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Vassallo

Received: 5 January 2021

Accepted: 10 March 2021

Published: 2 April 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 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 (https://

creativecommons.org/licenses/by/

4.0/).

1 College of Economics, & Institute of Resource, Environment and Sustainable Development Research,
Jinan University, Guangzhou 510632, China; monameng2018@stu2018.jnu.edu.cn

2 School of Business, Nanjing University of Information Science & Technology, Nanjing 210044, China
* Correspondence: hely jnu@jnu.edu.cn or lyhe@amss.ac.cn; Tel.: +86-20-181-4571-3770
† These authors contributed equally to this work.

Abstract: It is a problem worth thinking about whether the government’s environmental regulation
policies can meet the residents’ requirements for environmental quality, and benefit the people.
The study of the public’s subjective evaluation can more intuitively judge whether the government’s
environmental regulation has realized “ecological benefits for the people”. Based on the data of
the Chinese General Social Survey (CGSS) in 2013, this paper studied the impact of environmental
regulation and environmental awareness on environmental governance satisfaction by an ordered
probit model. The study found that environmental regulation has a significant positive impact on
environmental governance satisfaction, while environmental awareness has a significant negative
impact on environmental governance satisfaction. We also found that when public environmental
awareness is taken into account, the positive relationship between environmental regulation and
environmental governance satisfaction is affected. The robustness test proved this conclusion.

Keywords: environmental regulation; environmental awareness; environmental governance satisfac-
tion

1. Introduction

With the rapid development of the economy, the material living standard of Chinese
residents has been improved (according to statistics, from 1978 to 2019, the per capita
disposable income of Chinese residents increased from 171.2 yuan to 30,732.8 yuan. In 2019,
the Engel Coefficient of national residents was 28.2 percent, down 35.7 percentage points
from 63.9 percent in 1978 [1]. It shows that the residents’ consumption level and consump-
tion structure have been significantly improved with the substantial increase of the income
level of the residents in China. It can improve the living standard of residents to some
extent.). However, economic development also brings about environmental problems,
which further affect the quality of residents’ life. According to statistics, in 2017, 239 of
the country’s 338 cities exceeded the standard of environmental air quality, accounting for
70.7% [2]. Cardiovascular and cerebrovascular diseases and respiratory diseases, which are
closely related to air pollution, accounted for a large proportion of the major causes of death
among Chinese residents in 2016, according to the cause-related monitoring data released
by the Chinese Center for Disease Control and Prevention. With the deepening understand-
ing of environmental issues, the public awareness of environmental protection has been
increasing. Since 1996, pollution-induced environmental mass incidents (environmental
mass incidents are mass events caused by environmental problems [3].) have maintained
an average annual growth rate of 29% in China [4], which also reflects the severe situation
of environmental pollution in China. Environmental pollution has gradually become one
of the common concerns of the country, society, and the public. To cope with severe en-
vironmental problems, China has issued a series of environmental regulation policies to
strengthen the governance of environmental pollution (for example, in 2007, the central
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government launched the National Specially Monitored Firms (NSMF) program, which
placed key industrial polluters under special monitoring at the national level. The essence
of the NSMF program is to collect more reliable and accurate information on NSM firms’
pollution emissions through direct central supervision [5]. In 2016, China formulated the
Environmental Protection Tax Law, which came into force on 1 January 2018. It imposes
taxes on all kinds of pollutants. The 40-year-old sewage charge collection system has been
replaced by environmental protection tax in China). Public participation is becoming a new
drive to implement environmental-related issues for developing countries [6]. When the
government’s formal regulations are weak, it can improve the environment by exerting
social pressure on enterprises to limit their pollution behavior [7]. With the attention to
environmental pollution, the policy effect of environmental regulation has become the
object of concern by the government and academic circles.

Environmental governance satisfaction is the public’s subjective evaluation of the ef-
fect of environmental governance, that is, whether they are satisfied with the environmental
governance. As an important participant in social activities, the environmental governance
measures adopted by the government may be closely related to the life and work of the
public. For areas with serious air pollution, the changes in air quality can be intuitively
felt by the public. Public satisfaction with environmental governance can be regarded
as an important indicator to measure the effect of government environmental regulation.
The indicator evaluated the effect of the government environmental regulation from the
subjective perspective of the public. From the perspective of national policy, China has
clarified the value orientation of socialist ecological civilization, adhering to the principle
of “ecological benefits for the people”. Therefore, it is a problem worth thinking about
whether the government’s environmental regulation policies can adhere to the concept
that “a good ecological environment is the most beneficial to the people’s livelihood”,
meet the residents’ requirements for environmental quality, benefit and serve the people.
The study of subjective evaluation can more intuitively judge whether the environmental
regulation has realized “ecological benefits for the people”. At the same time, when evalu-
ating the effectiveness of government environmental regulation, public participation can
supervise the government to formulate and implement environmental regulation policy
more comprehensively. Therefore, it is of practical significance to analyze the satisfaction of
environmental governance. Most of the existing studies focus on discussing this issue from
an objective perspective, such as the impact of environmental regulation on pollution [8–11]
and the economy [12–16]. The research from the perspective of subjective evaluation of the
effect of environmental governance is relatively insufficient. This paper discusses whether
the public is satisfied with the government’s current environmental governance measures
from a subjective perspective. The study of this problem is conducive to broadening the
research perspective on the effect of environmental regulation policies, which has certain
academic significance.

