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Abstract

Based on the data from the Chinese General Social Survey (CGSS) 2015 and the statistical yearbooks
of 89 corresponding prefectures, this paper constructs an ordered probit model and a mediation effect
model to explore the logic of how environmental regulation and environmental accountability jointly
influence public satisfaction with environmental governance. The results indicate that both the intensity
of environmental regulation and the cognition of environmental accountability significantly promote
public satisfaction with environmental governance. Notably, public environmental accountability
cognition plays a partial mediating role in the influence of environmental regulation on environmental
governance satisfaction. Further analysis reveals that this mediating effect is unique to urban groups,
with notable differences observed between urban and rural areas. Consequently, this paper suggests
policy implications, such as optimizing and innovating the environmental accountability system while

actively guiding the public to engage in orderly environmental governance supervision.
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Introduction

The 1960s and 1970s marked the beginning
of international ecological governance. With the
publication of Silent Spring and The Limits to Growth,
the international community recognized that human

*e-mail: 2017036@fjjx.edu.cn

activities aimed at industrial development and wealth
accumulation had caused a serious ecological crisis.
Ecological governance has transformed from being
merely an environmental field into an international
political issue. In today’s world, no political party dares
to claim that they can ignore environmental changes.
Since 2013, the Chinese government has proposed a
series of new concepts, ideas, and strategies to promote
the construction of ecological civilization in the new
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era. This has provided fundamental guidance and
practical paths for ecological environment governance
with Chinese characteristics. The promotion of the
idea of “ecological civilization” firmly established the
concept that “clear waters and green mountains are as
valuable as mountains of gold and silver.” This not only
shifted the governing philosophy but also significantly
boosted the implementation of environmental regulation
policies by local governments. The environmental
regulation policy system evolved from scratch and
underwent transformative developments to reach
its full potential [1, 2]. The Chinese government
revised the Environmental Protection Law and the
Atmospheric Pollution Prevention and Control Law
to encourage local governments to take responsibility
for environmental governance. They also implemented
ecological environment protection inspections and
established a system of accountability for ecological
protection for party and government leaders. In
2022, the National Conference on Eco-environmental
Protection proposed accelerating the construction
of a modern environmental governance system,
emphasizing the need for accurate and standardized
accountability implementation to better supervise and
execute environmental protection measures. In the new
era, public expectations and demands lie at the heart
of ecological environment governance, with public
satisfaction serving as a crucial barometer for assessing
the performance of such governance [3-5]. Since the
emergence of the new public management movement,
the academic community has increasingly recognized
the theoretical significance of the “satisfaction model”
in the context of government performance evaluation
[6, 7]. Therefore, research examining public satisfaction
with environmental governance holds great theoretical

and practical importance.

As China’s environmental governance practices
continue to evolve, both research and practitioners
have begun to delve into a novel question: whether
the harmonious interplay between the enactment of
environmental regulatory policies and the oversight of
accountability can boost public satisfaction with the
government’s environmental governance endeavors.
More precisely, does the public hold a favorable view
towards the effectiveness of environmental governance
under the current regulatory framework? Furthermore,
can the intensification of environmental regulations
and accountability mechanisms effectively enhance
public satisfaction with environmental governance?
Existing literature has extensively examined the
intersection of environmental regulation, environmental
accountability, and public satisfaction, yielding a
rich array of findings. Regarding environmental
regulation, current research primarily focuses on its
impact on objective performance indicators of green
development, such as regional economic growth
quality [8], ecological efficiency [9], green development
performance [10], and the enhancement of social welfare
[11, 12]. Environmental regulation is analyzed from two

perspectives: static and dynamic. The static perspective
suggests that environmental regulation initially has
a restraining effect on green development, while the
dynamic perspective argues for its promoting effect
over time [13-15]. As research has progressed, scholars
have discovered that environmental regulatory policies
do not have a simple linear effect but instead exhibit an
inverted “U” or “U”-shaped relationship [9, 16].

Regarding environmental accountability, research
has paid close attention to the central environmental
protection inspection system’s generation logic.
Through text analysis, some research has traced the
evolution of the environmental accountability system.
Recently, much research has focused on environmental
accountability performance, exploring its potential
to improve environmental governance performance,
identifying improvement strategies, and outlining future
reform directions. Additionally, research has investigated
the relationship between environmental accountability
and public satisfaction with environmental governance
[17, 18]. It has further revealed that environmental
accountability plays a regulatory role in how the
government’s environmental protection image impacts
public satisfaction with environmental governance.
Specifically, it enhances the positive effect of the
government’s environmental protection image on
satisfaction [3]. The more effective the public perceives
environmental accountability to be, the higher their
satisfaction with environmental governance. This
cognitive relationship is mediated by the effectiveness
judgment of environmental complaints [2]. Therefore,
research is paying attention to the subjective aspects of
environmental accountability and governance. Although
there is a belief that there is a close relationship between
environmental accountability and governance, there is
still a lack of systematic and sufficient theoretical proof
of their relationship, and a consistent conclusion on the
specific logic has not yet emerged.

