day 0 is the
first trading day after the passage of the law since the law was passed on Sunday. (b) The thick solid
and dashed curves represent the mean value of ARRs and CARs along with t (days) for firms in
heavy-polluting industries respectively, while the thin solid and dashed curves represent the mean
value of ARRs and CARs along with t (days) for firms in non-heavy-polluting industries respectively.

Since only firms in heavy-polluting industries are required to report environmental information,
this study only include heavy-polluting firms in the following cross-sectional analysis by OLS
regressions. Specifically, given the leakage of the information, the researchers used CAR (−5, 0) as the
dependent variable in main regressions and test the sensitivity of our findings by using CAR (−5, −1),
CAR (−5, 1) and CAR (−5, 2) in the robustness check.

5.3. Cross-Sectional Results

Table 4 presents cross-sectional results based on the sample of firms in heavy-polluting industries.
Model 1 shows the coefficient estimates of the baseline regression model including only the
control variables.
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Table 4. Cross-sectional analysis for firms in heavy-polluting industries.

Variables
CAR (-5, 0)

Model 1 Model 2 Model 3 Model 4 Model 5

Fsize 0.002 0.002 0.003 * 0.000 0.001
(1.133) (0.892) (1.819) (0.141) (0.570)

Fage −0.001 ** −0.001 ** −0.001 ** −0.001 *** −0.001 **
(−2.484) (−2.247) (−2.410) (−2.708) (−2.442)

Tobin’s Q −0.000 −0.000 −0.000 −0.000 −0.000
(−0.296) (−0.246) (−0.256) (−0.226) (−0.069)

ROE −0.018 * −0.019 ** −0.019 ** −0.017 * −0.019 **
(−1.856) (−1.976) (−1.980) (−1.770) (−1.967)

Dratio −0.023 ** −0.019 ** −0.021 ** −0.020 ** −0.015
(−2.320) (−1.979) (−2.188) (−1.978) (−1.560)

Econcertation −0.000 ** −0.000 ** −0.000 ** −0.000 ** −0.000 **
(−2.333) (−2.404) (−2.262) (−2.204) (−2.168)

Idirector −0.020 −0.015 −0.026 −0.021 −0.022
(−0.720) (−0.529) (−0.947) (−0.761) (−0.800)

SOE 0.005 0.006 0.006 0.003 0.004
(1.099) (1.182) (1.283) (0.742) (0.997)

Rlegal 0.001 *** 0.001 ***
(2.918) (2.735)

Heavy-pollutingF −0.016 *** −0.017 ***
(−4.227) (−4.687)

EimprovementA 0.015 *** 0.016 ***
(4.368) (4.537)

EimprovementC 0.001 0.004
(0.276) (1.089)

Constant −0.013 −0.012 −0.035 0.021 0.000
(−0.323) (−0.291) (−0.863) (0.518) (0.012)

Industry effect Yes Yes Yes Yes Yes
Region effect Yes Yes Yes Yes Yes
Observations 650 650 650 650 650
R-squared 0.071 0.084 0.099 0.093 0.136
Adjusted R-squared 0.046 0.058 0.073 0.066 0.107
F-value 2.203 *** 2.716 *** 2.792 *** 3.159 *** 4.134 ***
Largest VIF 4.24 5.23 4.24 4.25 5.23
Mean VIF 2.02 2.10 1.98 1.95 1.99

Notes: The dependent variable was CAR (-5, 0) in each model. White’s heteroscedasticity t-statistics are given in
parentheses. *** p<0.01, ** p<0.05, * p<0.1 based on two-tailed tests.