Environmental awareness is the public perception of environmental problems. The ex-
isting research on environmental awareness mainly focuses on the impact of environmen-
tal awareness on environmental pollution [17], behavior [18,19], and innovation [20,21].
However, there are few studies on how environmental awareness affects satisfaction and
subjective well-being. As a subjective evaluation, satisfaction is closely related to the public
perception of environmental pollution. For example, some scholars have found that envi-
ronmental awareness can affect investors’ emotions towards environmental pollution [22],
while emotions can affect people’s judgments [23,24]. Therefore, we should fully be con-
sidered the role of environmental awareness in the study of environmental governance
satisfaction. In this paper, when studying the public’s satisfaction with environmental
governance of environmental regulation, we consider the influence of environmental
awareness, enhance the credibility of the conclusions, and make up for the shortcomings of
existing research to a certain extent.

Based on the cross-sectional data from the China General Social Survey (CGSS) in 2013,
this paper studied the impact of environmental regulation and environmental awareness
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on environmental governance satisfaction by an ordered probit model. It found that the
enhancement of environmental regulation can help to improve the public’s environmental
governance satisfaction, and the enhancement of environmental awareness will weaken
the public’s environmental satisfaction. When public environmental awareness is taken
into account, the positive relationship between environmental regulation and environ-
mental governance satisfaction is affected. Environmental pollution may impact people’s
perceptual domain and thus affect their well-being [25]. Liao et al. [26] also found that
subjective environmental evaluation plays a mediating role between objective environment
quality and life satisfaction. Environmental regulation may improve the public’s satis-
faction with environmental governance by improving the public’s subjective perception
of environmental quality. Environmental awareness may affect the public’s standard of
evaluation of environmental governance satisfaction. It may also affect public satisfaction
with environmental governance.

The innovation of this paper mainly includes: (1) This paper attempts to evaluate the
policy effect of environmental regulation from the public’s subjective perspective. It can
make up for the shortcomings of existing research in this aspect and broaden the research
perspective on the effect of environmental regulation policy. At the same time, it also
provides micro-support for urging the government to carry out environmental governance
more comprehensively. (2) In this paper, the public’s environmental awareness is added
to the study of environmental governance satisfaction. It is conducive to improve the
accuracy and credibility of the conclusion. At the same time, it also enriches the research
on environmental governance satisfaction and environmental awareness.

The rest of this paper is arranged as follows: The second part is a literature review,
combing the relevant literature of environmental satisfaction and environmental awareness,
the third part is model design and indicator selection and data, the fourth part is the main
empirical results of the article, and the fifth part is the conclusion part of the article.

2. Literature Review

Satisfaction is a degree that an individual believes that their or her expectations or
needs are satisfied [27], which belongs to the field of psychology. As an extended concept,
environmental governance satisfaction is the public’s subjective evaluation of environ-
mental governance, that is, the extent to which the public believes that environmental
governance has met their expectations or needs. By combing the literature, scholars have
carried out a lot of research on this subjective indicator that can measure environmental
problems. For example, scholars have studied the relationship between environmen-
tal pollution and subjective indicators such as life satisfaction and subjective well-being
and found that environmental pollution reduces public life satisfaction and subjective
well-being [28–35]. Knight and Howley [36] found that there was a significant negative
correlation between annual mean nitrogen dioxide and life satisfaction through the analysis
of the welfare effect of nitrogen dioxide. However, some studies have also found that the
negative impact of environmental pollution on subjective satisfaction may vary depending
on the pollutant and region [37,38]. Some scholars classified environmental quality from
the subjective and objective perspective and further analyzed the relationship between
subjective and objective environmental quality, life satisfaction, and subjective well-being.
Silva et al. [39] found that the actual and perceived environmental quality had a significant
impact on life satisfaction. Previous studies using data on the individual or national level
have reached similar conclusions [40–42]. Liao et al. [26] found that objective air quality
had no direct impact on life satisfaction, but it could have an indirect effect through the
perception of air quality. Li et al. [43] also believe that perceived environmental risk is one
of the important ways for air pollution to subjective happiness reduction. The study of
Chen et al. [34] also provides evidence that air pollution corrupts public satisfaction with
the perceived environment. Wang and Cheng [44] believe that environmental pollution
has a direct impact on subjective well-being, but the correlation between the perception
of the seriousness of environmental problems and subjective well-being is very limited.
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In general, existing researches have a mixed understanding of the relationship between
environmental pollution, life satisfaction, and subjective well-being.

Scholars also began to try to study the relationship between environmental pollu-
tion control and satisfaction. Song et al. [45] studied the impact of various air pollution
control measures on the well-being of urban residents with micro-data. Guo et al. [6]
combined with the micro-data of CGSS and the macro-data of 28 provinces in China, stud-
ied the impact of economical environmental regulation, legal environmental regulation,
and supervised environmental regulation on public well-being. He found that economical
environmental regulation can significantly enhance happiness; supervised environmental
regulation may reduce happiness; legal environmental regulation has a neutral relationship
with happiness. However, compared with the extensive attention caused by the relation-
ship between environmental pollution and satisfaction, existing studies have ignored the
impact of environmental governance on satisfaction, lacking the research on public satis-
faction with environmental governance [6]. This paper takes the public’s satisfaction with
environmental governance as the main research object to make up for the deficiencies in
existing studies.

