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RESEARCH ARTICLE

Trust is in the air: pollution and Chinese citizens’
attitudes towards local, regional and central levels
of government

Hedda Flatøa,b

aFafo Research Foundation, Oslo, Norway; bDepartment of Culture Studies and Oriental Languages,
University of Oslo, Oslo, Norway

ABSTRACT
Scholars, commentators and Chinese policymakers point to air pol-
lution as a possible challenge to the popular standing of the
Communist Party of China’s rule. However, the question of
whether air pollution is systematically linked with Chinese citizens’
attitudes toward authorities has not been studied for the country
as a whole, during the past decade’s surge in attention to environ-
mental problems. Analyzing high-quality, nationally representative
survey data in combination with satellite-based PM2.5 estimates,
this research finds that citizens who perceive local air to be of bad
quality have lower probability than others for expressing trust in
county and provincial governments. Air pollution did not make a
significant difference to probability for trusting central govern-
ment. The study contributes to hierarchical trust literature and
identifies differential trust dynamics for observed and perceived
air pollution and over time, across Mainland China’s population.

Abbreviations: PM2.5: Particulate Matter with diameter less than
2.5 microns; GPS: Global Positioning System; PSU: Primary
Sampling Unit; SSU: Secondary Sampling Unit; PPS: Probability
Proportional to Size; GDP: Gross Domestic Product; svy: Survey
commands; gologit: generalized ordered logit; AME: Average
Marginal Effect; ADC: Average Discrete Change
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Introduction

Chinese leaders have gradually elevated environmental priorities since at least 2006,
particularly with regard to air pollution prevention and mitigation.1 There was a surge
in public and political attention to air pollution in the early 2010s, when several
Chinese regions experienced extreme winter smog.2 Considerable improvements in
environmental transparency and several far-reaching anti-pollution policies followed,3

including the 2013 Action Plan on Prevention and Control of Air Pollution and the
2014 revision of the Environmental Protection Law. Official anti-pollution rhetoric
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reached a high point in spring 2014, when Prime Minister Li Keqiang declared that
China’s government would wage and win a ‘war on pollution’.4

Many observers suggested that the prioritization of air pollution prevention and
mitigation in China was about something more than environmental management:
China’s air pollution and other environmental challenges could undermine the popular
standing of its political regime.5 However, there is a lack of evidence on whether this
is really happening. While existing studies provided valuable information on linkages
between air pollution and political support among selected individuals or localities,6

there is no conclusive evidence of systematic relationships between air pollution and
popular attitudes toward key political entities, across the Chinese population as
a whole.

To address the knowledge gap regarding whether air pollution is connected with
popular support for political authorities across Mainland China, this study asks, are
Chinese citizens who experience more air pollution less likely to express trust in county,
provincial or central governments? I employ high-quality, nationally representative sur-
vey data collected in 2014 in combination with satellite-based estimates of the local
concentration of particulate matter with diameter less than 2.5 microns (PM2.5)7 to
empirically test associations between scientifically observed and subjectively perceived
local air pollution on one hand, and Chinese citizens’ political trust, on the other.

Results indicate that perceived bad air quality is associated with less reported trust
in county and provincial governments but not with central government. Perceived air
quality seems to be substantially more consequential for trust judgments than air
quality measures estimated with natural science methods. Pooling data from 2014
with comparable survey data from 2009, I found that marginal effects of perceived air
pollution had not changed significantly over time; but there were changes in the
effects of observed air pollution.

