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Abstract

This paper fills the gap in the study of the impact of Chinese companies’ environmen-
tal performance (EP) on greenwashing based on the listed companies in China from 2010
to 2018. The relationship between EP and greenwashing is analyzed based on legitimacy
theory and signal theory. From the empirical analysis, it is found that there exists a nega-
tive correlation between EP and greenwashing which supports the signal theory. Based on
resource-based theory analysis, the impacts of environmental subsidies and political con-
nections on the relationship between environmental performance and greenwashing are
also analyzed. EP of enterprises receiving environmental protection subsidy has a greater
inhibition effect on greenwashing. The negative effect of EP on greenwashing of state-
owned enterprises is bigger than that of non-state-owned enterprises. This study can pro-
vide reference for government departments in deepening the reform of government envi-
ronmental subsidies and environmental governance of state-owned enterprises.

Keywords Greenwashing - Environmental performance - Environmental regulation -
Nature of property rights

1 Introduction
Organizations faced with new institutional demands often respond symbolically but do

not actually implement them. For example, listed companies disclose the planned capital
expenditure for environmental protection in their financial reports, but the actual amount
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of subsequent expenditure is often less than this value (Patten, 2005). Companies have
internal environmental management committees or formal governance guidelines, but they
do not really work. Enterprises actively participate in the voluntary environmental protec-
tion projects of third-party organizations and disclose such information to the public, but
in fact, the final environmental performance of enterprises is not significantly improved
(Tatridis & Kesidou, 2018). Even after the occurrence of environmental crisis, enterprises
selectively emphasize or partially disclose their environment-friendly behaviors to divert
the attention of critics (Marquis & Toffel, 2012).

The above-mentioned behaviors are defined as decoupling; the behavioral deviation is
caused by the excessive development of symbolic environmental behaviors and the neglect
of matching substantive environmental behaviors. In the environmental protection actions
of enterprises, the relationship between symbolic environmental behavior and substan-
tive environmental behavior is superficial and connotation. For example, although the
ISO14001 certification of enterprises is often considered to be more symbolic than sub-
stantive results, some enterprises in the sensitive period of public opinion will postpone the
publication of the newly obtained ISO14001 certification (Carlos & Lewis, 2018). How-
ever, participation in ISO14001 certification is not environmental behavior decoupling.
It will be considered as environmental behavior decoupling only when the organization
participating in certification does not fully implement the relevant standards. Some schol-
ars have made relevant definitions for this scenario. For example, Kim and Lyon (2015)
used the difference between the amount of emission reduction previously promised by the
enterprise and the actual amount of subsequent emission reduction to determine whether
the enterprise has implemented the emission reduction plan and whether the enterprise
is decoupled in a multi-year follow-up survey (Kim & Lyon, 2015). The phenomenon of
environmental responsibility greenwashing belongs to the field of environmental infor-
mation disclosure research. Environmental performance is an important reason for green-
washing (Guo et al., 2017), in this study selected Chinese companies are used as research
samples to study the impact of environmental performance on greenwashing. At the same
time, government factors play a pivotal role in the behavior of environmental responsibility
information disclosure of Chinese companies. Therefore, this paper also studies the role of
government factors in environmental performance and greenwashing.

From the perspective of resource-based theory, legitimacy theory and signal theory, the
current literature examines the impact of greenwashing on financial performance driven
by external pressure and profit (Berrone et al., 2017; de Freitas Netto et al., 2020). These
theories have contributed to the understanding of environmental performance and sustain-
ability reporting (Bose et al., 2021; Cormier et al., 2005). Legitimacy theory describes the
key idea that changes the organizational and management practice. This does not necessar-
ily occur through rational internal decision-making processes, but may also be the result of
external influences (DiMaggio & Powell, 1983; Meyer & Rowan, 1977). Mandatory influ-
ence from institutions such as regulators, parent companies or other powerful actors mani-
fests itself in the legal obligation of an organization to comply with certain prescribed rules
and regulations (Bose et al., 2018; Scott, 2013).

Access to resources and pressure from powerful stakeholders are the key driving forces
for CSR (Social Responsibility Report) disclosure (Belal & Owen, 2007; Bose et al., 2018;
Hou et al., 2016). Decision makers in this regard behave rationally and make positive
choices by calculating a trade-off between the expected benefits and the possible legal pen-
alties for non-compliance (Ingram & Clay, 2000).

Based on the literature, the research takes Chinese companies as the research sam-
ples and there are many researches reported on greenwashing and corporate financial
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performance (Gou, 2013), company market value (Du, 2015), and there are few research
studies on the impact of environmental performance on greenwashing behavior. As men-
tioned above, greenwashing belongs to the scope of environmental information disclosure.
Environmental performance and environmental information disclosure are mutually causal
(Delmas et al., 2007; Du, 2015; Huang & Chen, 2014; Kim & Lyon, 2015; Peng et al.,
2008; Shi & Xu, 2018). There are three main impacts of environmental performance on
environmental information disclosure: positive, negative and nonlinear. In this work, the
relationship between EP and greenwashing through panel data from the driving factors of
environmental regulation and government subsidies will be analyzed and discussed. There-
fore, driven by factors such as political connection and access to government subsidies for
scarce resources, how does EP affect greenwashing will be studied?

In particular, we investigate these practices in China as they occurred into regulatory
guidance on listed companies’ engagement in environmental activities, using China as a
context. In 2010, the regulator of Ministry of Environmental Protection in China intro-
duced a set of initiatives, known as the “Environmental Information Disclosure Guidelines
for Listed Companies”, guiding all listed companies toward adopting and practicing this
approach in their business operations. In the study the impact of the influence of environ-
mental regulatory (government subsidies) and political connection coupled with the nature
of enterprise property right on the level of environment information disclosure through
developing a greenwashing index is analyzed. This is done by using 244 listed firm-year
observations from 2010 to 2018. The ordinary least squares (OLS) regression method was
employed to estimate the research model proposed in this work. To ensure the results were
not influenced by endogeneity, methods proposed by Hausman were employed (Hausman,
1978). The main contributions of this study are as follows: (1) Based on the institutional
background of China’s environmental pollution control system, we study the influence of
EP on greenwashing, and expand the research on Chinese enterprises’ greenwashing. (2)
The impact of environmental performance under environmental regulatory factors (govern-
ment subsidy resources) on greenwashing is discussed. (3) This paper studies the influ-
ence of political affiliation on the relationship between environmental performance and
greenwashing.

The next section introduces the institutional background of environmental information
disclosure in China. Section 3 develops the theoretical analysis and hypotheses. Section 4
will outline the methodology of this work followed by results and supplementary analysis
of Sect. 5, and finally, the findings of the study is concluded in Sect. 6 along with future
research directions.

2 Environmental information disclosure in China

China issued a series of environmental disclosures for listed companies. In 2006, Shenzhen
Stock Exchange issued social Responsibility Guidelines for Listed Companies. The fifth
chapter in this document focuses on environmental protection and sustainable development,
including staff training referring to environment protection, use of environmentally friendly
materials and process improvement of environmentally friendly production process. This
document also focused on industrial waste, energy saving, and cyclic utilization. Compared
with the previous regulations, the “Measures on Environmental Information Disclosure”
released by the State Environmental Protection Administration of China in 2007 added
new contents that includes the Environmental protection policy, Environmental strategy
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and planning. In 2008, the Shanghai Stock Exchange published more detailed “Guidelines
on Environmental Information Disclosure of Listed Companies”, which set requirements
for companies in heavy thermal power generation, steel, cement, electrolytic aluminum,
mineral development and other industries with a large impact on the environment. This
document emphasizes pollution monitoring and control, the operation of environmental
protection facilities and the type, quantity, concentration of pollutants discharged by the
company must be published in time. The above documents mainly encourage the disclo-
sure of environmental information and are not mandatory.

