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Abstract: In China, blue sky defense is a crucial part of ecological environment governance.
Objective environmental governance performance needs to be perceived by the public to more
truly affect the public’s evaluation of the government’s environmental governance. This paper
focuses on the public’s subjective perception of air pollution and evaluation of the local government’s
environmental governance. Based on the Chinese General Social Survey data, the matched economic
indicators, and air pollution data, we conduct a diachronic study on the public’s evaluation of local
governments’ environmental protection work, and we analyze the relationship between the subjective
perception of air pollution, the objective air pollution data, and the evaluation of local governments’
environmental protection work. The results showed the following: (1) People’s evaluation of local
governments’ environmental protection work significantly improved from 2013 to 2021. The objective
indicator improved, while the subjective perception declined. (2) The subjective perception of air
pollution has a significant negative impact on the evaluation of local governments’ environmental
protection work and needs to be better considered to improve air quality. At the same time, the effect
of the objective indicator is insignificant.

Keywords: evaluation of government’s environmental performance; perception of air pollution;
objective air pollution

1. Introduction

The public’s evaluation of the government’s performance regarding environmental
protection is an essential topic, which is worthy of analysis. In recent decades, with re-
markable economic development, China has suffered serious environmental problems and
has become one of the countries with the heaviest air pollution [1–3]. China ranked 160th
among 180 countries in the 2022 Global Environmental Performance Index (EPI) jointly
released by Yale and the University of Columbia. Air pollution has become the biggest
threat to public health and sustainable economic development in China [4]. Various conse-
quences have raised public concerns about the government’s environmental governance
and challenged China’s existing national governance system and governance capacity [5].
Therefore, analyzing the impact of air pollution on public government evaluation is of
practical significance. Furthermore, previous studies have found that public support for the
government is related to the implementation of government policies [6]. The performance
of various government environmental policies cannot be separated from public support.
Following severe challenges, the Chinese government’s approach to environmental gover-
nance is transforming from a system of top-down management, relying solely on executive
orders, to a system that will gradually rely more on strengthening environmental legislation
and seeking public participation and supervision [7]. Wang et al. [8] pointed to a new
bottom-up force that might affect environmental governance in China.
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Scholars have demonstrated that public perception of the environment plays a crucial
role in the evaluation of the government [9]. The public directly perceives air quality,
and the perception of air pollution forms an essential basis for the government’s decision-
making on air pollution control. The subjective perception of the public can be used to
optimize objective air pollution indicators. As early as the 1980s, some scholars used
the threshold of public perception of air pollution to improve the air quality index [10].
Scholars have conducted much research on the factors affecting general air pollution per-
ception. However, there are still some deficiencies and space for further research. First, the
existing empirical evidence, regarding the perception of air pollution, mostly derives from
developed countries, while evidence from developing countries is relatively rare [11]. The
explanatory power of pertinent research findings in developing countries remains limited.
Second, the areas of evaluation with respect to environmental improvements should be
optimized. Only a few studies apply air pollution perception to government performance
evaluations [12]. The Chinese government has regarded improving environmental quality
as some of their most important work [13] and made great progress in improving air
quality in recent years [14], with the annual average concentration of all six air quality
indicators falling annually for the first time in 2021. Therefore, the diachronic change
in government environmental governance evaluation deserves attention, and the factors
affecting the public’s evaluation of government environmental protection require further
analysis and discussion.

This research selected local governments as the main body of public environmental
protection work evaluation. According to the provisions of China’s Environmental Protec-
tion Law, local governments are responsible for preserving local environmental quality. In
recent years, the central government has incorporated local environmental performance
into the performance evaluation system for local governments. In China, blue-sky defense
is a crucial part of ecological and environmental governance. We choose the topic of air
pollution to measure the objective performance of environmental protection work because
air pollution is more easily perceived and is more of a concern for the public in daily life
and work compared with water pollution, noise pollution and other problems. Firstly, this
study analyzed the diachronic difference in the public’s evaluation of the government’s
environmental protection effort. Then, this study used regression models to explain the
evaluation of the local government’s environmental protection work in terms of the public’s
subjective perception of air pollution, objective air pollution data, and social and economic
variables. We mainly used the Chinese General Social Survey (CGSS) 2013 and CGSS2021,
as well as the provincial economic and environmental indicators. The public’s evaluation
of local governments’ environmental protection work significantly improved from 2013
to 2021. The objective indicator improved, while the subjective perception declined. The
lower the public’s subjective perception of air pollution results, the higher their evaluation
of the government’s environmental governance. However, the objective environmental
governance performance does not directly affect the evaluation of the government’s en-
vironmental governance. Although subjective and objective indicators of air pollution
are often tricky to match, governments could consider the feelings of the public to better
contain pollution. These findings will be of significance when optimizing local government
behavior and improving air quality.