Pollution, perceptions and hierarchical trust

Political trust links individual citizens with macro-level institutions and reflects people’s
basic evaluative orientation toward political systems.8 It is a key component of political
systems support, which helps citizens accept the state’s legitimacy to govern.9 Recent
research by Lu and Dickson evaluated trust in central, provincial and county govern-
ments as useful indicators of support for authorities in China. Empirical studies showed
that trust can indeed contribute to regime support, legitimacy and regime resilience,
whereas low trust can do the opposite, making it more difficult for leaders
to succeed.10

Theoretically, citizens’ perceptions of state performance are assumed to be an
important source of political trust: Easton argued that ‘evaluation of outputs and per-
formance may help to generate, and probably at all times will help to sustain, confi-
dence in authorities’.11 The proposition that political trust to some extent reflects
evaluations of institutions’ and state actors’ performance capacity has support in sev-
eral empirical studies, most of which focus on performance in terms of economic con-
ditions, public goods provision and corruption. Citizens’ perceptions of economic
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performance, public goods provision and corruption have been found strongly associ-
ated with political trust internationally,12 and in China—especially at local level.13

Chinese authorities seem to believe that not only economic performance, but envir-
onmental performance too can be of consequence to popular support. Alex Wang14

described how Chinese environmental reforms aligned with the objective of securing
popular support for the Communist Party of China’s rule by upholding economic
growth and preventing social unrest; and Ding’s15 extensive participatory observation
on local environmental bureaucracy documented how local bureaucrats sought to sus-
tain political support by pursuing an image of good environmental performance. Their
works show that policymakers considered air pollution to have particularly strong
potential for threatening popular political support, especially after the so-called
‘airpocalypse’ smog events in the 2010s.

Although theoretical and political reasoning imply that air pollution may undermine pol-
itical trust and support in China, few have put the assumption to empirical testing by ana-
lyzing systematic variation in Chinese citizens’ views. In order to do so, it is important to
examine citizens’ reported trust in institutions at several administrative levels.

The hierarchical trust literature suggests that the strength, drivers and dynamics of sup-
portive attitudes differ for governments at different levels of China’s administrative system.
While political trust in China is high by international standards, Chinese citizens tend to
report considerably more trust in higher rather than lower levels of government.16 Li17

argued that because the different government levels in China are part of the same system,
trust in central government cannot separate completely from trust in lower-level govern-
ments. Instead, he demonstrated that ‘hierarchical trust’ could conceal public scepticism
about the center’s commitment and capacity to ensure local governments serve the public
interest. Air pollution transcends administrative boundaries, and administrative centraliza-
tion reforms as well as official communication strongly emphasize that not only local offi-
cials, but also regional and central governments are responsible for preventing and
mitigating it.18 I therefore expect air pollution to be associated with trust in not only
county government, but also provincial and the central one.

It is also important to distinguish between individual perceptions of air pollution, on
the one hand, and aggregate environmental performance outcomes such as estimates of
local annual PM2.5 concentrations (hereafter referred to as ‘observed’ air pollution), on the
other. Wang19 and Ding20 showed that authorities may prioritize ‘symbolic’, ‘performative’
measures meant to improve the public’s perceptions of air quality, over measures that
induce improvement in air quality as can be observed by natural science methods.21

Perceived air quality may differ from observed air pollution for a number of reasons. PM2.5
concentrations observed with natural science methods are good but far-from-perfect
approximations of actual air quality in respondents’ localities, and many Chinese citizens
still have limited access to scientific air-pollution information.22 Research on risk perceptions
has shown that, in addition to physically observable air pollutants such as PM2.5,23 several
non-scientific factors including sensory cues, culture and psychological mechanisms, play a
role in forming beliefs about air pollution.24

In contrast to results on individuals’ perceptions of performance, existing results for
macro-level aggregate performance outcomes are inconsistent and sometimes contra-
dictory.25 Associations between Chinese citizens’ air pollution perceptions and political
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trust have not been tested with nationally representative data. However, previous and
forthcoming studies did find significant associations with political trust for perceived
food safety; 26 environmental risk awareness;27 and environmental concern.28 This
gives reason to hypothesize that there are also relationships between individuals’ eval-
uations of environmental performance in the form of air quality, and political trust.

(H1): Chinese citizens who perceive local air to be of worse quality have lower probability
for reporting trust in county, province and central governments compared with citizens
who perceive local air to be of better quality.