In 2010, the Ministry of Environmental Protection of China further published the
“Guidelines on Environmental Information Disclosure of Listed Companies”, which was
mandatory and more detailed in terms of the content of environmental information disclo-
sure. Listed companies “should” publish environmental reports on the website of the Min-
istry of Environmental Protection, China Environment News and company websites. The
new content of Environmental information disclosure mainly includes the implementation
of the Environmental impact assessment of construction projects in accordance with the
law and the “three Simultaneous” acceptance system (Environmental auditing), the organi-
zational structure of the company’s internal Environmental management and the related
responsibilities of its personnel (Establishment of the environmental protection depart-
ment); Environmental protection honors; Environmental mark certification and Environ-
mental management system certification (Environmental Certification); Other Environ-
mental information includes Environmental organizations’ participation in promoting
Environmental protection, Ecological Restoration, Environmental charity, and other Envi-
ronmental public welfare projects. Other environmental information disclosure indicators
including Green supplier selection, Green Business development, Green office, Green mar-
keting, Environmental cost accounting clean energy use are also included which can be
found in this paper (Gou, 2013). The sources of all environmental information indicators
are shown in Table 1.

3 Theoretical analysis and hypothesis

This section mainly covers the theoretical analysis and the hypothesis of the proposed
work. Firstly, since 2008, when “Southern weekly” published the greenwashing list of Chi-
nese enterprises for the first time, the greenwashing phenomenon has attracted attention
from all sides. The degree of greenwashing of enterprises is influenced by EP, poor EP
often leads companies to greenwash. The relationship between EP and greenwashing is
discussed; secondly, the degree of greenwashing is also influenced by external factors such
as government factors over time. It is worth exploring how the environmental factors affect
the relationship between EP and greenwashing.

3.1 Institutional influences

Institutional theory is widely used to study environmental issues and practices of firms
(Bansal & Clelland, 2004; Bansal & Kistruck, 2006; Delmas & Burbano, 2011; Lounsbury,
2001; Walls & Hoffman, 2013). As an open system, the boundaries between the enterprise
and the surrounding environment are blurred and permeate each other. The development of
the enterprise is not only subjected to the pressure related to technology and resources, but
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also the pressure related to the surrounding institutions, beliefs and customs (Bromley &
Powell, 2012; Testa et al., 2018).

Firms do not always passively conform to institutional influences and in the pioneer-
ing work by Oliver (1991) a type of strategic response of firms is developed to study the
institutional influences (Oliver, 1991). Complete conformity or compromise by firms is
observed to the extent that the firm’s goals, interests and resource base are congruent with
the institutional actors’ influences (Garcia-Sanchez et al., 2020; Khan & Mir, 2019; Oli-
ver, 1991; Scott, 2013). By complying with institutional influences, firms expect greater
economic returns (e.g., greater access to scarce resources) and social legitimacy (Julian
& Ofori Dankwa, 2008; Khan et al., 2020). Firms can also avoid institutional pressure by
concealing inconsistencies, responding symbolically (decoupling) or buffering pressure
by reducing the extent to which firms are subject to external scrutiny (Goodrick & Salan-
cik, 1996; Khan et al., 2020). When compliance with institutional requirements conflicts
with firms’ efficiency requirements and when institutional actors have conflicting expec-
tations, symbolic responses and firms’ buffering behavior can be observed (Khan et al.,
2020; Meyer & Rowan, 1977). Legitimacy is a core concept of institutional theory, which
refers to whether an organization’s behavior conforms to certain social systems and cogni-
tive norms (Meyer & Rowan, 1977; Ruef & Scott, 1998; Suchman, 1995). In order to be
recognized, enterprises should not only comply with legal requirements or market demand,
but also comply with mainstream norms and values of society (Alrazi et al., 2015). If
stakeholders do not recognize the activities of the enterprise, then the enterprise will face
legitimacy pressure. Previous studies reported that, an important motivation for enter-
prises to adopt green behaviors is to be recognized by various stakeholders (Berrone et al.,
2017). Delgado-Ceballos et al. (2012) found that stakeholders can influence environmen-
tal behavior of enterprises through various channels, including environmental regulations,
environmental reports of NGOs, social media monitoring, and resistance of customers and
suppliers to non-environmental products (Delgado-Ceballos et al., 2012). Generally, green
behavior has become an important way for enterprises to cope with external pressure (Ber-
rone et al., 2013). The greater the pressure of legitimacy that companies obtain from stake-
holders, the more likely they are to adopt green strategies (Murillo Luna et al., 2008).

3.2 Hypothesis of corporate environmental performance and greenwashing

This section focuses on the theories related to the study of corporate environmental
responsibility, which mainly include two groups: legitimacy theory and signaling theory.
According to the legitimacy theory, enterprises choose to disclose corporate environmental
information in order to obtain legitimacy, and environmental information disclosure is a
function of social and political pressure faced by enterprises. For enterprises with poor
environmental performance, their legitimacy is more threatened by society than those with
good performance, so they need to disclose more environmental information to relieve
pressure from stakeholders (Yang et al., 2020). When taking Australian enterprises as
research objects, Clarkson et al. (2014) found that polluting enterprises do face greater
social pressure and disclose more symbolic environmental information. Main reasons are
as follows: good corporate environmental performance does not bring environment “pre-
mium” to enterprise, namely, the stakeholders will not pay more to buy the product or the
price of the stock due to the good enterprise environmental performance; enterprises with
poor environmental performance will not suffer additional social pressure or legal punish-
ment when they obtain legitimacy through greenwashing. Enterprises with poor EP will
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be encouraged to continue to whitewash their environmental information disclosure if the
public’s environmental awareness is weak and their false information disclosure cannot be
exposed or punished. From the perspective of legitimacy theory, the worse the environ-
mental performance, the more inclined enterprises are to greenwash.

However, according to the signal theory, only enterprises with good environmental
performance will try to disclose more environmental information in order to distinguish
themselves from enterprises with poor EP and reduce greenwashing by delivering “good
news”. One research found that investors regarded the environmental information disclo-
sure of enterprises as a proof to judge the environmental management ability of enterprises
(Amiraslani et al., 2013). The better the EP of enterprises, the stronger the competitive-
ness, thus there is a significant positive correlation between EP and environmental infor-
mation disclosure. According to signal theory, good EP will bring corresponding “environ-
mental premium” to enterprises, so as to encourage enterprises with good EP to disclose
more substantial environmental information; enterprises with poor EP will attract public
attention by greenwashing environmental information disclosure, which will cause enter-
prises to face additional litigation and punishment, thus inhibiting their continued “green”
environmental information behavior. Therefore, the difference in social background is an
important reason for the inconsistency of empirical results. There is a positive correlation
when taking American companies as samples and a negative correlation between Austral-
ian companies when taking Australian companies as samples (Clarkson et al., 2008, 2014).
In China, with the development of public responsibility awareness, corporate environmen-
tal responsibility has become the focus of attention of the government and the public. Cad-
mium pollution in the Longjiang River in Guangxi in 2012 (http://www.gov.cn/jrzg/2013-
07/17/content_2450010.htm) was a water pollution incident that was concerned about and
promoted throughout the entire process by the public. ConocoPhillips was sued by hun-
dreds of farmers for the oil spill in Bohai Bay in 2011 (http://news.sohu.com/20141210/
n406831271.shtml), and was punished by the government with 1.683 billion yuan in oil
spill compensation, which also reflects the strong sanctions imposed by the government on
the harsh environmental behavior of the company.

Under the background of the current strict ecological system constraints in China, only
companies that actively carry out environmental management have the ability and will-
ingness to disclose more environmental information. If companies with poor EP want to
“camouflage” green environmental information, they not only will be severely punished
by the government, their acquisition of legitimacy will also face a crisis of public trust. In
other words, companies with good EP are more willing to disclose their true efforts in ful-
filling their environmental responsibilities (Delmas & Montes Sancho, 2010; Khan et al.,
2020; Lyon & Montgomery, 2015). The first hypothesis proposed in this study is:

H1 Companies with better environmental performance tend to reduce greenwashing.