This paper contributes to the studies on air quality, environmental pollution percep-
tion, and government environmental governance evaluation. First, it expands on previous
studies. It more closely links air pollution perception and government environmental gov-
ernance assessment, enriching the application of air pollution perception and contributing
to a deeper understanding of this factor. Secondly, it is found that the public’s evaluation
of the government’s environmental protection work is a process of subjective perception,
individual factors, and macro-factors. When the government continues to make efforts to
achieve specific results, the objective environmental pollution will not directly affect the
public’s evaluation of the local government’s environmental governance. Third, the current
empirical literature on the perception of air pollution by the Chinese people is mainly
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based on small survey samples of specific residents or extensive social surveys conducted
nearly a decade ago [15,16]. This paper provides evidence based on reliable data and a
recent representative social survey of China. The impact of public participation in local
government-initiated environmental improvements will rise, along with the continuous
expansion of citizens’ rights, regarding participation in environmental improvements [17].

The paper is structured as follows. Section 2 presents the literature review, focusing
on air pollution perception, the objective performance of government governance, and
public evaluation, and puts forward the research hypothesis. Section 3 describes the source
of the survey data, the design of variables, and the methods. Section 4 introduces and
analyzes the concrete empirical results. Finally, Sections 5 and 6 provide discussions and
the conclusion.

2. Literature Review
2.1. Subjective Perception of Air Pollution

Environmental pollution improvements have long been a concern in academia [18–20].
Hao et al. [21] provided evidence that public concern about environmental pollution would
force the government to take measures. The research regarding government evaluation
must first consider the public’s perception of government services. Earlier studies on public
evaluation have found that the public’s perception of service quality affects the public’s
satisfaction with the service [22]. If the research on government satisfaction is extended
to an evaluation of government environmental governance, it is necessary to consider
the public perception of the condition of the environment. Of course, the environmental
pollution perceived by the public is not necessarily consistent with the actual level of
environmental pollution [23]. If the public’s perception of environmental pollution is
wrong, there will be bias in their evaluation of the respective local government. If we focus
on the risk of environmental problems brought by the public, the perception is defined as
environmental risk perception. Risk perception is one of the most important indicators of
public concern about air pollution [24]. By reviewing the rich literature on environmental
risk perceptions, we identify three theoretical strands: risk determinism, socio-demographic
approaches, and socio-cultural approaches [25–29]. These points help us systematically
understand the key factors that influence the public’s perception of air pollution in China.

Air pollution perception research originated in the US in the 1950s. Based on the
experience of developed countries, three major research orientations, namely “pollution
perception bias”, “information framework theory”, and “social construction theory”, grad-
ually developed [30–33]. Although some studies have found that fine air pollution can be
perceived by the people, the public perception of pollution is affected by a series of vari-
ables, including information, region, and personal social background [34]. The literature on
air pollution perception in China has recently increased, especially after successive national
smog incidents in 2013. Public awareness of air pollution has also recently increased [35].
A survey conducted by Huang et al. [36], in big cities such as Beijing, revealed great differ-
ences in public health risk perception and pointed out that experiencing severe air pollution
and being exposed to the related harm significantly increased people’s awareness of and
familiarity with PM2.5. Li et al. [37,38] documented how air pollution awareness was raised
among the urban middle class and what public engagement followed. Some social psy-
chologists have also cooperated to explore the ultimate effects of air pollution perception
through experiments [39]. The literature on air pollution perception is of great significance
when thinking about the evaluation of government environmental protection work.

Although research on air pollution perception has a long history, it has not been
systematically included in the framework of public evaluation of environmental governance.
The objective environmental governance performance needs to be perceived by the public
to more honestly influence the public’s evaluation of the government’s environmental
governance. Therefore, we assume the following:
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Hypothesis 1 (H1). The public’s evaluation of the government’s environmental protection work
significantly correlates with the perceived air pollution level.

2.2. Objective Performance and Public Evaluation

Environmental protection is a basic function of a modern state [40]. The public’s
evaluation of the government’s environmental protection actions has become a crucial
means of government performance evaluation. Different studies have found that many
factors affect the public’s evaluation of the government. The relationship between the
objective performance of government governance and the subjective evaluation of the
public has always been a focus of debate. There are two very different schools of thought.
Some people believe that the government performance affects public evaluation. That is
to say that functioning public services help to improve general satisfaction. This view is
supported by many empirical studies. For example, in Seoul, South Korea, evidence was
found supporting a positive correlation between the quality of public service and public
satisfaction [41].