In summary, previous research has focused
on objective governance performance in terms of
environmental regulations and accountability. However,
public satisfaction with governance performance may
not necessarily align with objective measures [19].
Following the concept of “empowering the public to have
a voice”, further research is needed to enrich the study
of the perceived environmental governance performance
by the public. Moreover, few studies have systematically
and thoroughly examined the relationship between
environmental regulations, accountability, and public
satisfaction with governance, and those that do often
lack sufficient theoretical justification. Existing research
has not precisely answered the propositions derived
from China’s environmental governance practices.
Therefore, this study attempts to use the policy
implementation cycle theory, combined with the 2015
Chinese General Social Survey (CGSS) and China
statistical yearbook data, to construct an ordered
probit model and a mediation model to empirically
analyze the relationship between environmental
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regulations, accountability, and public satisfaction
with environmental governance. The ultimate goal is
to contribute to the international community’s efforts
to refine environmental regulations and accountability
systems, thus facilitating the identification of solutions
to macro-level problems and shaping future strategies
for sustainable development.

The main contributions of this paper can be
summarized into the following two aspects: Firstly, it
examines the subjective performance of environmental
regulations and accountability from the perspective
of public satisfaction, thus enriching the research
perspective of environmental policy performance.
The results of this study hold certain significance for
the improvement and optimization of environmental
regulations and accountability systems, providing useful
references for environmental governance. Secondly,
within the context of China, this study systematically
explores the relationship between environmental
regulations, accountability, and subjective
environmental governance performance, building upon
the policy implementation cycle and satisfaction model.
The study offers a more comprehensive overview of
China’s environmental governance policy characteristics
and a more insightful explanation of the “black box”
behind China’s recent environmental governance
achievements.

Theoretical Analysis and Research Hypothesis

The policy implementation cycle model, proposed by
American policy scholars Martin Rein and Frances F.
Rabinovitz in 1978, divides the policy execution process
into three stages: guideline development, resource
allocation, and monitoring. Guideline development
and resource allocation fall within the realms of policy
formulation and implementation. However, monitoring
assesses the process and results to emphasize the
administrative responsibility of the implementers. This
model introduces monitoring as a crucial component
of the policy implementation process, highlighting
its significance in preventing issues such as selective
implementation and administrative responsibility
vacancies. As China’s environmental governance
practices continue to evolve, a two-stage policy
implementation process centered on “supervision”
has emerged, encompassing environmental regulation
and accountability. Consequently, utilizing the policy
implementation cycle model to explore the nexus
between environmental regulation and accountability is
highly pertinent.

With the deepening of governance reform in
China’s ecological and environmental sectors, the
environmental regulation policy system has undergone
a significant strategic transformation. Policy concepts
have evolved from “pollution prevention and control”
to “ecological civilization.” Amidst fervent advocacy
for stricter environmental protection laws and the fight

against pollution, the accountability mode, primarily
based on environmental protection inspections and
talks, has greatly facilitated the implementation of
local environmental protection regulations and further
refined China’s ecological and environmental policy
systems [20]. Since the 18th National Congress of the
Communist Party of China, this study has explored
the relationship between environmental regulation and
accountability in the practical context of ecological
civilization construction as a key aspect of deepening
the reform of the environmental policy system in
Chinese ecological and environmental fields. Based on
this hypothesis and the policy implementation cycle
model, environmental regulation can be viewed as
encompassing the stages of guideline development
and resource allocation within the narrower scope
of environmental policy. Another aspect of vertical
environmental accountability centers primarily on
environmental protection inspections and discussions
as a monitoring stage. Within this framework, it becomes
pertinent to assess the performance of environmental
policies in the two stages of environmental regulation
and accountability. In the delegation-agent relationship
between the public and the government and between
the central and local governments, public satisfaction
with environmental governance emerges as a crucial
indicator for measuring the subjective performance of
environmental governance services.

This assessment is grounded in the customer
satisfaction model, which not only confirms objective
performance but also underscores the people-centered
governance ethos and the public value inherent in
policy services [2, 5]. Therefore, it is feasible to
construct a theoretical model (illustrated in Fig. 1)
that outlines the relationships between environmental
regulation, accountability, and public satisfaction
with environmental governance services within the
frameworks of the policy implementation cycle and
satisfaction models. This model offers the potential
to provide empirical evidence and analytical rigor,
enabling a deeper understanding of the dynamics at play
in environmental policy implementation and its impact
on public satisfaction.

Environmental Regulation and Environmental
Governance Satisfaction

Under China’s environmental governance model,
local governments bear the primary responsibility
for environmental management. The effectiveness
of environmental protection is closely tied to the
performance evaluation and career advancement of
local officials. Therefore, local governments have shown
high enthusiasm for environmental governance and
have successively implemented specific environmental
regulation measures, including emission standards,
mandatory closures of polluting enterprises, and
pollution control measures for livestock and poultry
farming. These measures have somewhat improved the
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Fig. 1. The theoretical framework model and research hypothesis of this study.

public’s living environment and fulfilled expectations
for environmental protection. As citizens’ awareness
of environmental rights gradually rises, the effective
implementation of these measures will enhance
public satisfaction with environmental governance.
However, due to the unprecedented attention paid by
the central government to environmental protection,
if local governments’ regulatory measures fall short
of expectations, it is likely to give the public the
impression that the government is not taking sufficient
action on environmental issues, thereby reducing public
satisfaction with environmental governance. In view of
this, the following basic hypothesis is proposed:

H1: Environmental regulation has a reinforcing effect
on public environmental governance satisfaction. The
greater the intensity of local government environmental
regulation, the higher the public satisfaction with
environmental governance.