3.3 The impact of government subsidy on the relationship between EP
and greenwashing

In order to encourage enterprises’ environmental protection behaviors, the government will
implement preferential policies or financial subsidies to enterprises meeting the require-
ments and encourage enterprises to take the initiative in environmental protection, mostly
in the form of environmental protection subsidies and emission permits (Jefferson et al.,
2013; Zhao et al., 2009).
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The government subsidies have two kinds of effects, one is an incentive effect, and
the other is crowding out effect. Researchers who hold the view of incentive effect
believe that government subsidies can stimulate enterprise innovation by alleviating
financing constraints of enterprises, sharing the risk of innovation failure, and bridg-
ing the gap between private and social rates of return (Clausen, 2009). The spillover
effect of subsidies will make future green R&D activities face lower fixed costs and
have a positive impact on the profitability of non-subsidized projects (Alecke et al.,
2012; Boeing et al., 2016). The incentive effect of government subsidies can encourage
enterprises to upgrade green production processes and strengthen green environmental
management, so as to improve their environmental performance and actively disclose
real environmental information.

Researchers who hold the view of crowding-out effect believe that due to informa-
tion asymmetry, the government finds often difficult to identify which projects are wor-
thy of government subsidies, so it is possible to invest funds in inefficient projects, and
there is adverse selection in advance. In the absence of effective regulation, enterprises
may invest the subsidy funds for non-R&D purposes, resulting in post-mortem ethical
risk (Antonelli & Crespi, 2013). At the same time, the government officials who allo-
cate subsidies are inclined to invest the subsidy funds in projects with high-expected
success rate, high return rate and fast income due to the consideration of political per-
formance. However, these projects often do not face financing constraints, and govern-
ment subsidies squeeze out enterprises’ own green R&D expenditure (Catozzella &
Vivarelli, 2016).

Environmental subsidies are government funds to help enterprises improve their
environmental protection policies, involving ecological conservation, or the protection,
defense or shelter of natural resources (Ren et al., 2019). Governments use environ-
mental sustainability schemes to encourage companies to substantially improve their
environmental sustainability. In order to ensure the effectiveness of environmental pro-
tection subsidy policy, the government has formulated a series of policies to ensure the
effective operation of environmental protection subsidy policy. For example, during
the 12th Five-Year Plan period of China (2011-2015), an environmental system was
established focusing on waste treatment, energy conservation and emission reduction,
elimination of outdated production capacity and technological upgrading (Lin et al.,
2015; Ren et al., 2019). This policy has continued to work effectively. In October 2020,
The State Council issued the Development Plan for the New Energy Vehicle Industry
(2021-2035), encouraging the research and development of high-quality patents in the
field of new energy vehicles. China strives to achieve international leading level in
key technologies of new energy vehicles and build quality brands by 2035 (Li, 2020).
In this context, in order to encourage new energy vehicle enterprises to break through
technical difficulties, China adopts government subsidies and other policy tools to sup-
port enterprise innovation and development. Among them, the government subsidy as
the government free expenditure, has a strong fund specificity.

In view of the implementation background of the above environmental subsidy poli-
cies in China, this paper argues that environmental subsidy can effectively motivate
enterprises to improve environmental performance and reduce greenwashing behavior.
Therefore, the following hypothesis is proposed:

H2 For companies enjoying environmental protection subsidies, their environmental per-
formance has a stronger negative impact on greenwashing behavior.
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3.4 The impact of the nature of enterprise property rights on the relationship
between EP and greenwashing

Economic system in China is unique where the public economy is the main source and the
non-public economy is in a secondary position. According to different environmental govern-
ance motivations, there will be a big difference in environmental performance of enterprises
with different property rights properties.

The state-owned enterprises are inextricably linked with the government, its executives
assigned by government agencies both have government service background and has strong
political association (Greenstone et al., 2012). However, on-state owned enterprises do not
have these natural political advantages, in the face of various environmental pressure, non-
state-owned enterprises when it governs the environment considering the pressures of the state
environmental protection laws and regulations and enterprise strategic investment vision are
often based on economic considerations and pay attention to the cost effectiveness of environ-
mental governance (Harjoto et al., 2015).

In essence, political connection is a special relationship between government and enter-
prise, through which enterprises can obtain relevant resources such as government subsidies
and support. Senior executives (For example chairman, general managers) at state-owned
enterprises (SOES) are appointed by the State-owned Assets Supervision and Administra-
tion Commission (SASAC). Based on the special situation of China’s state-owned enterprises,
under the dual pressure of meeting environmental demands and economic development, state-
owned enterprises have an incentive to reduce greenwashing to cope with external pressure
(Bose et al., 2021).

As China proposes to build an ecological civilization, the country is attaching more and
more importance to the environmental performance of SOES social responsibility. In particu-
lar, Chinese governments at all levels include environmental performance in the evaluation
mechanism for official promotion. As managers appointed by the government to state-owned
enterprises, they will also pay more attention to environmental performance for their own
political career. According to the resource dependence theory, the operation of an enterprise
needs to obtain resources from the social system. This is an important goal for the survival
and long-term development of an enterprise to obey social norms, be interdependent with the
surrounding environment, and relieve the constraints of external key resources (Hillman et al.,
2009). Existing literature shows that the establishment of political connection can help enter-
prises strengthen effective communication with government departments, comprehensively
and timely understand environmental policy guidance. In addition, because of their special
social influence, politically connected executives can help enterprises acquire more high-qual-
ity social resources. At the same time, based on the high political sensitivity of senior execu-
tives, SOES will actively show their due sense of social responsibility and moral model, and
actively perform green innovation behaviors to promote their green development and improve
their environmental performance.

H3 Compared with private enterprises, state-owned enterprises with better EP tend to
reduce greenwashing.
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4 Methodology

This part mainly includes three sections: sample selection and data source, variable selec-
tion and definition, description and model setting.

4.1 Data sources and sample selection

Chinese listed A-share companies that issued independent reports from 2010 to 2018 were
selected from the China Stock Market & Accounting Research Database (CSMAR) and
matched with “the list of government environmental protection subsidies” issued by the
Ministry of Environmental Protection of China every year. Statal5.0 was used to finally
sort out the unbalanced panel data consisting of 1278 samples. The greenwashing data
is obtained by manual sorting and other data are obtained from CSMAR database (see
Table 2).

4.2 Definition of variables

(1) Dependent variable

The measurement method of greenwashing has not been unified yet. The authors define
it as the ratio between the score of symbolic behavior and the score of substantive behav-
ior plus 1 which is named “Greenlndex” by authors [see Eq. (1)]. In the denominator, the
score of substantive behavior plus 1 is due to the fact that the score of substantive behavior
is all 0. The meaning of greenwashing index is the “false-green” degree of each unit of sub-
stantial environmental behavior.

Greenlndex = symbolic, /(substantial, + 1) €))

Here, symbolic, represents the total score of 22 symbolic indicators, while substantial,
represents the total score of 22 substantive indicators.

Symbolic behavior and substantive behavior are two sub-indicators of greenwashing.
The authors adopts the principle of collecting greenwashing data (Lyon & Montgomery,
2015; Walker & Wan, 2012). There are a total of 22 indicators to measure greenwashing
[see Appendices 1, 2, Egs. (2) and (3)].

22
substantial, = Z Xy ()

i=1

X;; represents the score of enterprise k on the i index. When the enterprise has substantial
action on the i indicator, the value is 1, otherwise it is O.

2
symbolic, = Z Xy (3)

i=1

x;; represents the score of enterprise k on the i index. When the enterprise has symbolic
behavior on the i indicator, the value is 1, otherwise 0.