However, this view is also challenged by numerous theories and empirical evidence
showing that the objective performance of government governance is not consistent with
the public’s evaluation. In theory, the public needs sufficient information to make rational
judgments, but evaluations of public services contain information asymmetry. The public
cannot make a rational judgment based on insufficient data. Madumere [42] held the
opinion that an effective model for public participation in the environment consists of
enabling all stakeholders to access each other’s information. Stipak [43] not only believes
that surveys of public satisfaction cannot accurately reflect the actual performance of the
government but also that the analysis of subjective attitudes is too complex to accurately
reflect reality. At the empirical level, the correlation between public evaluation and actual
performance is also supported by some evidence. Kelly and Swindell’s [44] study of
local governments in the US found that, only in some areas, some objective performance
indicators correlated with public evaluations.

In environmental governance, local governments are considered critical to air quality
improvements [45]. The objective performance of the government was found to be incon-
sistent with the public’s evaluation of the government’s environmental protection work.
The same applies to air quality. Graves [30] documented an apparent paradox between
the reality and evaluations of air quality improvement in the US. Schwartz [46] found that
most US respondents believed that air pollution had worsened or would grow worse in the
future, although the US government had made significant progress in reducing air pollution
in recent decades. Domestic research in China revealed a similar pattern [47]. Most studies
model objective and subjective air pollution separately, although both pathways can exist
simultaneously [48]. Although the associations between actual air pollution level and the
public evaluation of government environmental protection work have been a focus for
researchers in developed countries, the related associations have not yet been thoroughly
examined in China [49]. It is essential to complement the empirical evidence regarding
China. Therefore, to examine the above two viewpoints, we assume the following:

Hypothesis 2 (H2). Public evaluations of government environmental protection work significantly
correlate with the actual air pollution level.

2.3. Other Factors

At present, some of the literature has emphasized the influence of individuals’ social
and economic characteristics on their attitudes from the perspective of different disciplines.
For example, economics focuses on the influence of individual income and employment
status on the evaluation of government work [50]; sociology focuses on the influence of
education level, political orientation, gender, and age on the evaluation of government-
related policies [51]; social psychology examines influence on the evaluation of government
work from the perspective of public trust level and understanding of risks [52]. This paper
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attempts to combine the individual level with the social level, adopting a multidimensional
and comprehensive perspective to study the factors that affect the public’s evaluation of
the government’s environmental protection work.

At the individual level, the most common analyses focus on the individuals’ demo-
graphic socioeconomic characteristics. The research shows that the social and economic
characteristics of individual populations impact their evaluation of the government’s public
policies. For example, some scholars have pointed out that age, gender, and political orien-
tation are significantly correlated with attitude towards the government’s environmental
policies [53–55]. Most of these studies were conducted in Western contexts, where environ-
mental governance is built upon widespread citizen participation and strong government
accountability from its local constituents. Relatively little is known about the relationship
between public evaluation of government environmental protection work and individual
subjective perception in China [56].

The variables related to the formulation of identity are personal environmental knowl-
edge (EK) and environmental value (EV). EK includes general knowledge, concepts, and
relationships regarding the natural environment and its main ecosystems [57,58]. Previous
studies found that EK has a significant impact on environmental concern, environmental
awareness, environmental risk assessment, and environmental quality perception [59–61].
Since the late 1990s, latent value variables have become the focus of environmental be-
havior researchers. Stern et al. [62] believed that environmental attitudes are variable and
can change over time, while values are relatively stable, and they put forward the Value-
Belief-Norm Theory. EV refers to individuals’ fundamental views on the environment and
environmental issues based on their outlooks on life. Stern [63] divided EV into egoism and
altruism. He believed that the two had a significant impact on public garbage classification
behavior. Scholars verified that people with EV were friendlier to the environment and
changed their behavioral habits according to changes in the environment [64].

We focus on the impact of the level of economic development. Previous studies have
shown a complex relationship between macroeconomic growth and environmental pollu-
tion, the most famous of which is the Environment Kuznets Curve (EKC) hypothesis [65].
However, the validity of this hypothesis remains controversial. Empirical results indicate
that CO2–economy interactions dynamically changed over time in Guangdong—one of the
most representative provinces of China [66]. Hao et al. [67] found that sustainable economic
growth may help reduce PM2.5 concentrations. Generally, with the increase in economic de-
velopment and residents’ income, the public demand for a good environment also increases.
Therefore, the public will make a corresponding evaluation of the government’s actions.

3. Materials and Methods
3.1. Data
3.1.1. Individual-Level Data

The data used in this paper are mainly from CGSS2013 and CGSS2021. Launched in
2003, CGSS is China’s first nationwide, comprehensive, and continuous large-scale social
survey project, jointly carried out by Renmin University of China and academic institutions
across the country. This project adopted a multi-level stratified probability sampling design
and carried out nationwide household access work. The data for 2013 and 2021 were chosen
because their surveys both included environmental modules.