Environmental awareness is a concept involving psychology, sociology, environmental
science, and other disciplines. At present, people have not formed a generally accepted def-
inition of environmental awareness. For example, some scholars think that environmental
awareness is a part of environmental literacy, which can be defined as a combination of mo-
tivation, knowledge, and skills [46]. Some scholars believe that environmental awareness
can be broadly defined as an attitude towards the environmental consequences of human
behavior [47]. Environmental awareness also can be defined as an individual’s ability to
understand the relationship between human activities, the state of environmental quality,
and their or her willingness to participate in environmental activities [48,49]. This paper
defines environmental awareness as the public’s perception of environmental problems,
which is embodied in whether the public has realized the environmental pollution problem.
Existing research on environmental awareness mainly focuses on the impact of environ-
mental attitude and awareness on environmental pollution [50,51], and environmental
behavior [52–54], as well as the impact of other factors on environmental attitude [52,55,56].
As the public’s cognition degree of environmental problems, environmental awareness
will also affect their life satisfaction and subjective happiness [57]. Ferrer-i-carbonell and
Gowdy [58] investigated the relationship between subjective well-being and environmental
attitudes using survey data from a British family group and found that concerns about
ozone status were negatively correlated with subjective well-being, while concerns about
species extinction were positively correlated with subjective well-being. This shows that
environmental awareness will affect their judgment and evaluation of environmental sat-
isfaction and happiness. As a subjective criterion, whether the public is satisfied with
the environmental governance is closely related to their awareness and expectation of the
environment. Therefore, it is necessary to incorporate public environmental awareness
into the research when analyzing environmental governance satisfaction. However, the ex-
isting literature on environmental awareness and environmental governance satisfaction
is insufficient.

In summary, this paper will combine the micro-data of CGSS (2013) and the macro-
data of China’s cities to explore the effect of environmental regulation and environmental
awareness on environmental governance satisfaction. This study is helpful to broaden the
research perspective of the effect of an environmental regulation policy, enrich the study of
environmental governance satisfaction, and have certain research significance.

3. Method, Variables and Data
3.1. Model Setting and Index Selection

This paper aims to explore the impact of environmental regulation and environmental
awareness on environmental governance satisfaction. The environmental governance
satisfaction adopts the data of the Chinese General Social Survey (CGSS) in 2013. The two
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indicators selected in this article are “what do you think the central government has done
in environmental protection work over the past five years?” and “what do you think the
local government has done in environmental protection work over the past five years?”.
The indicators range from 1 to 5. Among them, 1 refers to the one-sided emphasis on
economic development and neglect of environmental protection, 2 refers to the insufficient
attention to environmental protection and investment, 3 refers to efforts but poor results,
4 refers to great efforts and achieved certain results, 5 refers to great achievements. Since the
indicator of environmental governance satisfaction is an ordered discrete variable ranging
from 1 to 5, this paper will choose an ordered probit model to estimate public satisfaction.
The interpreted variables are environmental governance satisfaction. The core explanatory
variables are environmental awareness and environmental regulation. A series of other
factors that may affect environmental governance satisfaction are introduced as control
variables. The model constructed is as follows:

Satis f actionij = F
(

αRegulationj + γpij + ϕqj + εij

)
(1)

Satis f actionij = F
(

βAwarenesseij + γpij + ϕqj + εij
)

(2)

F(·) is a nonlinear function, and its specific form is as follows:

F
(

Satis f action∗
ij

)
=



1.Satis f action∗
ij ≤ γ0

2.γ0 < Satis f action∗
ij ≤ γ1

3 · γ1 < Satis f action∗
ij ≤ γ2

......
J · γJ−1 < Satis f action∗

ij

(3)

Satis f action∗
ij is an unobservable continuous variable behind Satis f actionij, which is

called a latent variable, and satisfy:

Satis f actionij = αRegulationj + γpij + ϕqj + εij (4)

Satis f actionij = βAwarenessij + γpij + ϕqj + εij (5)

Among them, i stands for individual, j stands for city, Satis f actionij is the satisfaction
degree of public environmental governance, Awarenessij is the environmental awareness
of i in city j, Regulationj is the environmental regulation of city j, pij is the individual
characteristics of i in city j, qj is the characteristics that may affect public satisfaction, and εij
is random disturbance term. The interpreted variable is the environmental governance
satisfaction in China. This paper adopts the data of b23 “what do you think the central
government has done in environmental protection work over the past five years?” and b24
“what do you think the local government has done in environmental protection work over
the past five years?” in CGSS (2013). They take values from 1 to 5.