Environmental Regulation, Environmental
Accountability, and Environmental
Governance Satisfaction

Based on the policy implementation cycle model,
environmental regulation and accountability constitute
the two key stages of environmental governance policy
execution. During the environmental regulation stage,
local governments, confronted with the dual challenge
of economic growth and ecological conservation, are
susceptible to shifting from being “agent-oriented
political operators” towards behaving as “profit-driven
political operators,” leading to opportunistic decision-
making [21]. Environmental accountability, on the
other hand, refers to the “government inspection”
efforts undertaken by the central government towards
local governments via a pressure-driven mechanism.
Numerous studies have demonstrated that environmental
accountability can significantly enhance the efficacy of
environmental regulation [22, 23]. Thus, the greater the

intensity of environmental regulation, the more likely
the public is to perceive local governments as proactive
political operators and the more faith they have in
the effectiveness of central government supervision.
Conversely, a decrease in the intensity of environmental
regulation may lead the public to believe that central
government accountability is weakened.

In view of this, the following basic hypothesis is
proposed:

H2a: Environmental regulation has a positive
effect on the public’s recognition of accountability.
The greater the intensity of local government
environmental regulation, the more the public
believes that the central government’s environmental
accountability is effective.

In summary, the logic behind environmental
accountability perception aims to enhance local
governments’ awareness of environmental governance
within a pressure-based system. It addresses potential
issues of agency deviation and selective execution in
the delegation relationship between central and local
governments through the application of pressure and
constraints. Ultimately, this approach aims to improve
the efficiency of environmental governance [22]. Based
on this logic, examining how accountability cognition
affects public satisfaction amounts to analyzing
the public’s assessment of the government’s image
or credibility within the context of environmental
governance. If local governments fail to rectify
misconduct in environmental governance, it will become
challenging for them to gain public trust and support.
Conversely, if the public believes that local officials who
neglect duties in environmental governance will be held
accountable, they are more likely to acknowledge their
environmental governance efforts, leading to higher
satisfaction levels. In light of these considerations,
the following hypothesis is proposed to explore the
relationship between environmental accountability
perception and environmental governance satisfaction:
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H2b: Environmental accountability perception has
a positive effect on public environmental governance
satisfaction.

Combining H2a and H2b, accountability cognition
plays an intermediary role in the process of strengthening
public satisfaction with environmental regulation. On
the one hand, the intensity of the local government’s
environmental regulation directly affects the public’s
perception and judgment of the central government’s
accountability. On the other hand, the public’s perception
and judgment of the central government’s accountability
is actually a psychological shaping of the image of the
government’s active participation in environmental
governance, which helps to improve public satisfaction with
environmental governance. Therefore, the comprehensive
hypothesis on the relationship between environmental
regulation, accountability perception, and environmental
governance satisfaction is proposed as follows:

H2: Environmental accountability perception plays
an intermediary role in the impact of environmental
regulation on public satisfaction. The stronger the
environmental regulation, the more powerful the public
believes environmental accountability perception will
be, and the higher public satisfaction with environmental
governance will be.

Under China’s urban-rural dual system, it must be
explored in depth from the perspective of the urban-
rural divide. Firstly, there are significant differences in
the basic conditions and governance capacity of urban
and rural environmental governance. Furthermore,
with the tightening of environmental policies, pollution
transfer between urban and rural areas has exacerbated
existing disparities in environmental governance.
Secondly, various research has demonstrated that urban
and rural residents hold distinct attitudes and engage in
varying behaviors towards environmental governance.
For instance, compared to rural residents, urban residents
often exhibit a stronger sense of environmental
responsibility and demonstrate more  proactive
environmental protection behaviors [12, 24]. It is
primarily driven by their environmental responsibility
and behavioral efficacy [25]. Additionally, there is a
significant difference between urban and rural residents’
understanding of and emphasis on public services due
to differences in education levels and employment
status. Urban residents often possess more channels
for information acquisition and political participation,
which directly influence their perception and judgment
towards environmental governance work. Given these
considerations, it is plausible that there exists urban-rural
heterogeneity in the relationship between environmental
regulation, accountability perception, and public
satisfaction. Based on these observations, the following
hypothesis is proposed:

H2c: There are urban-rural differences in the
impact of the strength of environmental regulation
and the judgment of whether public environmental
accountability perception is effective on environmental
governance satisfaction.

Experimental
Data Source

The Chinese General Social Survey (CGSS),
initiated in 2003, stands as the earliest nationwide,
comprehensive, and continuous academic survey project
in China. CGSS systematically and comprehensively
collects data across multiple levels, encompassing
society, community, family, and individual, summarizes
trends in social change, explores issues of significant
scientific and practical importance, promotes openness
and sharing in domestic scientific research, provides
data for international comparative studies, and serves
as a multidisciplinary platform for economic and social
data collection. Presently, CGSS data has emerged as the
most crucial data source for studying Chinese society
and is widely utilized in scientific research, teaching,
and government decision-making. The utilization of
CGSS2015 data in this study is primarily based on
two considerations: (1) CGSS2015 data includes key
indicators such as public awareness of environmental
accountability and satisfaction evaluation.
Additionally, it incorporates information on personal
characteristics, human capital, family characteristics,
working conditions, and other aspects, thus facilitating
a deeper understanding of the public’s evaluation and
differences in environmental governance, which aligns
with the research focus of this paper. (2) The sampling
of CGSS data employs a stratified design, and the
survey encompasses 31 provinces, municipalities, and
autonomous regions in mainland China. With a large
sample size and widespread distribution across regions,
it is frequently utilized in prior studies on environmental
governance and is both authoritative and representative.