The environmental module of CGSS2013 surveyed adults, aged 18 and above, from
28 provincial-level administrative regions, including Liaoning, Shaanxi, Jiangsu, and Fujian
province. The environmental module of CGSS2021 surveyed adults, aged 18 and above,
from 19 provincial-level administrative regions. The 28 provinces involved in the data of
2013 include 19 provinces involved in the data of 2021. For the purpose of this research,
only the samples of 19 provincial administrative regions, with data for 2013 and 2021, were
retained in this paper. After processing, the proper sample size for the 2013 data was 6783,
and the proper sample size for 2021 was 2741. Mean or median values were used to fill the
missing values of variables in some samples.
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3.1.2. Provincial Hierarchical Data

This paper also used the economic and environmental indicators of the 19 provinces
in 2012 and 2020. The economic data were taken from China Statistical Yearbook (2013) and
China Statistical Yearbook (2021), while the corresponding environmental data were taken
from the provincial ecological environment state bulletin. The macro-level and survey
sample data were not strictly synchronized in time because respondents’ perception of air
pollution and evaluation of government protection work may lag [68]. However, the macro-
level data adopted in this study also have certain limitations. City-level or county-level
data are more accurate than provincial-level, but we could only locate the interviewees in
their provinces. Due to the restrictions of CGSS data disclosure, the interviewees’ respective
cities and counties could not be located, so the macro-level data could only be collected at
the provincial level.

3.2. Variables
3.2.1. The Dependent Variable

The dependent variable of this paper is the individual’s evaluation of the local govern-
ment’s environmental performance. In the CGSS2021 questionnaire, the specific question
about dependent variables was “How well do you think the local government has done
in solving environmental problems in your area in the past five years” with a total of six
possible answers. The ranking was as follows: 1 meant “one-sided emphasis on economic
development, ignoring environmental protection work”, 2 meant “insufficient attention,
insufficient investment in environmental protection”, 3 meant “although the government
has tried its best, but the effect is not good”, 4 meant “government has made great efforts
and achieved certain results”, 5 meant “government has made great achievements”, and
98 meant “I can not choose”. The CGSS2013 survey also set the same questions. Finally,
in the modeling, we assumed a neutral attitude for “I can not choose” and assigned this
the middle value, “3”. We treated the ordinal variable as the interval variable, which was
widely adopted, and the result did not significantly change.

3.2.2. Independent Variables

For a subjective indicator of air pollution, we selected the public’s subjective perception
of air pollution. In the CGSS2021 questionnaire, respondents’ had seven possible answers
regarding the severity of air pollution in their local areas. These answers were as follows:
5 meant “very serious”, 4 meant “relatively serious”, 3 meant “generally”, 2 meant “not
too serious”, 1 meant “not serious”, 7 meant “the problem doesn’t exist”, and 8 meant “I
can not choose”. The CGSS2013 survey set a similar question. For the sake of analysis, we
combined and assigned values to the answers, ending with “the problem doesn’t exist” = 0,
“generally” = 1, “not serious” = 2, “not too serious” = 3, “relatively serious” = 4, and “very
serious” = 5.

For an objective indicator of air pollution, we selected the PM10 index and matched
the annual average PM10 concentration in the provinces in which the respondents lived.
The concentration index PM10 was adopted for theoretical and practical considerations.
Theoretically, SO2, NO2, and PM10 are the primary atmospheric pollutants. The report from
the Ministry of Environmental Protection of China (2013) found that PM10 caused great
harm to physical health, and it was the primary pollutant affecting air quality in China.
Previous studies have also adopted PM10 as the independent variable of air pollution
perception [49,69]. PM10 is more likely to be perceived than other pollutants. PM10 has
a large diameter and is more likely to affect air visibility compared to other pollutants.
Accordingly, it is more likely to affect residents’ mental health [70]. At the practical level,
PM10 monitoring was completed in 2006 for all prefecture-level cities in China, while PM2.5
monitoring was completed in 2015. Therefore, the average annual PM10 concentration
index in 2012 and 2020, for the respondents’ provinces, provided an objective indicator of
the local government’s environmental performance. The study also collected the average
density of PM2.5 in 2020.
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As an objective indicator of air pollution, we also collected the percentage of days
exceeding the standard as pollution days in the provinces in which the respondents lived.
Air Quality Index (AQI) is a dimensionless index that quantitatively describes air quality.
With the introduction of Ambient Air Quality Standards (GB3095-2012) in China, AQI, a
special air quality evaluation method for public release, was also stipulated, so the public
could judge the air quality level and whether it met the standards. As the implementation
year of AQI was later than 2012, it could not be used for diachronic analysis. The study
collected the percentage of days exceeding the standard in 2020.