In order to ensure the accuracy of the selected data, each member of the research
team collates the same batch of sample data in advance to compare the score differ-
ences between symbolic indicators and substantive indicators, and then discusses the
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Table 2 Data selected
Name of the industry Number of ~ Number of
enterprises  samples
Insurance Industry 1 5
Catering Industry 1
Stock Farming 3 18
Transportation Industry 1 5
Electric and Heat Power production and supply 8 32
Electrical Machinery and Equipment 7 35
Real Estate Industry 5 21
Textile Industry 4 20
Non-metallic Mineral Products Manufacturers 11 64
Waste Resources Processing 1 4
Air Transport Industry 1 2
Mining and Processing of Ferrous Metal Ores 2 8
Ferrous Metal Smelting and Calendering Industry 13 70
Internet and Related Services 5 8
Chemical Fiber Manufacturing 3 21
Chemical Raw Materials and Chemical Products 24 145
Computers, Communications and Other Electronic Equipment 10 39
Metal Products Industry 3 15
Wine, Beverage and Refined Tea Manufacturing Industry 6 34
Mining Auxiliary Activity 1 9
Forestry 3 18
Retail Industry 6 37
Mining and Washing of Coal Industry 8 56
Farm and Sideline Food Processing Industry 3 15
Farming 1 5
Wholesale Business 3 13
Leather, Fur, Feather and their Products and Footwear Industry 1 8
Other Financial Industries 1 8
Automobile Manufacturing Industry 7 30
Software and Information Technology Services 1 6
Commercial Service Industry 1 4
Ecological Protection and Environmental Management 2 9
Oil and Gas Extraction 2 6
Petroleum, Coking and Nuclear Fuel Processing Industries 2 17
Food Manufacturing Industry 1 2
Water Production and Supply 1 6
Water Transport Industry 3 17
Railway, Shipping, Aerospace and Other Transport Equipment Manufacturing 5 16
General Equipment Manufacturing 8 50
Civil Engineering Construction Industry 6 23
Manufacturing of Articles For Culture, Education and Sports Activities 1 2
Rubber Manufacturing 3 13
News and Publishing 1 5
Medicine Manufacturing 10 42
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Table 2 (continued)

Name of the industry Number of ~ Number of
enterprises  samples

Printing, Reproduction of Recording Media 1 5
Mail Business

Mining and Processing of Non-Ferrous Metal Ores 7 53
Smelting and Pressing of Non-Ferrous Metals 21 144
Fishery Industry 1 3
Paper Making and Paper Products Industry 9 56
Special Technical Services 1 3
Special Equipment Manufacturing 9 35
Capital Market Services 1 1
Integrated Service Industry 3 13
Total number 244 1278

judgment indicators with large differences until the scores of each member of the team
are the same. The authors spent significant time sorting out the data from the independ-
ent annual reports, social responsibility reports, environmental responsibility reports
and official websites of all Listed A-share companies in China, and finally obtained the
greenwashing data of 980 companies from 2010 to 2018. Where 244 companies were
finally selected for the analysis through data matching. In the following two paragraphs,
the meanings of symbolic indicators and substantive indicators are briefly introduced
with examples. Readers may refer to this article (Walker & Wan, 2012) for specific
definitions.

A substantive environmental practice is used to describe the actual actions or meas-
ures taken by an enterprise to improve the environment. It usually involves environmen-
tal details and contains quantitative data that require more words to convey the sub-
stance of its actions to improve the environment. For example (Excerpts from 2011 CSR
of Huolinhe Opencut Coal Industry Corporation Limited of Inner China): “By 2011,
company A had invested 46,358,800 RMB in mine ecological management, carried out
ecological environmental management of 14,011.15 MU (unit of measurement of land
area in China) of land, and the reclamation rate could reach more than 95%. In 2011,
the reclamation rate of the land dump that can be reclaimed has achieved the target of
100% reclamation rate. The area of the land dump that can be reclaimed has been deter-
mined to be 402.7 MU, and the investment has reached 1.6333 million RMB, meeting
the requirements of relevant regulations”.

Symbolic environmental practice describes the measures that enterprises attach
importance to environmental protection or will take to protect the environment. The fol-
lowing is extracted from a corporate social responsibility report (Excerpts from 2017
CSR of Jiangsu Lianfa Textile Co., Ltd of China): “Through the selection of environ-
ment-friendly dyes, resource recycling, energy conservation and emission reduction
and a series of measures, it has truly realized clean production.” The content shows the
measures taken by the enterprise to protect the environment, but it does not explain the
specific environmental protection effect after taking these measures, does not specify
the specific name of the technology adopted and how much reduction of various types
of waste discharge, it is just a kind of verbal description, confusing the public.
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(2) Independent variable

In this paper, environmental capital expenditures per unit of business income measures
the environmental performance of an enterprise. Sewage charge is a kind of tax levied by
the national government based on various factors, such as the characteristics of the industry
and the types of pollutant discharged by enterprises, which is suitable for the research of
enterprises in different industries. The more environmental protection funds are spent, the
more capable enterprises are to improve production and technology, reduce resource con-
sumption, effectively control pollutant discharge, and the better their environmental per-
formance will be. Therefore, this paper takes the ratio of environmental protection funds
to operating income as a proxy variable for the environmental performance of enterprises,
and determines the corresponding amount by manually sorting out and inquiring the finan-
cial statements of enterprises.

(3) Control variables

Based on the articles (Seifert et al., 2004; Walker & Wan, 2012), enterprise’s scale,
redundant resources, enterprise solvency, operation ability, annual dummy variable
and pollution industry dummy variable are selected. The specific variables are shown in
Table 3.

4.3 Model setting

Equation (4) is used to verify hypothesis H1, H2, and H3. The model is set as follows:
Greenlndex;, = ¢, + ¢, EP;, + Z CONTROL,;, +¢;, “4)

Greenlndex represent the greenwashing index, EP represents the enterprise environmen-
tal performance, and corresponding coefficient is a;. Control variables included are year
and the industry, « is the intercept term, and ¢ is the disturbance term. To overcome the
possible cross-section correlation, time series correlation and heteroscedasticity problems
of panel data, D-K (Driscoll-Kraay) standard error method was used for estimation.

5 Results

This section includes descriptive statistics and multicollinearity, hypotheses testing, and
model robustness analysis. The first part mainly analyzes the main performance charac-
teristics of the data and eliminates the model setting errors caused by excessive multicol-
linearity to explain the rationality of the selected variables. The second part discusses the
test of hypothesis H1 to hypothesis H3. In the last part, the robustness of the constructed
model is verified by replacing explained variables, using two-stage least square method
(2SLS) and adding macroeconomic variables to ensure the correctness and reliability of
the conclusion.

5.1 Descriptive analysis and multicollinearity analysis
Descriptive statistics are conducted to explore the distribution trend of data and find out

extreme outliers, so as to avoid the impact of extreme outliers on the econometric model.
Multicollinearity problems can lead to bias in the conclusions being studied.
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5.1.1 Descriptive statistics

In 2006, the State Council of China issued a document titled “The Decision of the State
Council on Implementing the Scientific Outlook on Development and Strengthening Envi-
ronmental Protection” (http://www.gov.cn/zwgk/2005-12/13/content_125736.htm). Based
on which the Shanghai Stock Exchange issued “The Guidance on Strengthening environ-
mental Protection Supervision and Administration of Listed Companies” (http://www.gov.
cn/zwgk/2008-02/25/content_900324.htm) in 2008. All listed companies are required to
write independent annual report, social responsibility report, etc. in accordance with this
guidance. As can be seen from in Table 4, the minimum value of Greenlndex is 0.500, the
maximum value is 6, and the mean value is 1.566, indicating that most of the samples have
a symbolic total score greater than the substantive one, and there is a large difference in the
environmental behavior of enterprises. It indicates that enterprises compile social responsi-
bility reports or sustainable development reports according to official guidance documents,
but exaggerate some of their unimplemented environmental protection behaviors, showing
obvious “greenwashing” behavior. The minimum value and maximum value of EP are 0
and 11.767%, and the average value is 0.223%. The mean value of Ind is 0.689, indicating
that the sample of polluting industries is dominant.