The data for the core variable — environmental
regulation came from the China Urban Statistical
Yearbook, while the other variables were from the
CGSS (2015). During the specific analytical process,
this study carefully selected environmental governance
satisfaction, environmental accountability, and several
control variables from the CGSS (2015) dataset. These
variables were then merged with the environmental
regulation data of various cities to obtain all the
necessary data for this study. Invalid data such as
“unknown”, “unable to answer”, “refused to answer”,
“not applicable”, etc. were treated as missing values
and eliminated. Finally, 89 prefecture-level city samples
and 3,471 valid samples of public individuals were
retained. From the age distribution of the public sample,
respondents above 45 years old accounted for 42.07%,
approximately one-third of the entire sample, while
those aged 45 and below accounted for 57.93%. From the
education level distribution of the public sample, 27.78%
of the public possess a primary school education level
or below, 34.80% possess a junior high school education
level, 21.49% possess a senior high school education
level, and 15.93% possess a college education level or
above. From the source distribution of the public sample,
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the urban sample constituted 60.50% of the total sample,
while the rural sample made up 39.50%. Overall, the
distribution of public individual samples is relatively
representative and consistent with the actual population
distribution in China, as verified by comparisons with
official census data and population statistics.

Variable Selection Explanation

Environmental regulation is the core explanatory
variable. Following the approach of Cole and Elliott
(2003) [26], this study uses the ratio of industrial value
added to pollutant emissions to measure the intensity of
government environmental regulation [27]. The main
reason is that pollutant emissions are intuitive data that
measure the amount of pollution emitted by enterprises
during production activities. The government has
made new provisions for energy conservation and
emissions reduction and has included a series of
pollution indicators in the overall evaluation system for
regional economic and social development, indicating
that it will pay more attention to pollutant emissions.
The higher the regulatory strength, the smaller the
pollutant emissions per unit of industrial value added,
and the greater the industrial output value brought by the
unit of pollutant emissions. Considering data availability
and measurement accuracy, the comprehensive ratio
of industrial value added to industrial wastewater
emissions, industrial exhaust emissions, and industrial
solid waste emissions is selected to measure the strength
of government environmental regulation. This study
uses linear standardization and the averaging of the
three pollution emission data points to calculate the
regulatory strength of each city. The selected pollution
emission indicators are industrial wastewater emissions,
industrial sulfur dioxide emissions, and industrial dust
emissions in 2015. The calculation method is shown in
formulas (1) and (2), where the first step is to linearly
standardize each indicator to solve the problem of
dimensionlessness.

[Py, — min (IP,,;,)
max(IPy,,) — min (IPy,,) (1)

1Py, =

1AV, — min (IAV,,)
max(IAV,,) — min (IAV,,) ©)

1AV =

where IP = represents the original value of the n-type
pollution index in the m city, max(/P ), min(/P, )
represent the maximum and minimum values of
the pollutant n in the m city, respectively, and IP*
represents the standardization of the pollutant of this
type in each city; IAV, represents the original value
of the industrial value-added in the m city, max(/4V ),
min(/4V ) represent the maximum and minimum
values of the industrial value-added in the m city,
respectively, and /4V * represents the standardization of
the industrial value-added in each city (m = 1, 2, 3...,
85;n=1,2,3).

Secondly, the ratio of industrial value-added to
industrial wastewater discharge, industrial exhaust
emission, and industrial dust emission is calculated,
respectively. In fact, different pollutants cannot be
added up due to their different forms of existence. This
study uses the method of ratio calculation to measure
the industrial output brought by unit wastewater,
exhaust gas, and dust emissions. Finally, the average is
calculated by summing and averaging the data to assess
the strength of environmental regulation, as shown in
formulas (3) and (4).

1AVS
ERIL,,, = —=

1Pon 3)

3
1
ERI,, = gz ERIL,,,
n=1 4)

where ERI = represents the regulatory level of the n-type
indicators in the m city, and ER/ represents the final

environmental regulatory level of the m city.

The environmental accountability variable serves as
the mediating variable in this study, assessed through the
public’s comprehension of environmental accountability
in the CGSS (2015) dataset. The pertinent question
is: Will government leaders be held accountable for
environmental degradation if they blindly prioritize
output and neglect corporate emission supervision?
The accountability level is denoted by a five-point scale
ranging from 1 to 5, indicating very little, sometimes,
basically, usually, and always, respectively. A higher
score signifies a more stringent accountability level.

The environmental governance satisfaction variable
is the dependent variable in this study, measured by
the public’s evaluation of environmental governance
satisfaction in the CGSS (2015) dataset. Specifically,
the question asks: “How satisfied are you with the
government’s performance in the following areas of
environmental protection work?” The satisfaction level
is categorized into five levels, from 1 to 5, indicating
very dissatisfied, dissatisfied, neutral, satisfied, and
very satisfied, respectively. A higher score indicates a
higher level of public satisfaction with environmental
governance.

To increase the credibility and accuracy of the
study, we referred to the practices of Shi et al. (2020)
[2] and selected the following control variables, which
are divided into individual characteristics and regional
levels. Individual characteristics include gender, age,
education level, political affiliation, health status,
personal income, and household registration status;
regional control variables include per capita GDP
and regional variables. For specific variable definitions
and statistical descriptions, see Table 1.

After screening the CGSS data, a total of 3,471
questionnaires were obtained. As for the accountability
perception, 48.08% of the respondents believed that
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Table 1. Variable selection and data processing.