3.2.3. Control Variables

For EK, a series of indicators of cognition of environmental problems were adopted.
After reverse assignment, the score of each hand was added up to obtain the EK score.
A high score means that the respondents have a higher level of EK. EV was obtained
using series of indicators regarding general perceptions of the relationship between human
society and the environment. Some of the answers were assigned in reverse. The scores
for each hand were added together to obtain the EV score. The Cronbach’s Alpha of EK
and EV are 0.820 and 0.814, respectively, indicating that EK and EV are two high-level
reliability indicators.

For the topic of social trust, due to the limitations of the question design in the CGSS
questionnaire, we chose the measurement of general belief to determine the social trust
variable. In the CSGG questionnaire, the specific question is: “Generally speaking, do you
think most people can be trusted”. There are four possible answers: 1 means “people can
almost always be trusted”, 2 means “people can often be trusted”, 3 means “you often have
to deal with people with caution”, and 4 means “you almost always deal with people with
caution”. We inverted the assignment for the answers.

We also controlled for the socioeconomic demographic variables of the respondents.
The educational variable adopted the linear measurement method to measure the total
number of years of school education. The income data were derived from the questionnaire
about annual income in 2020. Health status was assessed as an ordered variable (very
unhealthy = 1, relatively unhealthy = 2, average = 3, relatively healthy = 4, very healthy = 5).
The variables of political status were dummy variables (a member of the Communist
Party = 1, others = 0). Other variables included age, gender (female = 1, male = 0), and
whether the survey was conducted in an urban or rural area (urban = 1, rural = 0).

For the economic development of the respondents’ provinces, we used two indicators.
The first was the per capita GDP of each province (ten thousand yuan) and the second was
the GDP growth rate of each province.

Table 1 reports descriptive statistics of the main variables used in our regression
analysis from the CGSS2021 survey, as well as air pollution and economic indicators for
2020. The relevant data from CGSS2013 and 2012 are not included in the regression and are
not reported in this paper.

Table 1. Descriptive statistics of variables included in the regression.

Variable Obs M SD Minimum Maximum Level

Evaluation of local governments’
environmental governance 2741 3.653 0.964 1 5 Individual

Perception of air pollution 2741 2.161 1.409 0 5 Individual
Gender 2741 0.540 0.498 0 1 Individual
Age 2741 51.596 17.618 18 94 Individual
Year of education 2741 9.219 4.572 0 19 Individual
Income 2741 7.508 5.703 −4.605 16.118 Individual
Health 2741 3.511 1.105 1 5 Individual
Urban 2741 0.556 0.497 0 1 Individual
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Table 1. Cont.

Variable Obs M SD Minimum Maximum Level

Political status 2741 0.124 0.329 0 1 Individual
Social trust 2741 2.731 0.788 1 4 Individual
EK 2741 21.240 3.096 7 30 Individual
EV 2741 28.827 4.674 8 40 Individual
GDP per capita 19 7.868 3.320 3.6 16.489 Province
GDP growth rate 19 0.025 0.024 −0.05 0.039 Province
PM10 (µg/m3) 19 59.633 12.676 37 83 Province
Pollution day (%) 19 15.618% 9.786% 1.2% 33.1% Province

Note: Natural pairs of income is used.

3.3. Methods

With the help of STATA15.0 software (StataCorp LLC, College Station, TX, USA),
this paper firstly completed a diachronic assessment of the air pollution perception and
environmental governance evaluation of local governments, as investigated by CGSS2013
and CGSS2021 at the provincial level. PM10 in 2012 and 2020 was also compared, and t-test
was used to compare the differences at different timepoints. Then, through regression,
this paper explored the influencing factor model of public evaluation of government
environmental protection work from the perspectives of individual socioeconomic and
demographic variables, social psychological characteristics, macroeconomic development,
and the air pollution level of the province.

For regression, we used the following analysis steps. First, the null model, also known
as the one-way analysis of variance model, means that there are no explanatory variables
at the personal level and the regional level. The purpose of this model is to decompose the
total variance at the individual level and regional level, respectively, but it can also compute
the intra-class correlation coefficient (ICC). A high coefficient indicates more inter-group
variation and vice versa; more total variance can be explained by intra-group variation.
If there were significant differences in the per capita evaluation scores among provinces,
we used the linear stratification model. If there was no significant difference, we used a
multivariate linear model. The above models are standard, so they are not explained in
detail in this paper. As there are different measurement levels and significant differences in
the size of variables, we standardized all variables for the convenience of comparison.