5.1.2 Multicollinearity analysis

It can be seen from Table 5 that, except for the logarithmic correlation coefficient of total
assets and earnings reserve (0.840), which exceeds 0.5, all other correlation coefficients
are less than 0.3. All variance inflation factors in Table 6 are less than 10, indicating that
there is no serious multicollinearity among variables, which meets the requirements of the
econometric model for independent variables.

5.2 Model hypothesis testing
Column (1)—(5) in Table 7 successively put the control variables and explanatory variables

in order to test the robustness of the constructed model as shown in Sect. 4. EP is nega-
tively related to GreenIndex, and the hypothesis H1 is verified.

Table 4 Descriptive statistics

Variable name Sample size Mean Standard devia- Minimum Maximum
tion
EP 1276 0.223 0.573 0.000 11.767
GreenIndex 1278 1.566 0.570 0.500 6.000
InTA 1277 22.982 1.308 19.756 27.293
CR 1276 1.706 2.623 0.181 68.966
ALR 1277 0.508 0.191 0.016 1.007
Operating 1276 0.692 0.471 0.001 4.402
InSR 1273 19.251 1.392 15.221 23.435
Ind 1278 0.689 0.463 0 1
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Table 5 Correlation analysis

Correlation coefficient ~ EP Greenlndex  InTA CR ALR Operating  InSR
EP 1.000
GreenlIndex —0.065 1.000
InTA -0.189  —0.100 1.000
CR 0.050 0.0906 —0.264 1.000
ALR -0.032 -0.109 0.483 —0.449  1.000
Operating -0.155 —0.006 0.141 —-0.108  0.097 1.000
InSR -0.165 —0.065 0.840 —0.175 0.248  0.200 1.000
Table 6 Variance inflation factor Variable VIE
coefficient
EP 1.06
InTA 4.76
CR 1.26
ALR 1.71
Operating 1.08
InSR 3.92
Mean VIF 2.30
Table 7 Full sample regression results
Variables (1) 2) 3) ) 5)
Greenlndex GreenlIndex Greenlndex Greenlndex Greenlndex
EP —0.0803%** —0.0799%* —0.0752* —0.0760%* —0.0743%%*
(0.0317) (0.0323) (0.0333) (0.0293) (0.0302)
InTA —0.0461%** —0.0374%** —0.0245%** —0.0241%* —0.0269
(0.00592) (0.00471) (0.00650) (0.00889) (0.0310)
CR 0.0158:#:* 0.0109%* 0.0108%:* 0.0113%:*
(0.00406) (0.00330) (0.00405) (0.00398)
ALR —0.202%* —0.202%%* —0.188%*%*
(0.0652) (0.0654) (0.0677)
OperatingCapacity 1 —0.00884 —0.00745
(0.0687) (0.0635)
InSR 0.00376
(0.0244)
Observations 1276 1276 1276 1276 1272
R-squared 0.023 0.028 0.031 0.031 0.029
F 599.91 1442.97 1189.76 1115.67 1266.48

Standard errors in parentheses *p <0.1, **p <0.05, ***p <0.01, year and Ind not reported, the authors did
not report the coefficients of these dummy variables
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5.3 Hypothesis testing of market incentive environmental regulation and property
right

This part mainly introduces the empirical results of Market Incentive Environmental Regu-
lation (MIER) and property right of enterprises. This section analyze the reasons for differ-
ent hypothesis to draw different conclusions.

The enterprises receiving environmental protection subsidies and those not receiving
environmental protection subsidies were analyzed using regression, and the regression
results are presented in Table 8. In Table 8, the govsub value is 1, which represents the
enterprise receiving government environmental protection subsidies; otherwise, the value
is 0. The column (1) shows the regression results of enterprises receiving environmen-
tal protection subsidies, while column (2) shows the regression results of enterprises not
receiving environmental protection subsidies. In Table 8, the absolute value of Greenlndex
coefficient in column (1) is larger than that in column (2). 0.0895 is bigger than 0.0648.
Hypothesis H2 is verified, it indicates that the government’s environmental protection sub-
sidy to enterprises is more conducive to the improvement of enterprises’ environmental
performance and the reduction of greenwashing behavior. The reason is that the crowd-
ing out effect of environmental subsidies is always smaller than the incentive effect, which
shows that China’s current environmental subsidy policy is very effective.

Table 8 shows the regression results of enterprise properties in columns (3) and (4). In
column (4), the coefficient of EP is negative (—0.126). Hypothesis H3 is verified, com-
pared with non-state-owned enterprises, state-owned enterprises tend to be in the same
camp with the government. In the field of environment, they receive more attention from

Table 8 Regression results of MIER and property right nature

Variables (1) 2) 3) “4)

GreenlIndex (govsub=1) GreenIndex GreenIndex (Non-  Greenlndex
(govsub=0) State-Owned) (State-
Owned)

EP —0.0895%#* —0.0648%* 0.0996 —0.126%**
(0.0167) (0.0311) (0.112) (0.0330)

InTA —0.0276 —0.0286 0.0136 —0.0683
(0.0417) (0.0319) (0.0385) (0.0406)

CR 0.0110%** 0.0177* 0.0441%* 0.0117%:**
(0.00299) (0.00878) (0.0189) (0.00344)

ALR —0.339* -0.0140 0.242 —0.171%*
(0.156) (0.0813) (0.291) (0.0803)

OperatingCapacity —0.0609 0.0527 0.158 —0.0793%**
(0.0450) (0.0925) (0.188) (0.0157)

InSR 0.0178 —0.00106 —0.0289 0.0507
(0.0429) (0.0220) (0.0240) (0.0388)

Observations 561 711

R-squared 0.047 0.028 437 835

F 31.35 82.16 0.048 0.071

The govsub value is 1, which represents the enterprise receiving government environmental protection sub-
sidies; otherwise, the value is 0

Standard errors in parentheses *p <0.1, **p <0.05, ***p <0.01, year and Ind not reported

@ Springer



7944 K.Zhang et al.

stakeholders and face greater legal pressure. State-owned enterprises (SOES) have stronger
political background and are more likely to comply with environmental laws and regula-
tions and conscientiously fulfill their environmental protection responsibilities. In the long
run, due to China’s special economic system, state-owned enterprises are in a competitive
position and easy to obtain monopoly profits. Environmental protection investment is char-
acterized by large investment, low rate of return and long recovery time (Ren et al., 2019).
Only state-owned enterprises with strong economic strength can increase environmental
protection investment. They are willing to allocate more redundant resources to environ-
mental protection to meet the standards of environmental laws and regulations.

There are other factors contributing to the decline in greenwashing by state-owned
enterprises. As China proposes to build an ecological civilization, the country is attaching
more and more importance to the environmental performance of SOES social responsibil-
ity. In particular, Chinese governments at all levels include environmental performance in
the evaluation mechanism for official promotion. As managers appointed by the govern-
ment to state-owned enterprises, they will also pay more attention to environmental per-
formance for their own political career. According to the resource dependence theory, the
operation of an enterprise needs to obtain resources from the social system. Existing litera-
ture shows that the establishment of political connection can help enterprises strengthen
effective communication with government departments, comprehensively and timely
understand environmental policy guidance (Chen & Hamilton, 2020; Hillman et al., 2009).
In addition, because of their special social influence, politically connected executives can
help enterprises acquire more high-quality social resources. At the same time, based on the
high political sensitivity of senior executives, SOES will actively show their due sense of
social responsibility and moral model, and actively perform green innovation behaviors to
promote their green development and improve their environmental performance, the green-
washing behavior of SOES is reduced.