Variable Variable name Variable definition Processing and assignment mean Star}da}rd
deviation
Industrial added value,
Core . industrial waste water .
Environmental L . . Values are normalized, summed,
explanatory . emissions, industrial waste 0.60 4.74
. regulation o . . and averaged.
variable gas emissions, and industrial
solid waste emissions
Will government leaders
be held accountable for
Intermediate Environmental their one-sided pursuit of Take the original value 1-5. The
variable accountability output value and negligent higher the value, the stronger the 3.27 0.93
perception supervision of enterprise accountability
emissions, resulting in
environmental degradation?
. Environmental Are you satisfied with the Take the original value 1-5. The
Explained R . .
variable governance government’s performance in larger the value, the higher the 2.63 1.10
satisfaction environmental governance? satisfaction
Gender What is your gender? Take the original Vilue: male =0; 0.52 0.50
female = 1
Age What is your date of birth? 2015 minus dztgeeof birth to get 49.48 17.19
Controlled 1 = Elementary school and below;
variables i i = Junior hi -3 =Hi
Education level What is your hlghest level of | 2 = Junior hlgh S(':hOOI, 3 =High 219 581
education? school or junior college;
4 = University and above
Political What is your political Mass = 0; party members, league 0.16 037
affiliation affiliation? members, democratic parties = 1 ’ ’
What do you think is your | Take the value 1-5. The higher the
Health status state of health? value, the healthier the body 365 1.05
. What was your total personal .
Personal income . Take the original value 28144.52 | 60239.09
income for last year?
Household What is your household Agricultural household = 0, non- 0.43 0.50
registration nature registration status? agricultural household = 1 ' ’
GDP per capita | GDP per capita data by region Take the original value 59352.8 33473.37
Reglonal City code Take the original value 42.70 27.23
variables

Note: Due to space limitations, a list of specific municipalities and their combined environmental regulation values is not included in

this study. You can ask the author for a copy if you need it.

when the environment deteriorates, the government is
“rarely” or “sometimes” held accountable: 27.66% of
the respondents believed that when the environment
deteriorates, the government is “basically” held
accountable; and 24.26% of the respondents believed
that when the environment deteriorates, the government
is “usually” or “always” held accountable. Regarding
environmental governance satisfaction, 20.63% of the
respondents had a “dissatisfied” or “very dissatisfied”
attitude, 33.10% had a “neutral” attitude, and 46.27%
had a “satisfied” or “very satisfied” attitude. Using data
from the statistics yearbook, 89 cities in 22 provinces
across the country (excluding Hainan, Xinjiang, Tibet,
Hong Kong, Macau, and Taiwan) were selected based on
the prefecture-level cities involved in the public sample
in CGSS (2015) for environmental regulation indicators.
After calculating the average value of environmental

regulation in 89 cities, it was found that the average
value is 0.84. Nearly half of the cities have above-
average levels of environmental regulation, and 80%
of the cities have a positive value for environmental
regulation, indicating that environmental regulation has
a positive effect.

Model Construction

Public satisfaction with environmental governance
was quantified using a five-point Likert Scale method
to obtain ordered categorical variables. Its relationship
with the intensity of environmental regulation and
the perception of environmental accountability was
analyzed through ordered probit regression. Using this
approach, it established the baseline regression model
(represented by Equations (5) and (6) to investigate
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how these factors influence public satisfaction with
environmental governance.

Satisfaction = a, + a;Regulation + a,X;; + azZ; + A; (5)

where X, represents a set of individual characteristic
control variables. Z illustrates the control variables that
account for regional characteristics. ¢, is a constant
term. a, a,, a, are regression coefficients. 4, is a random
error term.

At the same time, in order to investigate whether the
public’s strong cognitive perception of environmental
accountability as a mediating variable can strengthen the
impact of environmental regulation on environmental
governance satisfaction, the study used the mediation
effect model to investigate the influence mechanism,
and the Sobel test was used to test the mediation
effect. The Sobel test has higher testing power than
the sequential regression test and can screen out
insignificant mediation effects. If the P-value of the
Sobel test is less than 0.05, the mediation effect is
established.

Accountability = ¢, + ciRegulation + ¢, X;; + c3Z; + 4,
(6
Satisfaction = a'q + a',Regulation + a',Accountability
+a'3X;; +a'sZ; + 4

)

where ¢, represents the mediating effect of whether
accountability perception is strong. o', represents the
effect of environmental regulation on environmental
governance satisfaction. o', represents the effect of
accountability perception on environmental governance
satisfaction. The control variables in the mediation
model are the same as those in the baseline model. 4, is a
random error term.

Formula (5) examines the direct impact of
environmental regulation on environmental governance
satisfaction, i.e., the overall utility. It demonstrates
the aggregate effect of the public’s perception of the
intensity of environmental regulation on environmental
governance satisfaction, represented by al. Formula
(6) evaluates the impact of environmental regulation
on environmental accountability perception. Formula
(7) examines the indirect impact of environmental
regulation on environmental governance satisfaction,
mediated by the inclusion of accountability perception,
i.e., the mediating effect.

Results and Discussion

Testing the Effect of Environmental
Regulation on Public Satisfaction

A baseline regression was conducted to investigate
the relationship between environmental regulation and

satisfaction with environmental governance. Model
1 assessed the influence of environmental regulation
intensity on satisfaction with environmental governance.
Model 2 combines individual control variables based on
the previous model. Model 3 encompassed all individual
and regional control variables.