Interestingly, some studies found significant and negative associations between
observed air pollution and political support in certain Chinese cities. A notable contri-
bution was Alkon and Wang’s29 quasi-experimental study. They leveraged daily vari-
ation in air quality to provide evidence that high pollution reduced support for both
city and central governments, among an online sample of Beijing residents in 2015.
The suggestion that daily air quality fluctuations affect citizens’ impression of govern-
ment was also supported by Shi and Guo’s30 study, which found more online searches
for ‘corruption’ on polluted days in selected cities.

Whereas the abovementioned research suggests a causal relationship between pol-
itical trust and observed environmental performance in the form of daily air quality
levels, more knowledge is needed to gauge the scope of such associations. Is there a
relationship between political trust and longer-term variation in air pollution, not only
among selected urbanites but in the entire country? This study tests the hypothesis
that there is.

(H2): Chinese citizens living in localities with higher annual PM2.5 concentrations have
lower probability for reporting trust in county, province and central governments
compared with citizens in localities with lower PM2.5 concentrations.

The ‘evaluative’ approach to political support implies that associations between
aggregate performance and individual trust judgments should be mediated by citi-
zens’ perceptions and evaluations of the aggregate performance—an assumption that
found some support in international studies.31 Some studies on environmental per-
formance and political support in China indicate a similar pattern. Gong, Yang, and
Zhang32 and Huhe, Chen, and Chen33 found that individual perceptions mediated
indirect associations between observed, aggregate environmental outcomes and polit-
ical support. Flatø34 found that air quality perceptions mediated indirect associations
between observed PM2.5 concentrations and local environmental policy preference in
the country as a whole. On this basis, this study suggests hypothesis

(H3): PM 2.5 concentrations are indirectly associated with political trust because higher
PM2.5 concentrations heighten the probability for perceiving local air to be of bad
quality, and perceived bad air quality is associated with lower political trust probability.

Materials and methods

In order to investigate possible associations between political trust and air pollution in
China, this study mainly relies on data from the 2014 National Survey of Inequality
and Distributive Justice, directed by Fafo in cooperation with partners who previously
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performed comparable surveys in China.35 Altogether 3800 dwellings were selected
and 2507 face-to-face interviews successfully completed between July and November
2014 (66% response rate). To ensure the same cases were analyzed for each of the
three outcome variables, only cases without missing values were included, leaving
2171 observations in the analyses.

As an additional test, data from 2014 were combined with data from the 2009
China Survey of Inequality and Distributive Justice to assess change over time. The
2014 survey employed a similar sampling design and repeated many questions from
the one conducted in 2009, which was directed by Professor Martin Whyte. For the
2009 cross-sectional survey, 4279 households were sampled, and 2866 face-to-face
interviews completed between October and December (67% response rate).

High-quality random sampling procedures ensure that survey data are representa-
tive of all citizens aged 18–70 years residing in Mainland China. GPS-assisted random
area sampling with multistage probabilities proportional to size (PPS), a method devel-
oped by Landry and Shen,36 was employed to obtain a representative sample of the
Chinese population. After regional stratification, the survey team sampled 40 primary
sampling units (PSUs) consisting of cells of spatial grids defined as half-square degrees
of latitude and longitude; two secondary sampling units (SSUs) consisting of half-
square minutes (about 1 km � 1 km) within each PSU; and tertiary sampling units of
approximately 90 m � 90 m within each SSU. Trained surveyors equipped with GPS
receivers located and enumerated all dwellings within the tertiary sampling unit
before making a final random PPS sample of dwellings. Finally, interviewers selected
individual respondents from dwellings using Kish-Grid methodology. The interviewers
were university students who had undertaken a 1-day systematic training course and
were supervised by professional staff from the Chinese academic survey institute.

Outcome variables

This study incorporated three outcome variables: Trust in rural county/urban city, pro-
vincial, and central governments. The variables were measured using the survey ques-
tion: What is your level of trust in the following organizations? Among the
organizations listed were central, provincial and county/city governments.
Respondents selected from an answer card with four alternatives: much, some, little, or
no trust. Mishler and Rose37 have argued that such subjective and generic measures
are preferable to survey questions that ask specifically about trust in what government
‘does’, because the latter introduce bias favoring performance explanations of trust.
The battery of trust questions regarding county/city, provincial and central govern-
ments are commonly used in surveys in China.