5.4 Robustness test

The authors examined the robustness of the proposed models in Eq. (4) in three ways.
Firstly, as mentioned above, in this paper, EP lag period was used as a tool variable, and
2SLS method was used to conduct robustness test. Secondly, the dependent variable was
replaced and the ratio of environmental capital expenditure to total operating cost was used
as the dependent variable for robustness test. Thirdly, in view of the correlation between
business status and economic development status of enterprises, the authors added mac-
roeconomic variables to construct a new control variable group for robustness test of the
model. To further test the robustness of the constructed equation, the authors incorpo-
rated macroeconomic variables into the model, including GDP (Ingdp), technology market
turnover (pat), electricity consumption (Inelec), population density (Inintensity), volume
of goods transported (Ingrocery), provincial tax revenue (Intax), and urban greening rate
(Ingreen). The larger the scale of production, the more resources the city consumes, sci-
entific and technological progress will promote the production process improvement or
a variety of cleaner production technology, so the GDP and technology market turnover
(pat) are selected (Grossman & Krueger, 1992), which represent the production scale and
technical level of the region. There is a significant positive correlation between energy
consumption and environmental pollution, and emissions are related to the use of fossil
fuels (Jalil & Mahmud, 2009). In consideration of the impact of energy consumption on
economic development and the availability of urban energy consumption data, electricity
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consumption (Inelec) is adopted to represent energy consumption in this paper, as there is a
great correlation between industrial electricity consumption and total energy consumption
level (Tu et al., 2019). The rapid concentration of population has brought about a series of
urban problems such as traffic congestion, resource shortage and environmental deteriora-
tion, so population density (Inintensity) and volume of goods transported (Ingrocery) are
selected (Brownstone & Golob, 2009). Local tax competition will affect investment and
industrial agglomeration, and then affect environmental quality (Wu & Shen, 2013), pro-
vincial tax revenue (Intax) is chosen to represent the tax level. The higher the greening rate
of a place, the better the environmental quality, which also shows the local government’s
serious attitude toward environmental protection, urban greening rate (Ingreen) is selected.
The authors use the 2010 CPI deflator to offset tax, GDP, and technology market turnover,
and take a logarithmic approach to tax, GDP, population density, electricity consumption,
volume of goods transported. Then, the ratio of sewage charge to operating income and
the ratio of sewage charge to operating cost are used as the dependent variable to test the
robustness, and most conclusions are found to be robust.

(1) 2SLS robustness test of MIER and property right

Results of the Hausman endogeneity test is shown in Table 9. The influence of endoge-
neity of explanatory variables was excluded. In this paper, the lagging one-phase variables
of EP were used as instrumental variables, and the OLS and 2SLS (two stage least square)
methods were used to carry out The Hausman endogeneity test (Groves et al., 1994). The
lag period of endogenous variables is generally highly correlated with the endogenous
variables of the current period and satisfies the correlation assumption; the lag period of
endogenous variables has occurred and is not related to the disturbance term of the cur-
rent period, and meets the exogenous conditions. In Table 11, first two columns represent
the regression results without adding macro variables, Hausman value is 10.88, and the
corresponding p value is 0.7611. The null hypothesis that the explanatory variable is exog-
enous is accepted. In the regression results after adding macroeconomic variables in the
list (3) and (4), the Hausman value is 8.03, and the corresponding p value is 0.9971. The
null hypothesis that the explanatory variable is exogenous is accepted. Table 10 shows the
2SLS robust regression results of MIER and Property Right which also support H2 and H3
(Tables 11, 12).

(2) Robustness test of the ratio of environmental capital expenditure to total operating cost
(RETO)

(3) Robustness test of the ratio of environmental capital expenditure to operating cost by
adding macroeconomic variables (RETOM)

6 Conclusions and recommendations

By manually collating the green washing data of Shanghai and Shenzhen A-share listed
companies from 2010 to 2018, the authors constructed a panel data metering model
of enterprise environmental performance and green washing. In the full-sample regres-
sion, the authors analyze the influence of environmental performance on greenwashing
based on the legitimacy pressure and signal theory. The conclusion shows that the better
the environmental performance is, the more it can reduce the greenwashing behavior
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Table 9 Hausman endogeneity test regression

Variables 1) ) 3) @
OLS 2SLS OLS 2SLS
GreenIndex GreenIndex GreenlIndex GreenlIndex
EP —0.0743%%* —0.105%:* —0.0781%** —0.114%:*
(0.0285) (0.0467) (0.0287) (0.0472)
InTA —0.0269 -0.0228 —0.0368 —0.0263
(0.0270) (0.0308) (0.0279) (0.0311)
CR 0.0113* 0.0122%* 0.0133* 0.0145%%*
(0.00677) (0.00705) (0.00678) (0.00703)
ALR —0.188%* —0.267%* —0.199* —0.290%*
(0.111) (0.124) (0.113) (0.126)
OperatingCapacity —0.00745 —-0.0103 —0.000165 —0.0106
(0.0351) (0.0399) (0.0359) (0.0406)
InSR 0.00376 —0.00490 0.0199 0.00609
(0.0228) (0.0257) (0.0236) (0.0261)
Ingreen 0.0641 0.392
(0.254) (0.293)
Intax —0.165%%* —0.158%%*
(0.0625) (0.0707)
Inintensity 0.139%3#:* 0.14]#%*
(0.0462) (0.0524)
Inelec —0.0647 —0.0305
(0.0524) (0.0583)
Ingrocery —0.135%%* —0.191%%*
(0.0481) (0.0536)
Ingdp 0.209%3#:* 0.217%*
(0.0783) (0.0870)
pat —0.0948%* —0.131%#%*
(0.0376) (0.0424)
Constant 2.237 %% 2.376%%* 1.894%: 1.090
(0.323) (0.376) (0.890) (1.020)
Observations 1272 1019 1259 1015
R-squared 0.029 0.037 0.047 0.060
Hausman Test 10.88 8.03
Prob > chi2 0.7611 0.9971

Standard errors in parentheses *p <0.1, **p <0.05, ***p <0.01, year and Ind not reported

of enterprises, which supports the signal theory. In addition, based on resource-based
theory, we consider the impact of government subsidies and political connections on the
relationship between environmental performance and greenwashing. We adopted 2SLS
and added macroeconomic control variables to conduct robustness tests, which further
verified the correctness of the conclusion. The empirical results show that the environ-
mental performance of enterprises receiving environmental protection subsidies has a
greater inhibitory effect on greenwashing. The reason is that in the context of the current
Chinese government subsidy policy, the government subsidy has a leading role in the
incentive effect, which exceeds the crowding effect. Compared with private enterprises,
the environmental performance of state-owned enterprises has a more obvious negative
impact on greenwashing. The reasons are that state-owned enterprises have easy access
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Table 10 2SLS robustness test of MIER and property right

Variables (€)] 2) 3) 4)
GreenlIndex GreenlIndex GreenlIndex GreenlIndex
(govsub=1) (govsub=0) (Non-State- (State-
Owned) Owned)
EP —0.127* —0.109* 0.196 —0.19] %%
(0.069) (0.061) (0.105) (0.045)
InTA —0.020 -0.044 0.057 —0.090%:*
(0.044) (0.043) (0.068) (0.031)
CR 0.016%* 0.021 0.083%%* 0.012%%*
(0.008) (0.017) (0.032) (0.006)
ALR —0.369%* —0.082 0.249 —0.183
(0.185) (0.183) (0.332) (0.121)
OperatingCapacity 1 —0.045 0.025 0.183* —0.070*
(0.055) (0.060) (0.099) (0.038)
InSR 0.020 0.001 —0.096* 0.066%*
(0.037) (0.037) (0.056) (0.026)
Ingreen 0.053 0.677* 0.803 -0.018
(0.426) (0.399) (0.630) (0.300)
Intax 0.028 —0.248%** —0.324* 0.086
(0.116) (0.089) 0.171) (0.069)
Inintensity 0.270%:%* 0.058 0.409%:#* —0.008
(0.079) (0.070) (0.122) (0.052)
Inelec 0.058 —0.095 -0.174 —0.047
(0.090) (0.076) (0.141) (0.055)
Ingrocery —0.297%** —0.123* —0.006 —0.148%**
(0.084) (0.068) (0.139) (0.050)
Ingdp 0.032 0.300%3#:* -0.051 0.108
(0.137) (0.112) (0.215) (0.082)
pat —0.2297%** —0.087 —0.394%%* —0.063
(0.069) (0.054) (0.185) (0.039)
Observations 459 556 345 670
R-squared 0.108 0.065 0.129 0.135
Underidentification test 337.3 3194 244.3 394.1
p value 0 0 0 0
Weak identification test 1211 721 783.4 925.7

to political resources based on political background and the promotion mechanism of
Chinese officials plays a positive role in urging state-owned enterprises to improve their
environmental performance.