The coefficients on Fage, ROE, Dratio and Econcentration were consistently negative and significant
at the 5% or 10% level, indicating that the investors responded negatively to firms with a shorter listing
period, higher prior performance, more debts and more concentrated ownership structure. The market
expected that firms with the above characteristics may suffer from a larger increase in future regulatory
costs after the new tax law was enacted, consistent with previous studies. Specifically, the market was
concerned the younger firms engaging more in environmental conservation [14], the higher ROE of
firms resulted from illegally reducing tax burden [52], and firms with more concentrated ownership
structure had more incentive to avoid pollutant discharge fees illegally due to the entrenchment
effect [53].
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Model 2 reports the effect of regional legal quality. The coefficient estimate for Rlegal was
significantly positive at the 1% level, providing a strong support to our Hypothesis 2 that the market
has more confidence in heavy-polluting firms located in a province with higher-quality legal institutions.
The explanation may be that the rigorous enforcement of pollutant discharge fees policy and other
environmental laws in those provinces leads to the higher environmental law compliance for local
firms, so that the market predicts the less increase in future regulatory costs for firms located in regions
with better legal institutions after the tax law was enacted.

Model 3 shows whether a firm disclosing its heavy-polluting status influenced the market
reaction. The coefficient estimate of Heavy-pollutingF was significantly negative at the 1% level, strongly
supporting our Hypothesis 3 that firms disclosing its heavy-polluting status triggered a worse market
reaction around the new tax law passed because the market predicts those firms would bear a higher
increase in tax burden due to their heavy-polluting character.

Model 4 provides an analysis pertaining whether and how the disclosure of environmental
improvement information influenced the firm value. The coefficient on EimprovementA was significantly
positive at the 1% level, which supports Hypothesis 4a that the detailed symbolic description for
environmental improvement would lead to superior market reaction. Consistent with our prediction
about the influence of substantive disclosure, the coefficient on EimprovmentC was positive. However,
the coefficient was not significant, only partially supporting our Hypotheses 4b that the disclosure of
accurate environmental improvement investment would lead to a better market reaction. Our results
further provide evidence for Yin et al. (2019)’s argument that the symbolic-style disclosure using
a narrative language contributed more to the firm’s profitability than the substantive-style disclosure
using quantitative data.

Model 5 includes all variables examined in this study and shows that our results were consistent
in the final model. All hypotheses and results are summarized in Table 5.

Table 5. The summary of hypotheses and results.

Hypotheses Results

Hypothesis 1. The market reaction to the passage of Environmental Protection
Tax Law is negative for firms in heavy-polluting industries.

Supported at the 1 % significant
level in Table 3

Hypothesis 2. Firms in heavy-polluting industries located in a region with
higher-quality legal institutions generates a less negative market reaction around
the passage of the Environmental Protection Tax Law.

Supported at the 1 % significant
level in Table 4

Hypothesis 3. Firms in heavy-polluting industries disclosing its
heavy-polluting status in annual reports generate a more negative market
reaction around the passage of the Environmental Protection Tax Law.

Supported at the 1 % significant
level in Table 4

Hypothesis 4a. Firms in heavy-polluting industries experience a less negative
market reaction around the passage of the Environmental Protection Tax Law if
they reveal environmental improvement activities using a narrative language.

Supported at the 1 % significant
level in Table 4

Hypothesis 4b. Firms in heavy-polluting industries experience a less negative
market reaction around the passage of the Environmental Protection Tax Law if
they reveal environmental improvement activities using a quantitative data.

Partially Supported in Table 4

5.4. Robustness Check

Although the independent and control variables are lagged by one year and industry and region
fixed effects are controlled, the researchers used a Hausman test to further ensure there were no
endogeneity problems for independent variables chosen in this study. Based on the results of Hausman
tests, all p-values are not significant even at the 10% level so that the endogeneity would not be
a serious problem for this study. The results are available in Panel A of Table 6.
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Table 6. Robustness check.

Panel A: The results of Hausman test for key variables

Tested variables Chi2 Prob>chi2 Results
Heavy-pollutingF 0.76 1.0000 The variable is exogenous.
EimprovementA 0.06 1.0000 The variable is exogenous.
EimprovementC 3.14 1.0000 The variable is exogenous.