4. Results
4.1. The Diachronic Nature of the Government’s Environmental Protection Work

The changes in the provincial mean value of evaluating local governments’ environ-
mental protection work are as follows. We know how each person from the CGSS survey
rated the government’s environmental work, as well as which province each person lived
in, so we can calculate the average of the government’s environmental work evaluation
for each province (Figure 1). In 2013, the score was 3.073. In 2021, the score was 3.663,
showing a significant improvement (p < 0.001). Other surveys provide evidence for the
public’s assessment of government environmental protection. In 2021, the Policy Research
Center for the Environment and Economy of the Ministry of Ecology and Environment
released the Survey Report on Citizens’ Ecological and Environmental Behavior (2021) in
China. According to the report, most respondents believed that the major environmental
problems near their homes improved, to varying degrees, in 2021, based on the continuous
work of the government. The respondents generally recognized the effectiveness of the
government’s environmental protection efforts.
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Figure 1. Provincial-level data at different timepoints. (a) Evaluation of local governments’ envi-
ronmental governance and perception of air pollution; (b) PM10 (µg/m3) and national secondary
standard used to determine whether it exceeds the standard.

The changes in the provincial mean value of air pollution perception are as follows. All
the respondents’ perception of air pollution was documented in the CGSS survey, as well
as each respondent’s province; this information was used to calculate the average for each
province’s perception of air pollution. The two timepoints in 2013 and 2021 were 2.407 and
2.133, respectively, with a specific decrease (p < 0.05). Other surveys have provided similar
results. Public environmental awareness surveys have been carried out in Beijing for years.
In 2021, the Beijing Municipal Bureau of Ecological Environment commissioned a third-
party organization to carry out a public environmental awareness survey. It was found
that the public’s satisfaction with air quality was the highest, and the score significantly
increased from 7.79 in 2020 to 8.14 in 2021. In other words, perceived air pollution is
improving. Ruan et al. [71] found that most respondents believed that the perception of
environmental pollution was low, and the satisfaction with environmental governance was
good in recent years.

The changes in the provincial average annual concentration of PM10 are as follows. In
China, the current yearly mean level 2 standard is ≤70 µg/m3. In 2012, it was 83.421 µg/m3,
obviously exceeding the standard, and in 2020, it was 60.474 µg/m3, showing a significant
decline (p < 0.001) and a change toward meeting the standard. According to the state media,
China saw the fastest improvement in air quality worldwide, between 2013 and 2020, and
China’s air quality has improved as much as it did in the three decades since the Clean Air
Act was launched in the US.

Table 2 reports the results of the diachronic values and t-test. The t-test shows signifi-
cant differences in the evaluation of local governments’ environmental protection work,
subjective perception of air pollution, and annual average PM10 concentration at differ-
ent timepoints. From 2013 to 2021, the evaluation of local governments’ environmental
work has significantly increased, while the perception of air pollution has significantly
decreased. Both of these are subjective assessments made by the public. We hypothesize
that they are directly related. PM10 also significantly decreased, and the objective index of
air pollution decreased, which is the government’s actual achievement in environmental
protection, but it is not clear that PM10 has a direct impact on the evaluation of the local
government’s environmental protection work. Previous research in China showed an incon-
sistent relationship between environmental quality improvements and local government
job evaluation from 2003 to 2013 [47]. Possible reasons for this include a lack of publicity, a
lack of public trust in government, and high public expectations for environmental quality
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improvements. According to the findings of Lu et al. [68], the public is more sensitive to
short-term fluctuations in air quality.

Table 2. Changes in provincial level data at different timepoints.

Factor Time Quantum
Finite Difference Variance Test

Mean Value Standard Deviation t df

Evaluation of local governments’
environmental governance
(provincial mean value)

2021–2013 0.590 *** 0.309 8.320 18

Perception of air pollution (provincial
mean value) 2021–2013 −0.274 * 0.464 −2.578 18

PM10 (µg/m3) 2020–2012 −22.947 *** 16.986 −5.889 18

Note: The data of PM10 are the data of the previous year of the Chinese General Social Survey (CGSS). * p < 0.05,
*** p < 0.001.

4.2. Influencing Factors of Public Evaluation of Government Environmental Protection Work

Table 3 reports the setting of the model and the results of regression analysis. Among
the variables used in this paper, the objective index of air pollution and the level of economic
development belong to the provincial level, while other variables belong to the individual
level. Regression analysis was used to explore the variables’ impact on the public evaluation
of local governments’ environmental protection work in 2021.

Model 1 shows a two-tier, completely unconditional model. This was calculated by
Stata, and we determined how much of the total variance can be explained by the individual
level and the regional level, respectively. We can report that the intra-group variance is
0.906, which is much larger than the inter-group variance (0.024). After calculating ICC, the
value is 0.026, which means that the per capita variance of 2.6% regarding the government’s
environmental performance evaluation score is the difference between provinces. The
empirical rule, whether the ICC value is more significant than 0.059, was used to judge
whether the layered model is worth using [72]. Therefore, the layered model was not used
in this study, and multiple linear regression was used instead.