Previous studies sought to assess whether fear of retaliation induced Chinese citi-
zens to overstate political trust or support or refrain from replying to questions they
deem politically sensitive.38 Studies on dissimulation and nonresponse bias in China
implied that trust levels are somewhat overrated—especially for central government,
as discussed in this study’s literature review. Although the existing results suggested
that actual levels of trust may be lower than the surveys reported, this does not mean
that survey data or relationships identified using such data are invalid. Despite the
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difficulties, surveys remain the best available instrument for understanding large-scale
systematic variation in Chinese public opinion.

Explanatory variables

While many studies have sought to explain political trust in China, the aim of this
study is limited to assessing whether trust in any level of government is associated
with two independent variables: Perceived and observed air pollution.

The explanatory variable Perceived air quality was measured based on the survey
question, ‘What do you think about the quality of air where you live?’ Respondents
chose from five response categories: very good, good, neutral, bad or very bad. With
such scales there is a risk of response bias whereby systematic variation in the variable
reflect differences in propensity to opt for or avoid extreme ends of a scale rather
than qualitative differences in opinion. In order to mitigate such risk, I constructed a
dichotomous air perception variable coded 1 for responses ‘bad’ or ‘very bad’ and 0
otherwise. The dichotomous variable was employed in main analyses, but tests
employing the full scale of the variable are reported as an additional test.

The second explanatory variable, observed air pollution, represents annual average
PM2.5 concentration (ug/m3) within the approximately 1-by-1 square kilometer where
respondents lived. The data source is van Donkelaar et al.’s regional PM2.5 estimates,
downloaded from the Atmospheric Composition Analysis Group website at Dalhousie
University.39 The estimates are based on NASA satellite data combined with informa-
tion from the monitoring network in China and a chemical transport model to calcu-
late historical estimates of annual PM2.5 concentrations. This method is advantageous
because pure satellite data may underestimate extreme pollution events.40 The PM2.5
estimates were gridded at 0.01��0.01�, as were survey SSUs. I used ArcGIS software to
overlay the 2014 and 2009 PM2.5 estimates with latitude and longitude coordinates
and produced tables of annual PM2.5 estimates for each SSU.

The PM2.5 variable employed here provides no information on the sources of the
air pollution observed in respondents’ immediate locality. Associations between air
pollution and trust may vary depending on whether the air pollution originated within
the jurisdiction of the administrative unit for which respondents are making trust judg-
ments. Unfortunately, it is currently almost impossible to determine the sources of air
pollution in small geographical units such as the ones investigated here. Estimating
the extent to which air pollution is imported into or exported out of a locality would
require an extensive and different research endeavor, complicated by similar business/
pollution cycles in neighboring localities and frequent changes in wind directions.41

Control variables

The existing literature implied that certain variables simultaneously may influence
Chinese respondents’ observed or perceived exposure to air pollution, and their trust
in government. Such variables could suppress associations between air pollution and
trust—or spuriously cause the false appearance of such associations—and therefore
should be controlled in analyses in order to mitigate the risk of omitted-variable bias.
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However, the inclusion of control variables in regression models can be problematic
due to risks of collinearity bias and other reasons. I, therefore, use a small set of con-
trols with a strong theoretical justification in the main analyses. As additional tests, I
compare results from models without controls, and I conduct further tests with add-
itional control variables.