Panel B: Estimating results using CARs based on different event windows

CAR (−5, −1)

Variables Model 1 Model 2 Model 3 Model 4 Model 5

Rlegal 0.001 *** 0.001 **
(2.707) (2.547)

Heavy-pollutingF −0.014 *** −0.015 ***
(−4.001) (−4.367)

EimprovementA 0.012 *** 0.012 ***
(3.768) (3.923)

EimprovementC 0.001 0.003
(0.206) (0.987)

Constant −0.038 −0.036 −0.056 −0.010 −0.028
(−1.000) (−0.981) (−1.511) (−0.275) (−0.768)

Industry effect Yes Yes Yes Yes Yes
Region effect Yes Yes Yes Yes Yes
Observations 650 650 650 650 650
R-squared 0.078 0.089 0.101 0.093 0.130
Adjusted R-squared 0.053 0.063 0.076 0.066 0.101
F-value 1.932 *** 2.564 *** 2.407 *** 2.520 *** 3.498 ***

CAR (−5, 1)

Variables Model 1 Model 2 Model 3 Model 4 Model 5

Rlegal 0.001 ** 0.001 **
(2.255) (2.076)

Heavy-pollutingF −0.017 *** −0.018 ***
(−4.150) (−4.535)

EimprovementA 0.014 *** 0.015 ***
(3.952) (4.160)

EimprovementC 0.000 0.003
(0.073) (0.778)

Constant 0.073 0.074 * 0.051 0.107 ** 0.085 *
(1.626) (1.669) (1.158) (2.313) (1.906)

Industry effect Yes Yes Yes Yes Yes
Region effect Yes Yes Yes Yes Yes
Observations 650 650 650 650 650
R-squared 0.073 0.081 0.099 0.090 0.127
Adjusted R-squared 0.048 0.054 0.074 0.063 0.10
F-value 2.406 *** 2.745 *** 2.920 *** 3.119 *** 3.746 ***
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Table 6. Cont.

CAR (−5, 2)

Variables Model 1 Model 2 Model 3 Model 4 Model 5

Rlegal 0.001 ** 0.001 **
(2.165) (2.112)

Heavy-pollutingF −0.017 *** −0.019 ***
(−4.108) (−4.524)

EimprovementA 0.014 *** 0.015 ***
(3.829) (4.071)

EimprovementC 0.003 0.006
(0.763) (1.468)

Constant 0.097 ** 0.098 ** 0.073 0.129 *** 0.106 **
(2.016) (2.061) (1.562) (2.632) (2.237)

Industry effect Yes Yes Yes Yes Yes
Region effect Yes Yes Yes Yes Yes
Observations 650 650 650 650 650
R-squared 0.076 0.084 0.103 0.092 0.130
Adjusted R-squared 0.052 0.057 0.077 0.065 0.101
F-value 2.778 *** 2.910 *** 3.249 *** 3.328 *** 3.804 ***

Notes: The dependent variables were CAR (−5, −1), CAR (−5, 1) and CAR (−5, 2) in related regressions respectively.
White’s heteroscedasticity t-statistics are given in parentheses. *** p<0.01, ** p<0.05, * p<0.1 based on two-tailed tests.

Additionally, the researchers conducted robustness tests to verify whether our main results still
hold by using CARs within different event windows. In Panel B of Table 6, we used CAR (−5, −1), CAR
(−5, 1) and CAR (−5, 2) to replicate main analyses and find our main results mostly remain unchanged.
All control variables in the main regressions are included but not reported here to conserve space.
The full appendix displaying the results of the robustness check is available upon request.

6. Conclusions

As environmental quality becomes ever-more important for the public, the Chinese government
implements increasingly strict environmental protection regulations. However, there are few studies
to look at how environmental policy change influences firm value. This study examines the value
effects from the passage of the Environmental Protection Tax Law on heavy-polluting firms as well as
firm- and regional-level influential factors in the aspect of expected future regulatory costs. Consistent
with published literature, this study also finds an overall significantly negative market reaction to
heavy-polluting firms at the time of the tax law passed and provides evidence on the firm value change
resulted from the passage of policies and regulations expected to influence future regulatory costs [1,3].