All the individual-level variables were added to Model 2. The results show that pollu-
tion perception (β = −0.087, p < 0.001), age (β = 0.007, p < 0.001), health (β = 0.064, p < 0.001),
social trust (β = 0.080, p < 0.01), and EK (β = −0.015, p < 0.05) are significantly correlated
with local government environmental protection scores. The more serious the air pollution
is perceived to be by the public, the more dissatisfied they are with the environmental
protection work of the local government, and they think that the environmental protection
work of the local government is not good. Therefore, Hypothesis 1 is supported by the data.
Older men have a higher assessment of local governments’ environmental work. Better
health also correlates with higher evaluation of the government’s environmental protection
work. There is a significant positive correlation between the trust level and the subjective
evaluation of the government’s environmental protection work, indicating that the higher
the public’s trust in society, the higher their evaluation of the government’s environmental
protection work, which is consistent with the findings of Konisky et al. [53] and Pu et al. [73].
Individual EK has a significant, direct, negative effect on the government’s evaluation work,
indicating that the higher the individual EK, the lower their evaluation of the government’s
environmental protection work. It is not difficult to understand that, if individuals have a
higher EK, they are more likely to realize the importance of environmental problems and
the harm they cause, and they may have more stringent requirements regarding environ-
mental governance. However, it is surprising that EV (β = 0.002, p > 0.05) has no significant
effect on the evaluation of the government’s environmental protection work. This may be
because the environmental protection concept has been widely accepted in China, while
EK is more professional.
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Table 3. Factors influencing evaluation of local governments’ environmental work.

Variable Model (1) Model (2) Model (3) Model (4)

Perception of air pollution −0.087 *** −0.085 *** −0.085 ***
(0.013) (0.013) (0.013)

Gender
0.003 0.012 0.012

(0.038) (0.038) (0.038)

Age 0.007 *** 0.007 *** 0.007 ***
(0.001) (0.001) (0.001)

Year of education
−0.004 −0.002 −0.002
(0.005) (0.005) (0.006)

Income
0.002 0.003 0.003

(0.003) (0.003) (0.003)

Health
0.064 *** 0.063 *** 0.063 ***
(0.018) (0.018) (0.018)

Urban
−0.058 −0.036 −0.036
(0.040) (0.041) (0.041)

Political status
0.085 0.095 0.095

(0.059) (0.059) (0.059)

Social trust
0.080 ** 0.079 ** 0.079 **
(0.023) (0.023) (0.023)

EK
−0.015 * −0.014 * −0.014 *
(0.006) (0.006) (0.006)

EV
0.002 0.003 0.003

(0.004) (0.004) (0.004)

GDP per capita −0.016 ** −0.014 *
(0.006) (0.006)

GDP growth rate 1.039 1.068
(0.764) (0.763)

PM10 (µg/m3)
−0.001
(0.002)

Pollution days (%) −0.152
(0.189)

Constant
3.660 *** 3.358 *** 3.436 *** 3.355 ***
(0.041) (0.205) (0.224) (0.206)

Provincial level variance 0.024
Individual level variance 0.906
N 2741 2741 2741 2741
R2 0.046 0.050 0.050

Note: The numbers in parentheses are standard errors. * p < 0.05, ** p < 0.01, *** p < 0.001.

Objective indicators of air pollution and economic development were added to Model
3. According to the data in Table 3, regions with higher per capita GDP (β = −0.016,
p < 0.01) have a significant negative correlation with the evaluation of the government’s en-
vironmental protection work, which indicates that the public has more urgent requirements
for a suitable environment after specific material needs are met. The richer the region, the
more acute the public demand for a good atmosphere and the stricter the evaluation of the
government’s environmental protection work. However, there is no significant correlation
between the growth rate of GDP (β = 1.039, p > 0.05) and the evaluation of the government’s
environmental protection. This indicates that the economic growth rate will not necessarily
lead to improvements in the government’s environmental performance evaluation because
the economic growth rate is not necessarily related to financial stock and, therefore, is
not necessarily related to actual living standards and environmental pollution. Naturally,
it is not necessarily associated with the evaluation of the government’s environmental
work. As an objective indicator of air quality, PM10 (β = −0.001, p > 0.05) has no significant
direct effect on the public’s evaluation of the local government’s environmental protection
work. Hypothesis 2 is not supported by the data. This is consistent with the findings of
Bickerstaff et al. [32] and Brody et al. [74]. Governments should fulfill their environmental
responsibility and increase their performance exposure [75].
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On the basis of Model 3, Model 4 replaces PM10 with pollution days when the AQI
index exceeds the standard. Only the influence that GDP per capita (β = −0.016, p < 0.01 in
Model 3; β = −0.014, p < 0.05 in Model 4) has on evaluation showed a slight change, with
no significant changes in other variables. Pollution days (β = −0.152, p > 0.05) have no
significant direct effects on the public’s evaluation of the local government’s environmental
protection work. Hypothesis 2 is still not supported by the data. Combined with the above
models, this study also replaces the independent variable PM10 with PM2.5. The evaluation
of the dependent variable of local government environmental performance changed from
a quantitative variable to a sequential variable. However, the results do not significantly
vary, so they are not presented in this paper.