It follows from the logic of the performance thesis that if good economic or social
performance coincides with observed and/or perceived poor environmental perform-
ance outcomes, the trust effect from good socio-economic conditions may suppress
statistical associations between the pollution and political trust, or spuriously cause
the appearance of a positive relationship between air pollution and trust.
Modernization theory suggests that development is accompanied by increasingly posi-
tive citizen attitudes toward government and low environmental awareness and con-
cern only up to a certain point. After industrial development peaks and enters an
increasingly post-industrial stage that allows citizens to feel secure that their basic
needs will be fulfilled, there will be a larger presence of ‘critical citizens’ who are less
inclined to express ‘blind trust’ in government and are more aware of and concerned
about environmental pollution.42

Industrialization may suppress the appearance of statistical associations between
perceived air pollution and political trust, and/or spuriously cause apparent associa-
tions with observed air pollution. According to modernization theory we may expect
more political trust and observed pollution in localities with more intense industrializa-
tion, but at the same time citizens in such localities are expected to be less aware of
the pollution. Associations between industrialization and political trust have not been
investigated in large-scale research in China, but several studies on observed and per-
ceived air pollution do examine the impact of industrialization. The contribution of
secondary industry to local Gross Domestic Product (GDP) has been identified as an
important determinant of observed air pollution in China.43 However, qualitative stud-
ies reported that citizens in communities where polluting industry was important to
the local economy sometimes were reluctant to acknowledge the full extent of local
pollution and more accepting of its presence.44 While Chen, Chen, and Landry45 found
that citizens living in counties with higher industrial output were on average more
likely to report poor local environmental quality, studies on environmental concern
found negative associations with industry-intensive types of regional pollution and
high rates of secondary and tertiary industry.46

To mitigate the risk that industrialization confounds associations between air pollu-
tion and political trust, I control for county/city industrialization rates in analyses. The
variable was measured as the percent of total value-added from secondary industry in
2014 in county/city GDP, centered on its grand mean. Data were compiled from offi-
cial statistical yearbook data in the database China Data Insights. For sampling units
located in rural counties, data from the same county were used. For sampling units
located in districts, which are the urban equivalent to county-level administrative
units, data on the variables of interest were not always available. To ensure consist-
ency, I used city-level statistics for survey localities located in urban districts.

Existing findings imply that aggregate economic conditions could spuriously cause
the appearance that worse air quality perceptions but better-observed air quality are
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associated with lower political trust. Chinese citizens living in localities with higher
GDP per capita were less likely to express political trust and more likely to express
awareness of or concern about environmental pollution.47 Observed air pollution levels
were higher with higher GDP per capita up until a certain level, beyond which GDP
per capita correlated with lower concentrations of air pollutants.48 To mitigate the risk
of spurious effects from aggregate economic conditions, I control for county/city GDP
per capita in analyses. Again, the data source was official yearbooks in the database
China Data Insights.

In contrast with aggregate economic performance outcomes such as GDP, existing
research suggests that individual economic conditions may spuriously cause the appear-
ance of positive relationships between perceived air pollution and political trust, and
it may suppress trust associations with observed air pollution. Previous studies have
found positive associations between individual/household economic situation and pol-
itical trust.49 Environmental justice and ‘threadmill of production’ literature show that
individual affluence also tends to be associated with lower observed pollution, as eco-
nomically disadvantaged households tend to live in localities with the most intense
rates of observed pollution.50 Yet, some studies that controlled for environmental con-
ditions found more pollution awareness among citizens with more economic
resources.51

I control for individual economic situation in order to mitigate the risk that individ-
ual economic situation confound statistical associations between air pollution and pol-
itical trust. The data source is the 2014 inequality survey. Because many respondents
did not disclose their household’s actual incomes, I did not adopt a quantitative
income measurement in this study.52 Instead, I measured individual economic situation
by a subjective assessment of how respondents’ family income situation compared
with 5 years before the research: much better, a little better, no change, a bit worse and
much worse. The two latter categories were collapsed into one due to few cases in the
‘worse’ categories.

Other individual socio-economic characteristics may also correlate simultaneously
with political trust, exposure to and perceptions of air pollution. The most consistent
existing findings regard age, gender and education. Older age has been found posi-
tively associated with political trust and negatively associated with environmental
awareness in China.53 I control for age to mitigate the risk that age may suppress
associations between perceived air pollution and political trust. Age was computed by
subtracting year of birth from 2014 (the survey year). Ranging from 17 to 71 years, the
age variable was centered on its grand mean.