Given the unique nature of Chinese institutions, this study further investigated whether external
regional legal institutions and internal environmental information disclosure explain the variation in the
market value change of heavy-polluting firms caused by the passage of the Environmental Protection
Tax Law. Consistent with our predictions depending on the market’s perception of the increase in future
regulatory costs, the market reaction was more negative for firms disclosing their heavy-polluting status
or disclosing environmental information without detailed improvement activities, but less negative for
firms located in regions with higher-quality legal institutions or disclosing detailed environmental
improvement information.

Considering the mandatory environmental information disclosure requirements in China,
the market may have viewed firms revealing their heavy-polluting status or disclosing environmental
information in reports as likely to experience a larger increase in regulatory costs to comply with the
Environmental Protection Tax Law [54]. However, reflecting the value of stronger legal institutions,
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more favorable reactions occurred for heavy-polluting firms located in regions with higher-quality
legal institutions, in which local firms have greater compliance with law and may be less influenced by
the enforcement of increasingly stringent environmental regulations. In addition, the environmental
improvement information, in particular symbolic disclosure using a narrative language helps to relieve
the market’s concern with increasing future regulatory costs. Consistent with the Environmental
Protection Tax Law (i.e., the first green tax law) in China focused on discouraging and reducing
environmental pollution [55], it appears that the market finds stronger regional legal institutions and
prior environmental improvement activities to be valuable through reducing the uncertainty of future
regulatory costs in the era of sustainable development.

This study has several implications. First, the findings that expected regulatory costs related
to the passage of the Environmental Protection Tax Law can affect the shareholder value in China
suggest that market investors should pay attention to social development trends and policy changes
so that they can adjust their investment to follow general trends. For instance, they could switch to
more environmentally-friendly industries and avoid the uncertainty stemming from the increasingly
stringent pollution control by the government. Second, the positive influence of the firm disclosing its
environmental protection by subjective description on the firm value suggest that market investors do
care about firms’ environmental protection value and strategies described by a narrative language.
Therefore, a firm should mitigate the market’s concern with the future regulatory costs resulted from the
increasingly stricter environmental regulations by disclosing detailed environmental information, in
particular narrative information about environmental law compliance and environmental improvement.

The implications of our research should be considered within the confines of the limitations. First,
this study only takes firms in heavy-polluting industries as the sample to investigate the role of external
regional legal quality and internal environmental information disclosure on the firm value around the
passage of Environmental Protection Tax Law. The reason is there are lack of environmental disclosure
data for most firms in non-heavy-polluting industries who are not required to report environmental
information compulsorily. In view of this, future research can collect environmental information
data for non-heavy-polluting firms to understand the influence of voluntary disclosure on firm value.
Second, this study does not apply carbon emissions data to group heavy and non-heavy polluting firms
due to the missing of verified carbon emissions data and the punishment coverage of environmental
protection tax. Further studies can use carbon emissions data at firm level to extend our understanding
of the influence of regulatory costs on firm value.

In closing, the findings are consistent with the notion that the perception of future regulatory costs
will influence the market reaction to environmental events or the enforcement of environmental policies.
Moreover, this research also shows the external regional legal institutions and internal environmental
informal disclosure could influence the market’s perception of the increase in future regulatory costs
around the passage of new laws.

Author Contributions: Conceptualization, W.-J.T.; methodology, W.-J.T.; resources, X.-G.Y. and W.L.;
writing—original draft preparation, W.-J.T.; writing—review and editing, W.L., M.J.C.C.; supervision, X.-G.Y.;
funding acquisition, W.-J.T. All authors have read and agreed to the published version of the manuscript.

Funding: This research was sponsored by Ministry of Education of Humanities and Social Science Project (grant
number: 19JYC630158) and K.C.Wong Magna Fund in Ningbo University.