5. Discussion

In combination with the survey data of the CGSS, the matching provincial-level
economic indicators, and air pollution data, this study determined the following. From
2013 to 2021, the public’s evaluation of local governments’ environmental protection work
significantly improved. The objective indicator improved, while the subjective perception
declined. It is imperative to improve the public’s subjective perception of environmental
pollution. The public’s subjective perception affects their evaluation of the government’s
environmental protection work. It is not proven that public evaluation of government
environmental protection work significantly correlates with actual air pollution levels.

It is ultimately up to the people to evaluate the effectiveness of environmental protec-
tion, and the government’s work needs to include surveys and data collection regarding
the public’s subjective feelings. The Chinese government attaches great importance to envi-
ronmental problems and has introduced many environmental protection policies [76]. In
China, air quality has been used to assess the performance of local officials [77]. Ultimately,
it is up to the people to evaluate the effectiveness of the government’s work. In recent years,
the problem of environmental pollution has aroused broad public concern. The people
are in the best position to determine how the government’s environmental governance
performance will work, and they should receive a real sense of gain. This study found that
people’s subjective perception of environmental pollution is critical, and the perception has
a direct impact on the public’s evaluation of the government’s environmental protection
efforts. Therefore, the government needs to investigate and collect data on the public’s sub-
jective feelings. It is useless to just work hard and not know how the people feel. Existing
studies have suggested that it is critical for policymakers to realize that subjective percep-
tions can be combined with objective indicators to obtain a comprehensive understanding
of urban environmental governance [23]. Individuals’ direct perception of environmental
issues, such as air pollution and its effects, enhances their understanding of the importance
of environmental policy measures. This makes the policy more acceptable [78,79].

Government evaluation is a comprehensive topic which needs to be based on perfor-
mance and information disclosure. In recent years, public participation in the performance
evaluation of local government has become a focus of general management. In reality,
there are many “public participation” performance evaluations across China. With the
improvement in public awareness of participation, the public’s satisfaction with envi-
ronmental governance has become an essential part of evaluations of the government’s
environmental governance [80]. For example, the environmental protection department
in Zhejiang Province conducted a provincial public satisfaction survey on the ecological
environment in 2022, hoping that the survey would reflect the effectiveness of local eco-
logical and environmental protection work. It should be pointed out that the public often
lacks the opportunity to personally experience special public services, such as environ-
mental emergency response, and the government management is relatively closed and
lacks transparency and openness. Hence, it is challenging to conduct an evaluation. Public
participation is an integral part of the modern environmental governance system, and it is
closely related to the disclosure of government environmental information [81]. Improving
government transparency or information disclosure can effectively improve environmental
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governance. Based on CGSS2021 survey samples and 2020 air pollution data, the public’s
subjective evaluation may not directly reflect the honest and objective performance of
the government, as it is subject to the influence of various factors. However, our t-test
also shows that this evaluation is not a pie in the sky. It is also based on the objective
achievements of environmental governance.

6. Conclusions

The public’s evaluation of the government has always been a significant issue in
government governance. This paper takes the Chinese public’s evaluation of local govern-
ments’ environmental governance as an example. Based on a quantitative analysis of CGSS
data, the matched socioeconomic indicators, and air pollution data, this work conducted a
diachronic study on the public’s evaluation of local governments’ environmental protection
work and analyzed the relationship between the subjective perception of air pollution,
objective indicators of environmental governance performance, and the evaluation of local
governments’ environmental protection work. This study finds that people’s evaluation
of local governments’ environmental protection work has significantly improved, and
the subjective perception of air pollution substantially affects individuals’ evaluations.
Therefore, the government needs to effectively improve its objective social governance and
services to improve people’s well-being; it also needs to strengthen investigation and data
collection regarding people’s subjective feelings.

As Bickerstaff et al. [82] put it: “What does air pollution mean to the ordinary people?
How do people give meaning to air pollution? When some people see air pollution as
a problem, why not others?” Our study finds that only when objective environmental
pollution is perceived by the public can it be used as a basis for judging the government’s
environmental governance. The public’s subjective perception of the government’s social
governance performance is a process of the social structure. For example, Wang et al. [8]
examined the influence of social media, and future research should pay more attention to
the internal mechanisms of the social construction of personal perception.
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