Some studies have found women more likely to express trust in government and
more likely to express environmental concern compared with men.54 I control for gen-
der to mitigate the risk that this spuriously enhance the appearance of negative asso-
ciations between perceived pollution and trust. Gender had been coded as male or
female by interviewers in the 2014 survey. Education has been found negatively
related with political trust and positively related with environmental awareness;55 it is
held constant in my regression models in order to mitigate the risk of suppression
effects. The education variable used here was based on a question about respondents’
highest degree and recoded from seven to four categories, using primary school or
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lower as the reference group. Finally, China’s residence registration system can give
rise to bias because residence status is of substantial consequence to citizens’ relation-
ship with the state and their perceived as well as observed exposure to air pollution.56

Residence registration was categorized as urban-local, urban-migrant, rural-migrant and
rural-local according to respondents’ residence registration and whether they lived in
their registered county/city.

Analytical strategy

Analyses proceeded in five steps. In all analyses, Stata’s survey (svy) commands were
used to estimate corrected standard errors in the presence of stratification and
clustering.57

First, I conducted generalized ordered logit (gologit) regression for complex sam-
pling design to estimate the three ordinal outcome variables, trust in county, provincial
and central government, from perceived and observed air pollution as well as predictor
variables. The gologit model was chosen because it is less restrictive than ordinary
logistic regression but more parsimonious than methods that ignore the ordering of
categories, such as multinomial logit regression.58 Brant tests indicated that the pro-
portional odds assumption required by the ordered logit model—commonly used to
analyze ordinal response variables—was violated. The gologit model relaxes the
assumptions of the ordered logit model only as needed, making it preferable for
this study.

Second, I conducted post-estimation on the gologit coefficients to calculate pre-
dicted probabilities and marginal effects of perceived and observed air pollution. I
focus on probabilities and marginal effects for several reasons. The main reason is that
with logit regression, identification problems render comparison across categories and
models invalid.59 Untestable identification assumptions are not required when compar-
ing groups using probabilities or marginal effects.60 In addition, conclusions in the nat-
ural metric of probabilities are easier to interpret than conclusions in logit.
Comparison of probabilities also allows for assessing more complex relationships
between perceived and observed air pollution on the one hand, and political trust on
the other, than what can be done with regression coefficients alone. Several authors,
therefore, recommend interpreting regression coefficients and comparing group differ-
ences by estimating marginal effects of regressors on the probability of an outcome,
rather than comparison of odds ratios or regression coefficients.61

Third, I assessed possible indirect associations between observed air pollution and
the three trust variables, mediated by air perceptions. It may be problematic to have
perceived and observed air pollution in the same model: If the two air variables are
correlated, there may appear to be no effect when in fact there is an indirect one. I,
therefore, estimated the extent to which associations between perceived air quality
and trust in each level of government could be indirectly attributed to observed
PM2.5 concentrations. To avoid the abovementioned problems inhibiting group com-
parisons across logit coefficients, I employed Mize, Doan and Long’s general method
for comparing probabilities and marginal effects across models.62
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Fifth, I present several additional tests. Importantly, I assessed whether air pollu-
tion-trust dynamics changed over time. I pooled data from 2014 with those from 2009
and conducted regression analyses on the pooled sample before estimating predicted
probabilities for the 2009 and 2014 sample separately. I then took advantage of Mize,
Doan, and Long’s63 approach to calculate average discrete change when moving from
low to high perceived and observed pollution, and to estimate the size and signifi-
cance of changes in the effects of the two air pollution variables over time. I also
assessed whether results for 2014 were significantly different when perceived air pollu-
tion was used as the only predictor variable; when additional control variables reflect-
ing local quality of governance were added to the model; and when using the original
5-category coding on the air perceptions variable rather than the dichotomous one.