Acknowledgments: The authors deeply thank anonymous reviewers for their insightful suggestions and
constructive comments, and editors for their patient work for the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Li, C.K.; Luo, J.; Soderstrom, N.S. Market response to expected regulatory costs related to haze. J. Account.
Public Pol. 2017, 36, 201–219. [CrossRef]

http://dx.doi.org/10.1016/j.jaccpubpol.2017.03.002


Int. J. Environ. Res. Public Health 2020, 17, 2070 19 of 21

2. Zheng, W.; Wang, X.; Tian, D.; Jiang, S.; Andersen, M.E.; He, G.; Crabbe, M.J.C.; Zheng, Y.; Zhong, Y.; Qu, W.
Water pollutant fingerprinting tracks recent industrial transfer from coastal to inland China. Sci. Rep. 2013, 3,
1031. [CrossRef] [PubMed]

3. Blacconiere, W.G.; Patten, D.M. Environmental disclosures, regulatory costs, and changes in firm value. J.
Acc. Econ. 1994, 18, 357–377. [CrossRef]

4. He, Y.; Wen, C.; He, J. The influence of China environmental protection tax law on firm performance- evidence
from stock markets. Appl. Econ. Lett. 2019. [CrossRef]

5. Luo, Y. Are joint venture partners more opportunistic in a more volatile environment? Strateg. Manag. J.
2007, 28, 39–60. [CrossRef]

6. Brooks, C.; Oikonomou, I. The effects of environmental, social and governance disclosures and performance
on firm value: A review of the literature in accounting and finance. Brit. Acc. Rev. 2018, 50, 1–15. [CrossRef]

7. Cormier, D.; Gordon, I.M.; Magnan, M. Corporate environmental disclosure: Contrasting management’s
perceptions with reality. J. Bus. Ethics 2004, 49, 143–165. [CrossRef]

8. Ma, Y.; Zhang, Q.; Yin, Q.; Wang, B. The influence of top managers on environmental information disclosure:
The moderating effect of company’s environmental Performance. Int. J. Environ. Res. Public Health 2019, 16,
1167. [CrossRef]

9. Dudley, B. BP Statistical Review of World Energy; BP Statistical Review: London, UK, 2018.
10. Wong, A.K. Beyond anthropocentric futurism: Visualizing air pollution and waste in post-olympic Beijing.

Concentric 2007, 43, 119–143.
11. Chen, Z.; Kahn, M.E.; Liu, Y.; Wang, Z. The consequences of spatially differentiated water pollution regulation

in China. J. Environ. Econ. Manag. 2018, 88, 468–485. [CrossRef]
12. Marquis, C.; Zhang, J.; Zhou, Y. Regulatory uncertainty and corporate responses to environmental protection

in China. Calif. Manag. Rev. 2011, 54, 39–63. [CrossRef]
13. Pigou, A.C. The Economics of Welfare, 4th ed.; McMillan & Co: London, UK, 1932.
14. Du, X.; Jian, W.; Zeng, Q.; Du, Y. Corporate environmental responsibility in polluting industries: Does

religion matter? J. Bus. Ethics 2014, 124, 485–507. [CrossRef]
15. Bowen, R.M.; Castanias, R.P.; Daley, L.A. Intra-industry effects of the accident at Three Mile Island. J. Financ.

Quant. Anal. 1983, 18, 87–111. [CrossRef]
16. Hill, J.; Schneeweis, T. The effect of Three Mile Island on electric utility stock prices: A note. J. Financ. 1983,

38, 1285–1292. [CrossRef]
17. Jensen, M.C.; Meckling, W.H. Theory of the firm: Managerial behavior, agency costs and ownership structure.