Table 2 reveals that environmental regulation has
a positive impact on satisfaction at the 1% level of
significance. This indicates that public satisfaction
with environmental governance has increased as
environmental regulation has increased. The intensity
of government environmental regulation was
measured through industrial wastewater emissions,
industrial exhaust gas emissions, industrial solid waste
management, and investment in industrial pollution
control using results-oriented measures. These measures
provide insights into how effective environmental
regulatory measures are and how they significantly
elevate the public’s perception of the local government’s
positive actions, ultimately leading to higher satisfaction
with the government’s environmental governance. Thus,
hypothesis H1 is validated.

Regarding the control  variables, political
affiliation, gender, and hukou status are associated
with environmental governance satisfaction, with
those who have political status, are male, and have an
urban registration reporting higher satisfaction levels.
Additionally, age has a significant positive correlation
with environmental governance satisfaction, whereas
educational attainment, annual income, and per capita
GDP are significantly negatively correlated. However,
public health status and regional controls are not
significantly associated with environmental governance
satisfaction. These findings indicate that older
people have higher satisfaction with environmental
governance, possibly because they have a better
perception of government efforts in environmental
governance and benefit more from improvements in
the ecosystem. Additionally, they tend to be more
tolerant and understanding when assessing government
environmental  governance  work.  Participants
with political identity had a deeper understanding
of environmental governance and attachment to
government and rated environmental governance higher.
Men tend to have higher satisfaction with environmental
governance than women, which could relate to previous
research indicating that women are less interested in
government work and policies [27]. People with higher
education and income tend to have more stringent
expectations of environmental governance, which can
lead to lower satisfaction levels. Urban residents tend
to evaluate environmental governance less favorably
than rural residents. This could be due to the fact that
residents in urban areas are exposed to a broader range
of environmental issues and media coverage, potentially
leading to higher expectations regarding the effectiveness
of environmental governance. Furthermore, the
complexity of the urban environment, which is subject to
various factors contributing to environmental pollution,
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Table 2. Results of regression analysis of environmental regulation and accountability on satisfaction with environmental governance.

Variables Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)
Environmental 0.024%** 0.024%** 0.022%** i ) )
regulation (0.000) (0.000) (0.000)
Environmental ) ) ) 0.088%** 0.090%** 0.093%**
accountability (0.000) (0.000) (0.000)
Gender 0.111* -0.104* 0.062* 0.059
) (0.003) (0.006) i (0.096) (0.112)
Ave ) 0.004%%* 0.004%%* ] 0.001 0.001
& (0.004) (0.002) (0.518) (0.563)
Education level ] -0.035%%* -0.033%%* ] 0.008 0.007
. v (0.000) (0.000) (0.123) (0.224)
o - 0.171%%* 0.159%% 0.162%%* 0.168
Political Affiliation - (0.001) (0.003) - (0.002) (0.000)
0.003 0.001 0.008 0.008
Health status - (0.884) (0.958) - (0.668) (0.667)
Personal income ) -0.000%%* -0.000%* ) -0.000 -0.000
(0.003) (0.011) (0.795) (0.579)
Household ) -0.150%%* -0.128%* ) -0.105%* -0.128
registration (0.001) (0.004) (0.014) (0.004)
. -0.000%* 0.000%*
GDP per capita - - (0.035) - - (0.008)
Prefecture-level ) i -0.000 i ) 0.001*
city (0.264) (0.077)
Sample size 3,471 3,471 3,471 3,471 3,471 3,471

Note: *, ** #** denote the significance levels of 10%, 5%, 1%, respectively. Model (5) is the test results of adding individual
variables to the baseline model (4). Model (6) is the test results of adding individual and regional variables to the baseline model (4).

@

such as industrial and transportation activities, may also
contribute to these lower evaluations.

Examining the Mediating Effect
of Environmental Accountability Perception

The mediating effect of environmental accountability
perception was assessed in three steps. Firstly, using
public satisfaction with environmental governance as
the dependent variable, environmental accountability
perception and other control variables were included in
the model to examine the direct impact of environmental
accountability perception on public satisfaction, as
demonstrated in Models (4), (5), and (6) in Table 2.
Secondly, environmental regulation was used as the
independent variable to evaluate its mediating effect
on accountability perception, as illustrated in Model
(7) in Table 3. Thirdly, environmental regulation,
accountability perception, and other control variables
were simultaneously included in the model to examine
the mediating effect of accountability perception, as
presented in Model (8) in Table 3.

Model (6) in Table 2 disclosed a positive association
between environmental accountability perception and
public satisfaction with environmental governance,
with regression coefficients significant at the 1% level

indicates that the variable was not put into the regression model.

of statistical significance. Thus, the more powerful
the public perceives environmental accountability to
be, the greater the satisfaction with the government’s
governance performance. As citizens’ awareness of
rights continues to increase, leading to a growing
discrepancy between demands for environmental
quality and the government’s governance capacity, this
discrepancy has become a significant contradiction
in the environmental governance area. Not only does
the public enhance awareness of the government’s
environmental governance responsibilities, but they also
pay more attention to supervising and constraining the
government’s power. These perceptive changes have
become critical factors influencing the public’s trust
and satisfaction with the government. In conclusion,
a reasonable explanation of the positive relationship
between environmental accountability perception and
public satisfaction with environmental governance has
been established, thereby validating H2a.

According to Model 7 in Table 3, environmental
regulation has a significant positive impact on
accountability perception at a 10% significance
level. This finding indicates that as the intensity
of environmental regulation increases, the public’s
perception of government environmental accountability
also strengthens. Both environmental regulation and
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Table 3. Intermediation effect test and robustness test.