This study makes recommendations based on the above conclusions. First, compared
with state-owned enterprises, non-state-owned enterprises do not have a natural political
background and are in a weak position in market competition. They do not have enough
funds to invest in the field of environmental protection, and their environmental perfor-
mance does not show behaviors that inhibit greenwashing. When formulating environmen-
tal protection policies, it is necessary to distinguish between private enterprises and state-
owned enterprises. This study recommends that China open up certain monopoly areas,
allow private enterprises to participate in competition, and gain a share of the monopoly
industry (Huang, 2019). Only after improving financial performance can there be sufficient
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Table 11 Robustness test of RETO of MIER and property right

Variables (1) ) 3) 4)
GreenlIndex (govsub=1) Greenlndex (govsub=0) Greenlndex Greenlndex
(Non-State- (State-
Owned) Owned)
EP —0.0951%** —0.0685%* 0.0569 —0.140%#*
(0.0152) (0.0213) (0.0676) (0.0210)
InTA —0.0269 —0.0286 0.0129 -0.0679
(0.0413) (0.0308) (0.0391) (0.0386)
CR 0.011 1%#%* 0.0173* 0.0435* 0.0120%*
(0.00310) (0.00861) (0.0194) (0.00359)
ALR —0.347* —0.0244 0.242 —0.180*
(0.155) (0.0775) (0.287) (0.0792)
OperatingCapacityl —0.0616 0.0526 0.155 —0.0818#**
(0.0457) (0.0939) (0.190) (0.0175)
InSR 0.0170 —0.000959 —0.0286 0.0493
(0.0430) (0.0218) (0.0233) (0.0380)
Observations 561 711 437 835
R-squared 0.048 0.029 0.046 0.076

The govsub value is 1, which represents the enterprise receiving government environmental protection sub-
sidies; otherwise, the value is 0

Standard errors in parentheses *p <0.1, **p <0.05, ***p <0.01, year and Ind not reported

motivation and ability to fulfill environmental responsibilities, and reduce greenwashing
behavior.

Secondly, the regression results of state-owned enterprises show that there is a sig-
nificant negative relationship between environmental performance and green bleaching.
It shows that under the current official promotion and green assessment system, state-
owned enterprise executives have gradually paid attention to green development, which
has effectively improved environmental performance and reduced greenwashing (Tang &
Bae, 2021). However, in view of the frequent occurrence of ecological and environmental
problems in China, it is recommended that the government continue to deepen the reform
of state-owned enterprises, increase the proportion of ecological performance indicators in
the official promotion mechanism, and urge decision-makers of state-owned enterprises to
earnestly fulfill their environmental obligations.

Thirdly, compared with the enterprises that do not enjoy environmental subsidies, the
inhibition effect of environmental performance on greenwashing does not improve signifi-
cantly. It is necessary to further refine the policy of environmental subsidies, increase the
detailed rules of environmental subsidies, and restrain enterprises from “cheating subsidies
and changing the use of environmental funds” (Ren et al., 2019).

Authors consider the following research directions for this study: First, greenwash-
ing is not only found in heavy pollution industries, but also in other industries (Ren
et al., 2019). Secondly, this paper only studies the influence of environmental subsi-
dies and political connections on the relationship between environmental performance
and greenwashing, and does not consider the influence of legitimacy pressures such as
mandatory environmental regulation and public pressure on this relationship, which
will be a major direction of future research (de Freitas Netto et al., 2020; DiMag-
gio & Powell, 1983). Thirdly, more and more Chinese companies are implementing
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Table 12 Robustness test of RETOM of MIER and property right
Variables (1) 2) 3) )
GreenlIndex (govsub=1) Greenlndex (govsub=0) Greenlndex Greenlndex
(Non-State- (State-
Owned) Owned)
EP —0.1247#%* —0.0687%** 0.0584 —0.1297%#*
(0.0169) (0.0272) (0.0554) (0.0195)
InTA —0.0313 —0.0520%* 0.00980 —0.0791*
(0.0510) (0.0260) (0.0404) (0.0362)
CR 0.0150%** 0.0182* 0.0472%%* 0.0130%**
(0.00287) (0.00833) (0.0143) (0.00363)
ALR —0.269* —0.0355 0.149 —0.135
(0.137) (0.0905) (0.278) (0.0838)
OperatingCapacityl —0.0631 0.0580 0.161 —0.0638%**
(0.0360) (0.0809) (0.163) (0.0187)
InSR 0.0152 0.0273 —0.0287 0.0596*
(0.0564) (0.0204) (0.0229) (0.0305)
Ingreen -0.0759 0.134 0.366 -0.309
(0.464) (0.456) (0.303) 0.417)
Intax 0.000208 —0.261%%* —0.331%* 0.0497
(0.0515) (0.0484) (0.104) (0.0714)
Inintensity 0.205%%#%* 0.104* 0.291%#* 0.0348
(0.0413) (0.0459) (0.107) (0.119)
Inelec 0.0264 —0.110%* —0.0601 —0.0947
(0.0443) (0.0442) (0.0676) (0.0676)
Ingrocery —0.206 —0.0984*%* —-0.0674 —0.0943
(0.121) (0.0355) (0.0868) (0.0592)
Ingdp 0.0717 0.2837#:#* 0.120 0.0929
(0.0909) (0.0489) (0.202) (0.110)
pat —0.125 —0.0822%%* —0.325%* —0.0442
(0.0690) (0.0272) (0.0997) (0.0352)
Observations 555 704 437 822
R-squared 0.087 0.059 0.103 0.103

The govsub value is 1, which represents the enterprise receiving government environmental protection sub-

sidies; otherwise, the value is 0

Standard errors in parentheses *p <0.1, **p <0.05, ***p <0.01, year and Ind not reported

internationalization strategies. In order to meet the requirements of the host coun-
try’s legitimacy, the influence of Chinese enterprises’ internationalization behavior on

LT3

enterprises
et al., 2018).

green cleaning” is a new research direction (Marquis et al., 2016; Testa

@ Springer



7950 K.Zhang et al.

Appendix 1: 22 indicators measuring greenwashing

22 indicators Examples of firm activities taken directly from corporate
various reports and its source

1. Environmental strategy and planning The company regards environmental protection as the
important content of enterprise sustainable develop-
ment strategy and pays attention to it. To fulfill the
responsibility of environmental protection. The company
practices environmentally friendly and energy saving
development. The company effectively realizes environ-
mental protection and sustainable development through
the following measures. Source: 2009 CSR Report of
Natural Ingredients Company

2. Staff training In order to strengthen environmental protection educa-
tion, the annual “Six-five” Environment Day and energy
conservation publicity week are used to carry out envi-
ronmental protection publicity work. Various forms such
as slogans, boards, questions and answers on energy
conservation and environmental protection knowledge
are used to promote employees and cultivate their
environmental protection awareness. Source: 2012 CSR
Report of Huolinhe Opencut Coal Industry Corporation
Limited Of Inner of China

3. Special fund plan In the dust control of production and transportation roads,
38.4068 million yuan is invested to equip 11 large
water sprinklers for dust elimination of production and
operation roads. Source: 2012 CSR Report of Huolinhe
OpenCut Coal Industry Corporation Limited of Inner
Mongolia