J. Financ. Econ. 1976, 3, 305–360. [CrossRef]
18. Li, D.; Cao, C.; Zhang, L.; Chen, X.; Ren, S.; Zhao, Y. Effects of corporate environmental responsibility on

financial performance: The moderating role of government regulation and organizational slack. J. Clean.
Prod. 2017, 166, 1323–1334. [CrossRef]

19. Van Rooij, B. Implementation of Chinese environmental law: Regular enforcement and political campaigns.
Dev. Chang. 2006, 37, 57–74. [CrossRef]

20. Meyer, M.W.; Lu, X. Managing indefinite boundaries: The strategy and structure of a Chinese business firm.
Manag. Organ. Rev. 2005, 1, 57–86. [CrossRef]

21. Yang, J.; Li, Y.; Liu, W.; Wen, L. Does FDI Presence Make Domestic Firms Greener in an Emerging Economy?
The Effect of Media Attention. Acad. Manag. Proc. 2019, 1, 16388. [CrossRef]

22. Chan, C.; Makino, M.S.; Isobe, T. Does subnational region matter? Foreign affiliate performance in the United
States and China. Strateg. Manag. J. 2010, 31, 1226–1243. [CrossRef]

23. Cull, R.; Xu, L.C. Institutions, ownership, and finance: The determinants of profit reinvestment among
chinese firms. J. Financ. Econ. 2005, 77, 117–146. [CrossRef]

24. Van Roolj, B.; Lo, C.W.-H. Fragile convergence: Understanding variation in the enforcement of China’s
industrial pollution law. Law Policy 2010, 32, 14–37. [CrossRef]

25. Tang, S.Y.; Carlos, W.H.L.; Gerald, E.F. Enforcement styles, organizational commitment, and enforcement
effectiveness: An empirical study of local environmental protection officials in urban China. Environ. Plan.
A. 2003, 35, 75–94. [CrossRef]

26. Hong, T.; Yu, N.; Mao, Z. Does environment centralization prevent local governments from racing to the
bottom? Evidence from China. J. Clean. Prod. 2019, 231, 649–659. [CrossRef]

http://dx.doi.org/10.1038/srep01031
http://www.ncbi.nlm.nih.gov/pubmed/23301152
http://dx.doi.org/10.1016/0165-4101(94)90026-4
http://dx.doi.org/10.1080/13504851.2019.1659488
http://dx.doi.org/10.1002/smj.564
http://dx.doi.org/10.1016/j.bar.2017.11.005
http://dx.doi.org/10.1023/B:BUSI.0000015844.86206.b9
http://dx.doi.org/10.3390/ijerph16071167
http://dx.doi.org/10.1016/j.jeem.2018.01.010
http://dx.doi.org/10.1525/cmr.2011.54.1.39
http://dx.doi.org/10.1007/s10551-013-1888-7
http://dx.doi.org/10.2307/2330806
http://dx.doi.org/10.1111/j.1540-6261.1983.tb02297.x
http://dx.doi.org/10.1016/0304-405X(76)90026-X
http://dx.doi.org/10.1016/j.jclepro.2017.08.129
http://dx.doi.org/10.1111/j.0012-155X.2006.00469.x
http://dx.doi.org/10.1111/j.1740-8784.2004.00004.x
http://dx.doi.org/10.5465/AMBPP.2019.238
http://dx.doi.org/10.1002/smj.854
http://dx.doi.org/10.1016/j.jfineco.2004.05.010
http://dx.doi.org/10.1111/j.1467-9930.2009.00309.x
http://dx.doi.org/10.1068/a359
http://dx.doi.org/10.1016/j.jclepro.2019.05.181


Int. J. Environ. Res. Public Health 2020, 17, 2070 20 of 21

27. Swanson, K.E.; Kuhn, R.G.; Xu, W. Environmental policy implementation in rural China: A case study of
Yuhang, Zhejiang. Environ. Manag. 2001, 27, 481–491. [CrossRef]

28. Van Rooij, B. Regulating Land and Pollution in China, Lawmaking, Compliance, and Enforcement: Theory and Cases;
Amsterdam University Press: Amsterdam, The Netherlands, 2006.