The core explanatory variables are environmental awareness and environmental
regulation. The environmental awareness indicator is “are you aware of the following
types of environmental issues?”, provided by the Chinese General Social Survey (CGSS) in
2013. There are twelve kinds of environmental problems, including air pollution, water
pollution, noise pollution, industrial waste pollution, domestic waste pollution, green space
shortage, forest vegetation damage, farmland quality degradation, freshwater resources
shortage, food pollution, desertification, and wildlife reduction. Combined with the
selection of environmental regulation indicators, this paper mainly chooses the cognition of
air pollution and water pollution. b21a01 is “are you aware of air pollution”, and b21a02 is
“are you aware of water pollution”. If the answer is yes, the value is 1, otherwise, the value
is 0. According to Cole and Elliott [59], this paper uses the ratio of pollutant emission to
industrial added value to measure environmental regulation (scholars at home and abroad
mainly measure the intensity of environmental regulation policies by using the proportion
of investment in environmental governance [60], per capita income level [61], sewage tax
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income [62], pollutant emissions [59,63], etc.). This is mainly because when assessing the
quality of the environment, we pay more attention to the emissions of various pollutants,
especially industrial pollutants. The stronger the environmental regulation, the smaller the
emissions of pollutants and the smaller the emissions per unit of industrial value-added.
In this paper, the entropy weight method is used to synthesize the ratio of industrial
wastewater discharge to industrial added value, industrial sulfur dioxide emission to
industrial added value, and industrial smoke (powder) dust emission to industrial added
value. The smaller the value of the comprehensive index indicates that the stronger the
environmental regulation.

Other control variables are the main variables that may affect public satisfaction with
environmental governance. Based on the relevant research, this paper introduces a series of
control variables that may affect public satisfaction with environmental governance from
the aspects of individual public and urban characteristics. The individual characteristics
mainly include gender, age, nationality, personal annual income, education level, political
outlook, physical health, mood, marital status, social and economic status. Urban character-
istics mainly include GDP per capita (yuan), the proportion of the secondary industry (%),
the proportion of the tertiary industry (%), urban registered unemployment rate (%), the av-
erage wage of employees (yuan), number of broadband access users (10,000 households),
population density (person/square kilometer), annual average temperature (◦C), annual
relative humidity (%), sunshine hours (hours), and annual precipitation (mm).

3.2. Data Introduction and Descriptive Analysis

In this paper, the data of environmental governance satisfaction, environmental aware-
ness, and other variables of individual characteristics are from the Chinese General Social
Survey (CGSS). The survey was conducted by the China Survey and data center of the
Renmin University of China. It is the earliest national, comprehensive, and continuous
academic survey project in China. It systematically and comprehensively collects data from
society, community, family, and individuals. The project started in 2003, once a year, to con-
duct a continuous cross-sectional survey of more than 10,000 households in each province
and autonomous region of China. To date, a total of ten surveys have been conducted (in
2003, 2005, 2006, 2008, 2010, 2011, 2012, 2013, 2015, and 2017). The cross-sectional survey
data of 2013 is selected in this paper. The data of urban characteristic variables in other
control variables are from the China Statistical Yearbook, China Environmental Statistical
Yearbook, and China environment database in EPS. The CGSS (2013) investigates residents’
perceptions of government environmental regulation over the past five years. The environ-
mental regulation variable will be constructed from the industrial wastewater emissions,
industrial sulfur dioxide emissions, industrial smoke (powder) emissions, and industrial
added value during the period 2009∼2013. In this paper, the average ratio of pollutant
emissions to industrial value-added from 2009 to 2013 is calculated, and a comprehensive
value is obtained by using the entropy weight method.

According to the city code (S42), the data of individual characteristics and urban
characteristics were merged. Samples with “unclear”, “not applicable” and “refused
to answer” were deleted. After matching, this paper obtained 9109 sample data from
83 cities. Tables 1 and 2 shows the specific measurement methods and descriptive statis-
tics of each variable. Figure 1 shows the specific distribution of the explained variables.
38.35% and 33.71% of the residents think that the central government and the local govern-
ment have made great efforts and achieved some success in environmental governance,
which accounts for the largest proportion in the distribution of environmental governance
satisfaction. However, the proportion of the public thinks that the central government
and local government have made great achievements in environmental governance is the
least, accounting for 9.45% and 8.31% respectively. Overall, the sample distribution is
relatively comprehensive.
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Table 1. Measurement methods and descriptive statistics of main variables.

Variable Measurement Method Obs Mean Std. Dev. Min Max

Interpreted variables Environmental Governance
Satisfaction

According to b23, “what do you think the central government has
done in environmental protection work over the past five years?”
The answers are “one sidedly focusing on economic development,
ignoring environmental protection work”, “insufficient attention, in-
sufficient investment in environmental protection”, “efforts made,
but the effect is not good”, “great efforts have been made to achieve
some success” and “great achievements have been made”, with val-
ues of 1–5. Delete the samples with the answers of “unclear”, “not
applicable” and “refuse to answer”.

9109 3.2120 1.1281 1 5

According to b24, “what do you think the local government has done
in environmental protection work over the past five years?” The an-
swers are “one sidedly focusing on economic development, ignoring
environmental protection work”, “insufficient attention, insufficient
investment in environmental protection”, “efforts made, but the effect
is not good”, “great efforts have been made to achieve some success”
and “great achievements have been made”, with values of 1–5. Delete
the samples with the answers of “unclear”, “not applicable” and
“refuse to answer”.

9109 3.0314 1.1775 1 5

Core explanatory
variables

Environmental Regulation According to Cole and Elliott [59], the ratio of pollutant emission to
industrial added value from 2009 to 2013 is used to measure. The ratio
of industrial wastewater discharge to industrial added value, the ra-
tio of industrial sulfur dioxide emission to industrial added value,
and the ratio of industrial smoke (powder) dust emission to industrial
added value were synthesized by the entropy weight method.