4. Environmental certification The company has successfully passed the review of ISO/
TS16949 quality system certification and obtained
1SO14000 environmental protection system certification.
Source: 2013 CSR Report of Shenzhen Laibao Hi-Tech
Co., Ltd, China

5. Establishment of the environmental protec-  Air China officially approved the establishment of three
tion department full-time environmental affairs positions in the Plan-
ning and development Department in 2009. Air China
is equipped with part-time energy statisticians in key
energy departments. Source: 2009 CSR Report of Air
China Limited

6. Environmental risk analysis Work closely with professional wastewater treatment units
to promote wastewater purification and reuse. Eliminate
water pollution from wastewater discharge. Source: The
2012 CSR Report of Air China Limited

7. Green supplier selection When the supplier uses both environmental and non-envi-
ronmental materials, the company shall check whether
the two types of materials are clearly distinguished in
the storage and processing process, to prevent mutual
contamination, and will confirm whether the supplier
has confirmed the environmental compliance of the
incoming materials. Source: 2008 CSR Report of Guo-
Guang Electric Company Ltd
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22 indicators

Examples of firm activities taken directly from corporate
various reports and its source

8. Environmental auditing

The company will be environmental protection laws,
regulations and the implementation of the company’s
environmental protection management system, “three
waste” emissions, environmental accidents, environmen-
tal equipment operation management, etc. into the safety
and environmental protection responsibility statement
for assessment, effectively control the occurrence of
environmental pollution accidents. Source: 2014 CSR
Report of Hubei Xinyangfeng Fertilizer Co., Ltd

9. Participation of environmental organizations Institute of Public and Environmental Affairs, IPE. The

10. Environmental charity

11. Green Business development

12. Process improvement

13. Industrial waste

14. Energy saving and

Institute of Public and Environmental Affairs (IPE)

is a Non-profit environmental organization registered

in Beijing. Since its inception in May 2006, IPE has
developed and operated two databases, the China Water
Pollution Map and the China Air Pollution Map, to pro-
mote environmental information disclosure and public
participation, and to improve environmental governance
mechanisms. Source: http://www.ipe.org.cn/

Zhengtai Electric Company invested 70 million yuan
to set up Zhengtai public welfare Fund and has been
actively participating in green environmental protection
activities. Source: 2013 CSR Report of Zhejiang China
Electrics Co., Ltd

In December 2013, the company invested 25 million RMB
to acquire the distributed photovoltaic power genera-
tion project built on the roof of Haining Leather City.
Source: 2013 Annual Report of Haining China Leather
Market Co., Ltd

Products in the development and design of low energy
consumption, low consumption of materials, choose
relatively environmentally friendly raw materials. Tak-
ing the development of new “MSMX” products as an
example, the material utilization rate is increased by
45% and the energy consumption is reduced by 90%.
Source: 2012 CSR Report of Suzhou GOOD-ARK Elec-
tronics Co., Limited

Beijing Ground Service Department strengthens the
control of 13 items that can be recycled, and consigns
a special recycling team to recycle, sort out, repackage
and redistribute 13 items that can be reused. Source:
2012 CSR Report of Air China Limited

CRRC Corporation Limited implements the important
national deployment on energy conservation and
emission reduction, promotes the construction of
energy management information system, increases the
intensity of technological transformation, and vigorously
promotes energy conservation and emission reduction.
Source: 2012 CSR Report of CRRC Corporation Limited
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22 indicators

Examples of firm activities taken directly from corporate
various reports and its source

15. Technological development

16. cyclic utilization

17. Pollution monitoring and control

18. Green office

19. Ecological restoration

20. Green marketing

21. Environmental cost accounting

The company’s “environmental protection large reserve
digital circular material yard system achievement
transformation Project” was identified as “Beijing
High-tech Achievement transformation Project” in 2015,
and obtained special fund support. Meanwhile, it was
awarded the title of “Beijing High-tech Achievement
Transformation Demonstration Enterprise”. Source:
2015 CSR Report of Huadian Heavy Industries Co. Ltd

In 2012, 1.88 million tons of reclaimed water was recy-
cled, with a water recycling rate of 85.9%, realizing 90%
of wastewater and sewage treatment, saving produc-
tion costs, reducing pollution discharge and promoting
circular economy. Source: 2012 CSR Report of CRRC
Corporation Limited

The company started and built the second phase of energy
and environment monitoring system to realize the
standardized statistics and monitoring function of energy
consumption throughout the company. Source: 2012
CSR Report of Air China Limited

Since 2011, the company has implemented paperless
office, saving printing costs and reducing paper waste,
which can reduce printing costs for the company by
about 5 million yuan per year. Source: 2016 CSR Report
of SANY HEAVY INDUSTRY CO., Ltd

In 2010, a total of 1704.06 mu of land was reclaimed,
and the reclamation rate could reach more than 95%,
meeting the requirements of environmental protection
and water conservation. Source: 2010 CSR Report of
Huolinhe Opencut Coal Industry Corporation Limited of
Inner Mongolia

A number of series of environmental protection products
developed by Oriental Yuhong have been put into use
and created value. 87 types of products in four catego-
ries, including waterproof rolling material, waterproof
coating, rigid waterproof material and adhesive, have
passed the environmental label product certification.
Source: 2012 CSR Report of Beijing Oriental Yuhong
Waterproof Technology Co., Ltd

A total of 95.44 million RMB was invested in environ-
mental protection. Among them, mine water treatment
is 41.34 million RMB, boiler dust removal 1.46 million
RMB, Gangshi mountain treatment is 45.81 million
RMB, coal dust treatment is 11.03 million RMB.
Source: 2011 CSR Report of Shanxi Xishan Coal and
Electricity Power Co., Ltd
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22 indicators

Examples of firm activities taken directly from corporate
various reports and its source

22. Clean energy use

The application of ground source heat pump technology
and solar photovoltaic power generation system to make
the station a national green project. Source: 2016 CSR
Report of China Railway Engineering Group Limited

All the CSR reports can be downloaded from http://www.cninfo.com.cn/new/index

Appendix 2: Detailed instructions for measuring greenwashing

Code Environmental items

STS2: Symbolic environmen-
tal information disclosure:
How firms only discuss their
environmental commitment
and self-compliment, without
any proof

STS1:Substantial environment
information disclosure: What
concrete actions, or steps they
have taken to care for the natural
environment

10

12

13

14

15

Environmental strategy and
planning

Staff training
Special fund plan
Environmental certification
Establishment of the environ-
mental protection department
Environmental risk analysis
Green supplier selection
Environmental auditing
Participation of environmental
organizations
Environmental charity
Green Business development
Process improvement
Industrial waste discharge

management

Energy saving and efficiency
increasing

Technological development

General description or not
mentioned

Non-disclosure

General description or not
mentioned

General description or no
mention

General description or no
mention

General description or no
mention

General description or no
mention

General description or no
mention

General description or no
mention

General description or no
mention

General description or no
mention

General description or no
mention

General description or no
mention

General description or no
mention

General description or no
mention

General description or no
mention

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof

Digital quantitative description
or certificate proof
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Code Environmental items

STS2: Symbolic environmen-
tal information disclosure:
How firms only discuss their
environmental commitment
and self-compliment, without
any proof

STS1:Substantial environment
information disclosure: What
concrete actions, or steps they
have taken to care for the natural
environment

16 Cyclic utilization General description or no Digital quantitative description
mention or certificate proof

17 Pollution monitoring and General description or no Digital quantitative description
control mention or certificate proof

18 Green working General description or no Digital quantitative description
mention or certificate proof

19 Ecological restoration General description or no Digital quantitative description
mention or certificate proof

20 Green market General description or no Digital quantitative description
mention or certificate proof

21 Environmental cost accounting ~ General description or no Digital quantitative description
mention or certificate proof

22 Use of clean energy General description or no Digital quantitative description

mention or certificate proof
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