Oprobit OLS
Model (7) Model (8) Model (9) Model (10)
. Environmental Environmental Environmental Environmental
Variables s . . s . .
accountability governance satisfaction accountability governance satisfaction
Environmental regulation 0.007* 0.072% 0.007* 00197
g (0.073) (0.000) (0.096) (0.000)
Environmental i 0.021#%%* ) 0.063***
accountability (0.000) (0.000)
Inleldgal control Controlled Controlled Controlled Controlled
variables
Regional control variables Controlled Controlled Controlled Controlled
Sample size 3,471 3,471 3,471 3,471

Note: *, ** *** indicate the significance levels of 10%, 5%, 1%, respectively.

regression model.

environmental accountability play crucial roles in
environmental governance. Environmental regulation
involves the government’s efforts to predict and
prevent potential environmental problems. It demands
strict enforcement of policies during environmental
management  to  mitigate  risks.  Meanwhile,
environmental accountability focuses on supervising
related departments and officials for their irresponsible
actions following environmental incidents. From
the perspective of environmental governance, both
environmental regulation and accountability are actions
taken by the government. However, the main difference
lies in their active and passive natures. Environmental
accountability actively promotes the standardization
and effectiveness of environmental regulation by
supervising and guiding post-problem behavior.
Conversely, environmental regulation  passively
responds to environmental issues under the pressure
of accountability. Thus, when the public observes a
stronger intensity of local government environmental
regulation, they perceive a more significant role for
centralized accountability. This perception is supported
by the positive impact of environmental regulation on
accountability perception. Thus, H2b is confirmed,
highlighting the interconnectedness of environmental
regulation and environmental accountability in
environmental governance.

The statistical test of hypotheses H2a and H2b
confirms hypothesis H2, indicating that the effect of
environmental regulation on public satisfaction with
environmental governance is partially mediated by
environmental accountability perception, leading
to a partial mediating effect. In practice, intensified
environmental  regulation can  strengthen the
perception of the government’s determination and
active efforts towards environmental governance,
which in turn enhances the public’s perception
of the government’s capacity for environmental
accountability. With a stronger sense of government

@

indicates that the variable was not put into the

environmental accountability, the public is more likely
to develop positive evaluations of the government’s
environmental governance performance. Conversely, if
the public perceives weaker government environmental
accountability, public satisfaction with government
environmental governance may be compromised.
Therefore, environmental regulation impacts public
satisfaction ~with environmental governance by
influencing the public’s perception of environmental
accountability through regulation, ultimately affecting
public satisfaction with government environmental
governance.

Urban-Rural Heterogeneity Test

The Chinese dualistic urban-rural system creates
significant heterogeneity between urban and rural
areas due to differences in economic opportunities,
resource accessibility, natural environment, geography,
and infrastructure. Because of this difference in public
service experience, it is necessary to test each area
separately and analyze the different mechanisms that
affect their satisfaction with the environment.

After regressing the intermediate model shown
in Table 4 on the grouped samples, it was found
that the mediation effect remained significant in the
urban sample even after controlling for individual and
regional variables. This implies that in cities, stronger
environmental regulation leads to a greater perception
of environmental accountability, which in turn leads to
higher satisfaction with environmental governance. The
study tested the intermediary effect and confirmed its
significance in urban areas. However, the environmental
accountability coefficient is not significant in the rural
sample, suggesting that environmental accountability
cannot be used as a mediator. According to the
mediation test, if either ¢, or @, is not significant, the
last test is directly conducted via the Sobel test. After
testing, the Sobel test value was found to be significant
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Table 4. Results of regression analysis of urban-rural heterogeneity.
Urban areas Rural areas
. Environmental Environmental Environmental Environmental
Variables e . . o . .
accountability governance satisfaction accountability governance satisfaction
Environmental regulation 0.005 0.020%+% 0.029%* 0.024%+%
gu (0.233) (0.000) (0.027) (0.000)
. .. 0.083%%** 0.042
Environmental accountability - (0.000) - (0.126)
Individual control variables Controlled Controlled Controlled Controlled
Regional control variables Controlled Controlled Controlled Controlled
Sample size 2,100 2,100 1,371 1,371

Note: *, ** *** indicate the significance levels of 10%, 5%, 1%, respectively.

regression model.

at P = 0.12>0.1 (P<0.1 is significant). This demonstrates
the inadequacy of environmental accountability.
In the rural sample, environmental regulation directly
impacts the level of satisfaction with environmental
governance, and environmental accountability does
not play an intermediary role. With the development
of urbanization and industrialization, urban residents
have become more environmentally aware [28] and
have a greater understanding of the significance of
environmental accountability. Additionally, their access
to diverse information channels leads to increased
scrutiny and oversight. Urban residents tend to express
higher satisfaction levels when they perceive efficient
and effective environmental governance supervisory
processes. In contrast, the satisfaction of rural
residents depends more directly on their government’s
environmental regulation behavior.

Robustness Test

In order to improve the reliability and credibility
of this study, a robustness test was conducted by using
an alternate test method that replaces the measurement
of public satisfaction with environmental governance
from the ordered-probit model with Likert’s five-level
scale. Some researchers believe that the ordinary least
squares (OLS) regression method can treat ordinal
variables as continuous numerical processing. Research
has compared the two regression methods and found
that there is no difference between OLS estimation and
ordered-probit estimation methods, and the estimation
results of the two methods are not significantly different
when the model is set correctly. Therefore, this study
uses the OLS method to test the regression results again.
The results of the robustness test are shown in Table 3.
The robustness test results show that the regression
results of models (9) and (10) are both robust. Although
the coefficients of the main variables differ in size,
the signs remain consistent, and they are significant
at the 1% significance level, thus further increasing
the robustness of the conclusions of the study.