29. Alon, A.; Hageman, A.M. The impact of corruption on firm tax compliance in transition economies: Whom
do you trust? J. Bus. Ethics 2013, 116, 479–494. [CrossRef]

30. Chi, J.; Padgett, C. The performance and long-run characteristics of the Chinese IPO market. Pac. Econ. Rev.
2005, 10, 451–469. [CrossRef]

31. Wang, X.L.; Shi, K.; Fan, H.X. Psychological mechanisms of investors in Chinese stock markets. J. Econ.
Psychol. 2006, 27, 762–780. [CrossRef]

32. Fazzini, M. The value relevance of “assured” environmental disclosure. Sustain. Account. Manag. Policy J.
2016, 7, 225–245. [CrossRef]

33. Chen, Y.-C.; Hung, M.; Wang, Y. The effect of mandatory CSR disclosure on firm profitability and social
externalities: Evidence from China. J. Account. Econ. 2018, 65, 169–190. [CrossRef]

34. Qiu, Y.; Shaukat, A.; Tharyan, R. Environmental and social disclosures: Link with corporate financial
performance. Brit. Acc. Rev. 2016, 48, 102–116. [CrossRef]

35. Cho, C.H.; Patten, D.M. The role of environmental disclosures as tools of legitimacy: A research note. Account.
Organ. Soc. 2007, 7, 639–647. [CrossRef]

36. Yin, H.; Li, M.; Ma, Y.; Zhang, Q. The relationship between environmental information disclosure and
profitability: A comparison between different disclosure styles. Int. J. Environ. Res. Public Health 2019, 16,
1556. [CrossRef] [PubMed]

37. Kostova, T.; Zaheer, S. Organizational legitimacy under conditions of complexity: The case of the multinational
enterprise. Acad. Manag. Rev. 1999, 24, 64–81. [CrossRef]

38. He, G.; Lu, Y.; Mol, A.P.J.; Beckers, T. Changes and challenges: China’s environmental management in
transition. Environ. Dev. 2012, 3, 25–38. [CrossRef]

39. Suddaby, R.; Greenwood, R. Rhetorical strategies of legitimacy. Admin. Sci. Quart. 2005, 50, 35–67. [CrossRef]
40. Burke, K. A Grammar of Motives; University of California Press: Berkeley, CA, USA, 1969.
41. Li, R.; Liu, W.; Liu, Y.; Tsai, S.-B. IPO underpricing after the 2008 financial crisis: A study of the Chinese stock

markets. Sustainability 2018, 10, 2844. [CrossRef]
42. Liu, X.; Zhang, C. Corporate governance, social responsibility information disclosure, and enterprise value

in China. J. Clean. Prod. 2017, 142, 1075–1084. [CrossRef]
43. Zeng, S.X.; Xu, X.D.; Yin, H.T.; Tam, C.M. Factors that drive Chinese listed companies in voluntary disclosure

of environmental information. J. Bus. Ethics 2012, 109, 309–321. [CrossRef]
44. Fan, G.; Wang, X.; Zhu, H. NERI index of Marketization of China’s Provinces 2017 Report; Economic Science

Press: Beijing, China, 2017. (In Chinese)
45. Binder, J. The event study methodology since 1969. Rev. Quant. Financ. Acc. 1998, 11, 111–137. [CrossRef]
46. Du, Y.; Li, Z.; Du, J.; Li, N.; Yan, B. Public environmental appeal and innovation of heavy-polluting enterprises.

J. Clean. Prod. 2019, 222, 1009–1022. [CrossRef]
47. Gubbi, S.R.; Aulakh, P.S.; Ray, S.; Sarkar, M.B.; Chittoor, R. Do international acquisitions by emerging-economy

firms create shareholder value? The case of Indian firms. J. Int. Bus. Stud. 2010, 41, 397–418. [CrossRef]
48. Huang, J.; Shi, H.; Liu, W. Emotional intelligence and subjective well-being: Altruistic behavior as a mediator.