9109 0.0122 0.0009 0.0089 0.0130

Are you aware of air pollution? According to b21a01, yes = 1, no = 0 9107 0.9354 0.2458 0 1
Are you aware of water pollu-
tion?

According to b21a02, yes = 1, no = 0 9107 0.9291 0.2567 0 1
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Table 1. Cont.

Variable Measurement Method Obs Mean Std. Dev. Min Max

Control variables

gender According to a2, male = 1, female = 0 9109 0.5223 0.4995 0 1
age According to a3, the year of the interview (2013) minus the year

of birth
9109 47.6180 16.0740 17 96

nation According to a4, Han = 1, others = 0 9100 0.9140 0.2804 0 1
degree of education According to a7a, it is assigned according to the number of years of

education in each stage. No education = 0; Primary school and private
school = 6; junior middle school = 9; Technical secondary school,
higher vocational school, senior high school, and technical school
= 12; College (Adult Education), College (higher), and other = 14;
Undergraduate (Advanced) = 16; Graduate or above = 19

9107 9.2060 4.2942 0 19

Personal annual income last year According to a8a, take logarithm 8200 8.7363 3.1245 0 13.8160
Political outlook According to a10, communists = 1, others = 0 9070 0.1179 0.3225 0 1
health According to a15, very unhealthy = 1, less healthy = 2, general = 3,

relatively healthy = 4, very healthy = 5
9108 3.7744 1.0487 1 5

Table 2. Measurement methods and descriptive statistics of main variables.

Variable Measurement Method Obs Mean Std. Dev. Min Max

Control variables

What level do you think you are cur-
rently in?

According to a43a, 10 is the top layer and 1 is the lowest layer 9087 4.4155 1.6624 1 10

Marital status According to a69, married = 1, others = 0 9093 0.8604 0.3465 0 1
Socioeconomic status compared with
peers

According to b1, higher or almost = 1, decrease = 0 8760 1.7144 0.5539 1 3

Average wage of employees Yuan; Logarithm 9109 10.6080 0.3116 10.0240 11.2490
GDP Ten thousand yuan; Logarithm 9109 16.9370 1.2186 14.6690 19.0430
Per capita GDP Yuan; Logarithm 9109 10.5570 0.6676 9.0696 11.6640
Proportion of secondary industry % 9109 47.2420 10.4260 16.9760 72.3260
Proportion of tertiary industry % 9109 41.9120 13.3610 18.5040 76.0040
Urban unemployment rate % 9109 3.2064 0.8039 1.3250 4.3750
Population density Person/square kilometer; Logarithm 9109 5.9932 0.8521 3.1278 7.7129
Number of Internet broadband access
households

Ten thousand households; Logarithm 9109 4.4291 1.3261 1.8669 6.8700

Average temperature °C; Logarithm 9109 2.5696 0.4487 1.1314 3.1311
Average relative humidity % 9109 67.2800 10.1540 47 85
Sunshine hours Hour; Logarithm 9109 7.4687 0.3513 6.5244 8.0063
Precipitation Millimeter; Logarithm 9109 6.843 0.5015 5.4996 7.7046
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Figure 1. Distribution of environmental governance satisfaction

4. Results and Discussion
4.1. Basic Empirical Results

In this section, we first analyze the impact of environmental regulation and environ-
mental awareness on environmental governance satisfaction. Then we discuss the interac-
tion between environmental regulation and environmental awareness, that is, whether the
environmental awareness will affect the environmental governance satisfaction brought
about by environmental regulation.

4.1.1. The Impact of Environmental Regulation on Environmental Governance Satisfaction

Combined with Equation (1), this part first analyzes the impact of environmental
regulation on environmental governance satisfaction. The results are shown in Table 3.
Among them, b23 and b24 are indicators of environmental governance satisfaction. These
two indicators represent “what do you think the central government has done in envi-
ronmental protection work over the past five years?” and “what do you think the local
government has done in environmental protection work over the past five years?”. The envi-
ronmental regulation indicator uses the ratio of emissions of various pollutants to industrial
value-added, and the smaller the value, the stronger the environmental regulation. That is,
the value of regulation has a negative relationship with environmental regulation. It can
be seen from Table 3 that whether or not the control variables of individual characteristics
and urban characteristics are added, the value of the environmental regulation indicator
is negatively correlated with the indicator of environmental satisfaction. That is, the rela-
tionship between environmental regulation and environmental governance satisfaction
is positive, and significant at the level of 1%. It indicates that the smaller the value of
the environmental regulation indicator and the stronger the environmental regulation,
the greater the satisfaction of the public with environmental governance.

Environmental governance satisfaction may also affect the formulation and implemen-
tation of government environmental regulation policies. That is, there may be a two-way
causal relationship between environmental governance satisfaction and environmental
regulation. To solve the problem of endogeneity caused by two-way causation, the most
commonly used method is to use instrumental variables. It is not easy to find completely
exogenous tool variables. Some articles used the mean value as a tool variable to solve
the potential problem of endogeneity [64]. This paper discusses the public’s satisfaction
with the government’s environmental governance in the last five years. Environmental
regulation indicators and urban characteristics indicators adopt the average value from
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2009 to 2013. To some extent, the use of the mean value of environmental regulation can
alleviate the possible two-way causal relationship between environmental regulation and
environmental governance satisfaction.