[T3R1}

indicates that the variable was not put into the

Discussion

This study attempts to establish a connection
between the government’s environmental governance
behavior and public evaluation. Using data, it
examines the relationship between environmental
regulation, accountability, and public satisfaction with
environmental governance based on theoretical logic.
Public satisfaction with environmental governance
serves as an important criterion to assess the
effectiveness of government environmental governance
efforts. Therefore, collecting and understanding the
public’s evaluation of environmental governance
is an important basis for improving the effect of
government environmental governance. Environmental
accountability, as a binding mechanism of the
government’s environmental governance behavior,
promotes the interaction between the government
and the public. First, it is worth noting that public
engagement is not just a tool for enhancing trust, but
also a catalyst for expanding environmental awareness.
This awareness, in turn, fosters a sense of responsibility
and agency among the public, driving them to actively
participate in and contribute to environmental
protection efforts. In addition, the transparency and
accountability generated by public scrutiny create
an enabling environment for government officials to
disseminate critical environmental information. This
dissemination not only expands the reach and impact
of such information, but also ensures that information
is disseminated in a timely and accurate manner.
Consequently, this transparency and accountability
promote more informed and responsible decision-
making among government officials and the public.
In addition, soft constraints imposed on government
environmental regulation through public participation
act as a check and balance mechanism. It ensures that
regulations are not only enforced, but also respond to
and adapt to changing environmental conditions. This
flexibility is critical in regions where environmental
governance is particularly strong, as it enables effective
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implementation and enforcement of environmental
accountability. Together, the results highlight the
critical role of public participation in improving the
effectiveness and sustainability of environmental
governance efforts. Our results highlight the need for
governments to actively encourage and promote public
participation in environmental issues, as this not only
helps build trust and transparency, but also contributes
to more informed and responsible decision-making.
Ultimately, this promotes a more comprehensive and
inclusive approach to environmental governance that
benefits present and future generations.

This study has carried out theoretical discussion
and empirical testing on environmental regulation,
accountability, and  public  satisfaction  with
environmental governance, but it is still necessary
to explore the complexity and impact of public
participation in environmental governance more
deeply. For example, why does the mediating effect
of environmental accountability on the impact path
of environmental regulation and public satisfaction
with environmental governance differ between urban
and rural areas? Is there a situational effect on public
satisfaction with environmental governance? The above
issues are unresolved questions in this study and need to
be further explored.

Conclusions

Starting from China’s environmental governance
practices, this study theoretically analyzes the logic of
the impact of environmental regulations, accountability,
and public satisfaction with environmental governance
based on the policy implementation cycle and
satisfaction model. Using CGSS (2015) microdata and
China statistical yearbook data from 89 corresponding
prefectures, an ordered probit model is constructed to
empirically test the enhancing effect of environmental
regulations and the perceived intensity of environmental
accountability on government environmental
governance satisfaction. The establishment and
improvement of environmental governance-related
systems are important manifestations of a responsible
government and a necessary path to shaping a good
government image, which can effectively enhance
public confidence and satisfaction with government
environmental governance. On this basis, a mediation
effect model is constructed to further test the mediation
effect of public environmental accountability in the path
of environmental regulations’ impact on environmental
governance satisfaction. Environmental regulations
positively affect the public’s perception of the intensity
of environmental accountability, thereby enhancing
the public’s satisfaction evaluation of government
environmental governance. Subsequently, the model’s
robustness is tested through the substitution test method,
further validating the research findings. In addition, the
study also shows that there are significant urban-rural

differences in the mediation effect of environmental
accountability. The mediation effect is significant
in the urban public sample, while in the rural sample,
the mediation effect of environmental accountability
is not significant. The difference in mediation
effects between urban and rural areas needs further
exploration.

According to the comprehensive research findings,
we suggest advocating for the following policies to
promote more effective environmental governance:

(I) Optimize the environmental accountability
system. Strengthened environmental accountability is
crucial to gaining public support for local governance
work and fostering polycentric governance through
public participation. This is essential for establishing
a robust environmental accountability framework. To
prevent reckless behavior, it is necessary to minimize
the post-facto accountability system and ensure that
officials are held accountable and severely punished.
Normalizing accountability systems and providing
follow-up support for local governments to effectively
implement corrective measures is  imperative.
Additionally, the central environmental protection
department must devise new accountability tools with
genuine punitive powers, such as follow-up visits to
encourage increased law enforcement actions by local
governments and re-accountability mechanisms to
extend the chain of pressure transmission.

(2) Actively guide the orderly participation of the
public in environmental governance supervision. Public
participation in environmental governance can alleviate
trust crises stemming from information asymmetry,
raise environmental awareness among the public,
and enhance their sense of participation and agency.
This can enhance their satisfaction with governance
work and urge governments at all levels to be more
active in environmental protection. When government
affairs are made transparent and subject to public
scrutiny, the government and its officials are motivated
to actively disseminate environmental information,
broadening the avenues for its dissemination and
creating a soft constraint on environmental regulation.
Encouraging public participation in monitoring is
crucial for improving local governance structures
and facilitating the effective enforcement of the
environmental accountability system, particularly in
regions where environmental governance is particularly
robust.
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