Soc. Behav. Pers. 2018, 46, 749–758. [CrossRef]
49. McWilliams, A.; Siegel, D. Event studies in management research: Theoretical and empirical issues. Acad.

Manag. J. 1997, 40, 626–657.
50. Kutner, M.; Nachtsheim, C.; Neter, J. Applied Linear Regression Models, 4th ed.; McGraw-Hill Irwin: New York,

NY, USA, 2004.
51. Hu, F.; Liu, W.; Tsai, S.-B.; Gao, J.; Bin, N.; Chen, Q. An Empirical Study on Visualizing the Intellectual

Structure and Hotspots of Big Data Research from a Sustainable Perspective. Sustainability 2018, 10, 667.
[CrossRef]

52. Tang, T.Y.H.; Firth, M. Earnings persistence and stock market reactions to the different information in
book-tax differences: Evidence from China. Int. J. Acc. 2012, 47, 369–397. [CrossRef]

53. Klassen, K.J. The impact of inside ownership concentration on the trade-off between financial and tax
reporting. Acc. Rev. 1997, 72, 455–474.

http://dx.doi.org/10.1007/s002670010164
http://dx.doi.org/10.1007/s10551-012-1457-5
http://dx.doi.org/10.1111/j.1468-0106.2005.00285.x
http://dx.doi.org/10.1016/j.joep.2006.06.007
http://dx.doi.org/10.1108/SAMPJ-10-2014-0060
http://dx.doi.org/10.1016/j.jacceco.2017.11.009
http://dx.doi.org/10.1016/j.bar.2014.10.007
http://dx.doi.org/10.1016/j.aos.2006.09.009
http://dx.doi.org/10.3390/ijerph16091556
http://www.ncbi.nlm.nih.gov/pubmed/31058876
http://dx.doi.org/10.5465/amr.1999.1580441
http://dx.doi.org/10.1016/j.envdev.2012.05.005
http://dx.doi.org/10.2189/asqu.2005.50.1.35
http://dx.doi.org/10.3390/su10082844
http://dx.doi.org/10.1016/j.jclepro.2016.09.102
http://dx.doi.org/10.1007/s10551-011-1129-x
http://dx.doi.org/10.1023/A:1008295500105
http://dx.doi.org/10.1016/j.jclepro.2019.03.035
http://dx.doi.org/10.1057/jibs.2009.47
http://dx.doi.org/10.2224/sbp.6762
http://dx.doi.org/10.3390/su10030667
http://dx.doi.org/10.1016/j.intacc.2012.07.004


Int. J. Environ. Res. Public Health 2020, 17, 2070 21 of 21

54. Liu, W.; Wei, Q.; Huang, S.-Q.; Tsai, S.-B. Doing Good Again? A Multilevel Institutional Perspective on
Corporate Environmental Responsibility and Philanthropic Strategy. Int. J. Environ. Res. Public Health 2017,
14, 1283. [CrossRef]

55. Xiao, B.; Niu, D.; Guo, X.; Xu, X. The Impacts of Environmental Tax in China: A Dynamic Recursive
Multi-Sector CGE Model. Energies 2015, 8, 7777–7804. [CrossRef]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.3390/ijerph14101283
http://dx.doi.org/10.3390/en8087777
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Environmental Protection in China 
	Hypotheses 
	The Market Reaction to Firms in Heavy-Polluting Industries 
	The Effect of Regional Legal Quality 
	The Effect of The Heavy-Polluting Status Disclosure 
	The Effect of Environmental Information Disclosure 

	Data and Methodology 
	Data Source 
	Sample Selection 
	Estimation Period and Market Reaction 
	Model 
	Variables Measurement 
	Dependent Variables 
	Independent Variables 
	Control Variables 


	Results and Discussions 
	Sample Statistics and Correlation 
	The Overall Market Reaction 
	Cross-Sectional Results 
	Robustness Check 

	Conclusions 
	References