Table 3. The impact of environmental regulation on environmental governance satisfaction.

b23 b23 b23 b24 b24 b24

regulation −149.691 *** −118.881 *** −67.213 *** −63.560 *** −58.701 *** −93.100 ***
[−11.95] [−8.69] [−3.85] [−5.12] [−4.33] [−5.37]

Individual control variable NO YES YES NO YES YES
Urban control variable NO NO YES NO NO YES

N 9109 7844 7844 9109 7844 7844

Note: *** 1%; Z value in parentheses.

4.1.2. The Impact of Environmental Awareness on Environmental Governance Satisfaction

Combined with Equation (2), this part focuses on the impact of public environmental
awareness on environmental governance satisfaction. The results are shown in Table 4.
The environmental awareness in this paper refers to the public’s awareness of environmen-
tal pollution, that is, whether they are aware of or know about environmental pollution.
In this paper, we choose the cognition of “are you aware of air pollution” (b21a01) and “are
you aware of water pollution” (b21a02) which are closely related to public life. As shown
in Table 4, whether it is the perception of air pollution or water pollution, and whether or
not to add control variables of individual characteristics and urban characteristics, envi-
ronmental awareness is negatively related to environmental governance satisfaction. It is
significant at the level of 1% or 5%. It indicates that if the public awareness of environmental
pollution is deepened, the satisfaction with environmental governance will decline.

Table 4. The impact of environmental awareness on environmental governance satisfaction.

b23 b23 b23 b24 b24 b24

Panel A: Are you aware of air pollution?
b21a01 −0.290 *** −0.163 ** −0.164 ** −0.167 *** −0.140 ** −0.160 **

[−6.43] [−3.14] [−3.13] [−3.73] [−2.73] [−3.09]
Individual control variable NO YES YES NO YES YES

Urban control variable NO NO YES NO NO YES

Panel B: Are you aware of water pollution?
b21a02 −0.286 *** −0.206 *** −0.201 *** −0.211 *** −0.187 *** −0.187 ***

[−6.62] [−4.19] [−4.07] [−4.92] [−3.84] [−3.82]
Individual control variable NO YES YES NO YES YES

Urban control variable NO NO YES NO NO YES

N 9107 7842 7842 9107 7842 7842

Note: *** 1%, ** 5%; Z value in parentheses.

4.1.3. The Weakening Effect of Environmental Awareness

The first two parts, respectively, analyze the impact of environmental regulation and
environmental awareness on environmental governance satisfaction. It is found that the
enhancement of environmental regulation will enhance environmental governance satisfac-
tion, while environmental awareness will weaken environmental governance satisfaction.
It is worth studying that whether the impact of these two explanatory variables on environ-
mental governance satisfaction is independent or interactive. This part discusses this issue
by estimating Equations (6) and (7) (the definitions of variables are the same as before).
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It focuses on the coefficient µ of the interaction between environmental regulation and
environmental awareness. The specific results are shown in Tables 5 and 6.

Satis f actionij = F
(

αRegulationj + βAwarenessij + γpij + ϕqj + εij

)
(6)

Satis f actionij = F
(

αRegulationj + βAwarenessij + µRegulationj ∗ Awarenessij + γpij + ϕqj + εij

)
(7)

Table 5. The weakening effect of environmental awareness.

b23 b23 b23 b24 b24 b24

Panel A: No Interactive item
regulation −149.889 *** −119.437 *** −68.540 *** −63.468 *** −59.145 *** −94.443 ***

[−11.96] [−8.73] [−3.92] [−5.11] [−4.37] [−5.44]
b21a01 −0.292 *** −0.168 ** −0.168 ** −0.167 *** −0.142 ** −0.166 **

[−6.46] [−3.24] [−3.22] [−3.73] [−2.77] [−3.20]
Individual control variable NO YES YES NO YES YES

Urban control variable NO NO YES NO NO YES

Panel B: Interactive item
regulation −204.391 *** −109.288 −90.833 −127.050 * −64.179 −105.713

[−3.64] [−1.77] [−1.45] [−2.32] [−1.07] [−1.74]
b21a01 −0.992 −0.039 −0.455 −0.985 −0.207 −0.311

[−1.41] [−0.05] [−0.59] [−1.43] [−0.28] [−0.41]
regulation * b21a01 57.335 −10.64 23.613 67.02 5.287 11.965

[0.99] [−0.17] [0.37] [1.19] [0.09] [0.19]
Individual control variable NO YES YES NO YES YES

Urban control variable NO NO YES NO NO YES

N 9107 7842 7842 9107 7842 7842

Note: *** 1%, ** 5%, * 10%; Z value in parentheses.

Table 6. The weakening effect of environmental awareness.

b23 b23 b23 b24 b24 b24

Panel A: No Interactive item
regulation −151.467 *** −120.659 *** −69.310 *** −64.566 *** −60.191 *** −95.134 ***

[−12.08] [−8.82] [−3.97] [−5.20] [−4.44] [−5.48]
b21a02 −0.297 *** −0.218 *** −0.207 *** −0.215 *** −0.193 *** −0.195 ***

[−6.86] [−4.44] [−4.18] [−5.01] [−3.95] [−3.96]
Individual control variable NO YES YES NO YES YES

Urban control variable NO NO YES NO NO YES

Panel B: Interactive item
regulation −266.982 *** −166.936 ** −167.570 ** −138.114 * −63.624 −124.334 *

[−4.80] [−2.65] [−2.61] [−2.56] [−1.04] [−2.01]
b21a02 −1.789 * −0.811 −1.473 −1.167 −0.237 −0.572

[−2.55] [−1.03] [−1.85] [−1.72] [−0.31] [−0.74]
regulation * b21a02 121.677 * 48.399 103.475 77.655 3.598 30.836

[2.13] [0.75] [1.59] [1.40] [0.06] [0.49]
Individual control variable NO YES YES NO YES YES

Urban control variable NO NO YES NO NO YES

N 9107 7842 7842 9107 7842 7842

Note: *** 1%, ** 5%, * 10%; Z value in parentheses.

Panel A in Table 5 and Panel A in Table 6 show that when considering both environ-
mental regulation and environmental awareness, the direction of the effect of environmental
regulation and environmental awareness on environmental governance satisfaction does
not change without adding the interaction between them. No matter whether the indi-
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vidual characteristics variables and urban characteristics variables are included or not,
the relationship between environmental regulation and environmental governance satis-
faction is positive, and environmental awareness is negatively related to environmental
governance satisfaction, which is significant at the level of 1% or 5%. When the interactive
item between environmental regulation and environmental awareness is added, the coef-
ficient of environmental regulation is negative. However, the coefficients of interaction
between environmental regulation and environmental awareness are positive. When public
environmental awareness is taken into account, the positive relationship between envi-
ronmental regulation and environmental governance satisfaction is affected. The possible
explanation is that when the public has a certain degree of environmental awareness, their
requirements for environmental quality will be higher. It is more difficult to improve the
public satisfaction with environmental governance.

4.2. Robustness Test

In the previous sections, we analyze the impact of environmental regulation and
environmental awareness on environmental governance satisfaction and found that the
relationship between environmental regulation and environmental governance satisfac-
tion is positive, while environmental awareness is negatively related to environmental
governance satisfaction. That is, environmental regulation can improve environmental
governance satisfaction, while environmental awareness will weaken environmental gov-
ernance satisfaction. We also found that when public environmental awareness is taken
into account, the positive relationship between environmental regulation and environmen-
tal governance satisfaction is affected. To verify these conclusions, we will use different
environmental regulation indicators and environmental awareness indicators to test the
robustness. Firstly, environmental regulation indicators remain unchanged, and different
environmental awareness indicators are selected. This paper selects the understanding
of environmental protection knowledge in CGSS (2013). It mainly includes b2507 “grade
III air quality means better than grade I air quality in the air quality report” and b2509
“class V water quality means better than class I water quality in the water pollution report”.
If the answer is correct, the value is 1; otherwise, the value is 0. Panel A in Table 7 shows
that the coefficients of environmental regulation are significantly negative. That is, the rela-
tionship between environmental regulation and environmental governance satisfaction is
significantly positive. The coefficients of interaction between environmental regulation and
environmental awareness are still negative, but not significant. Although the coefficient of
interaction between environmental regulation and b21a07 is significantly negative. How-
ever, the coefficient is significantly lower than that of environmental regulation. It confirms
that environmental awareness will affect the positive relationship between environmental
regulation and environmental governance satisfaction. The second method is to simultane-
ously modify the environmental regulation indicators and the environmental awareness
indicators. The environmental regulation will be represented by a new indicator, which is
a positive indicator. It was synthesized by sulfur dioxide removal rate, soot removal rate,
industrial solid waste comprehensive utilization rate, sewage treatment rate, and harmless
treatment rate of household waste. In CGSS (2013), b21a04 “are you aware of industrial
waste pollution” and b21a10 “are you aware of food pollution” were selected as environ-
mental awareness indicators. If the answer is yes, the value is 1; otherwise, the value
is 0. Panel B in Table 7 shows that the coefficients of environmental regulation are signifi-
cantly positive. It indicates that the relationship between environmental regulation and
environmental governance satisfaction is significantly positive. While the coefficients of
interaction between environmental regulation and environmental awareness are negative,
with a certain significance. It shows that when environmental awareness is taken into
account, the positive relationship between environmental regulation and environmental
governance satisfaction is affected.

In this part, the main conclusions are tested for robustness by selecting different
environmental regulation indicators and environmental awareness indicators. Furthermore,
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the main conclusions can be confirmed by the robustness test. That is, the relationship
between environmental regulation and environmental governance satisfaction is positive.
When environmental awareness is taken into account, the positive relationship between
environmental regulation and environmental governance satisfaction is affected.

Table 7. Robustness test.

b23 b24 b23 b24

Panel A: environmental regulation indicators remain unchanged, and environmental awareness indicators changed
regulation −59.705 ** −78.983 ***

[−3.11] [−4.14]
b2507 0.402 0.679

[1.10] [1.87]
regulation * b2507 −42.884 −65.695 *

[−1.44] [−2.22]
regulation −58.914 ** −86.454 ***

[−3.16] [−4.67]
b2509 0.542 0.414

[1.36] [1.04]
regulation*b2509 −53.55 −42.64

[−1.64] [−1.32]
Individual control variable YES YES YES YES

Urban control variable YES YES YES YES

N 7842 7842 7841 7841

Panel B: environmental regulation indicators and environmental awareness indicators changed
regulation 0.963 *** 0.916 ***

[3.55] [3.39]
b21a04 0.420 * 0.17

[2.18] [0.89]
regulation * b21a04 −0.687 * −0.372

[−2.51] [−1.36]
regulation 1.207 *** 1.039 ***

[4.74] [4.11]
b21a10 0.652 *** 0.3

[3.55] [1.64]
regulation * b21a10 −1.059 *** −0.558 *

[−4.00] [−2.12]
Individual control variable YES YES YES YES

Urban control variable YES YES YES YES

N 7841 7841 7838 7838

Note: *** 1%, ** 5%, * 10%; Z value in parentheses.

4.3. Further Research

Through the above analysis, we know that environmental regulation can improve
environmental governance satisfaction, while environmental awareness will weaken en-
vironmental governance satisfaction. What are the possible influence paths of these two
explanatory variables on environmental governance satisfaction? This section attempts to
answer this question.

Environmental regulations are intended to deal with pollution. If the environmental
regulation policy is implemented, the public may think that environmental pollution has
been improved. It will also improve their satisfaction with the government’s environmental
governance. To verify this path, we analyze it with Equation (8). The environmental quality
indicators are b21b01 “what is the severity of air pollution in your area?” and b21b02 “what
is the severity of water pollution in your area?” (the values are 1∼7. It indicates from “no
problem” to “very serious”). Environmental regulation selects a positive indicator that
is synthesized by the removal rates of various pollutants. Other control variables are the
same as before. The specific results are shown in columns 1∼2 of Table 8. Environmental
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regulation is significantly negatively related to pollution problems in the region. It indi-
cates that with the implementation of environmental regulation, the public believes the
pollution problem in their area decreased. Then their satisfaction with environmental
governance improved.

Environmentij = F
(

αRegulationij + γpij + ϕqj + εij

)
(8)

Environmental awareness is the public’s cognition of environmental problems, that is,
whether the public is aware of various types of environmental pollution problems. If the
public has a certain understanding of environmental pollution, it may promote the public
to pay attention to environmental problems and environmental protection information. It
also improves their requirements for environmental governance. Furthermore, it is more
rigorous to identify the satisfaction with government environmental governance. If the
public has a certain awareness of environmental pollution, it will enhance the possibility of
actively discussing environmental protection with relatives and friends around. Further-
more, it may increase the public’s demand for higher environmental governance, to have a
higher evaluation standard of environmental governance satisfaction. To verify these two
paths, we will analyze them in combination with Equation (9). The explanatory variables
were b2202 “discuss environmental issues with your relatives and friends” and b2206
“actively pay attention to environmental issues and environmental information reported in
radio, television, and newspaper” in CGSS (2013) (the values are: never = 1, occasionally
= 2, often = 3). The explanatory variables were still b21a01 and b21a02. Other control
variables are the same as before. The specific results are shown in 3∼6 columns in Table 8.
Environmental awareness has a significant positive effect on the public’s discussion of
environmental protection issues with their relatives and friends. Environmental awareness
also has a significant positive effect on active attention to environmental issues and environ-
mental information reported in radio, television, and newspapers. It shows that the public’s
awareness of environmental pollution can improve the requirements for environmental
quality. Then the evaluation of environmental governance satisfaction will be affected.

Concernij = F
(

βAwarenessij + γpij + ϕqj + εij

)
(9)

Table 8. Analysis of influence mechanism.

b21b01 b21b02 b2202 b2202 b2206 b2206

regulation −0.426 *
[−2.53]

regulation −0.847 ***
[−5.07]

b21a01 0.352 ***
[5.49]

b21a02 0.443 ***
[7.35]

b21a01 0.444 ***
[6.92]

b21a02 0.398 ***
[6.74]

Individual control variable YES YES YES YES YES YES
Urban control variable YES YES YES YES YES YES

N 7380 7339 7831 7831 7829 7829
Note: *** 1% , * 10%; Z value in parentheses.

5. Conclusions

This paper studied the impact of environmental regulation and environmental aware-
ness on environmental governance satisfaction with the data of the Chinese General Social
Survey (CGSS) in 2013. The result shows that environmental regulation has a significant
positive impact on environmental governance satisfaction, while environmental awareness
has a significant negative impact on environmental governance satisfaction. We also found
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that when public environmental awareness is taken into account, the positive relationship
between environmental regulation and environmental governance satisfaction is affected.
Environmental pollution may impact people’s perceptual domain and thus affect their
well-being [25,26]. Environmental regulation may improve the public’s satisfaction with
environmental governance by improving their subjective perception of environmental
quality. Environmental awareness may affect the evaluation criteria of public satisfaction
with environmental governance. It may also affect public satisfaction with environmen-
tal governance.

In general, the public thinks environmental regulation can control environmental
pollution. That is, environmental regulation and environmental governance satisfaction
are positively related. However, with the enhancement of environmental awareness,
the public’s demand for environmental quality has increased. The positive relationship
between environmental regulation and environmental governance satisfaction is nega-
tively affected. Therefore, in evaluating the policy effect of government environmental
regulation, public participation is conducive to expanding the evaluation perspective of
policy effect and enhancing the credibility of environmental regulation effect. Meanwhile,
the public’s environmental governance evaluation is conducive to urging the government
to control environmental pollution and promoting the realization of “ecological benefits
for the people”.
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