Results

Descriptive statistics for all variables used in the main analyses are provided in Table
1. As expected, trust fell with lower levels of government: 89% and 81% of respond-
ents reported much or some trust in central and provincial governments, respectively,
whereas 65% said they trusted their county/city’s government. Annual average PM2.5
estimates were higher than the World Health Organization’s recommended threshold
of 10 ug/m3 for all sampled localities, and both mean and median estimates of about
55 ug/m3 were well above the Chinese standard for good air quality (35 ug/m3).
Despite the high PM2.5 concentrations, only 22% of respondents considered the air
quality where they lived to be bad or very bad.

Generalized ordered logit (gologit) models adjusted for the complex survey design
were fitted to estimate the three outcome variables, trust in county, provincial and cen-
tral government, from predictor variables. Williams’ user-written Stata program gologit2
was used to estimate the gologit models.64 In the unconstrained gologit model, the
original ordinal variable is recoded into two categories, and a series of cumulative bin-
ary logit regressions are run. First, it is category no trust vs. categories little, some and
much trust; second, categories no trust and little trust vs. some and much trust; and
third no, little or some trust vs. much trust. Table 2 provides the parameter and stand-
ard error estimates from gologit models with perceived and observed air pollution
plus control variables as predictors.

Perceived bad air quality was significantly associated with trust in all levels of gov-
ernment in the gologit models. Citizens who perceived local air to be of bad quality
had lower odds for reporting anything above no trust, and for reporting much or
some trust rather than little or no trust, in county and provincial government. The
results for county and provincial government were significant at p<.001. Perceived
bad air also gave lower odds for predicting anything more than ‘no trust’ in central
government, but the association for central government was significant only at .05
level. Observed annual PM2.5 concentrations were not significantly associated with
trust in any level of government except one: For trust in province government, an
increase in PM2.5 concentration of 10 ug/m3 was associated with somewhat lower log
odds for reporting some or much rather than little or no trust.
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Several control variables were also significantly associated with political trust.
County GDP per capita had weak but significant positive associations with trust in
county government but not with trust in provincial or central governments.
Individuals who considered their economic situation to be much better than 5 years
ago were much more likely to report trust in all three levels of governments compared
with those who reported that their economic situation was only a little better, the
same as or worse than five years ago. Men had slightly lower probability for reporting
trust in any level of government compared with women, and trust probability for all
levels of government increased slightly with age. Education had weakly significant
associations with trust in central government, but not with trust in provincial or
county governments: Odds for reporting trust in central government were slightly
lower for citizens who had middle school, high school or higher education compared
with those who had primary education or lower.

Regression coefficients alone offer limited opportunity to draw conclusions on the
question of interest here: Relationships between outcomes and predictors may be
non-linear, and group comparisons are hampered by unobserved heterogeneity and
identification problems.65 Predicted probabilities and marginal effects provide more
informative and tangible insight on the complex relationship between observed and
perceived air pollution vs. trust in county, provincial and central governments.

Results from the post-estimations provide partial support for Hypothesis 1. They
show that probabilities for reporting trust in county and provincial governments were
significantly and substantially lower among citizens who perceived local air to be of
bad quality compared with others. However, perceived air quality made no significant
difference to probability for trusting central government.

I used Stata’s margins post-estimation commands to calculate predicted probability
for reporting some or much trust in each of the three levels of government, at various
levels and combinations of the two air pollution variables. Figure 1 displays results
based on the gologit model with perceived and observed air variables plus controls as
predictors. Probability for reporting trust in county government varied from 0.7—that
is, 70%—among citizens living with the lowest PM2.5 concentrations who did not con-
sider air to be of bad quality, to 54% among citizens in localities with the highest
PM2.5 levels observed in the sample who considered air to be of bad or very bad
quality (Figure 1). Probability for reporting some or much trust in province govern-
ment was reduced from 90% for citizens living in localities with annual PM2.5 concen-
tration 10 ug/m3 who considered local air not to be of bad quality to 64% for citizens
living with 100 ug PM2.5 per m3 who considered local air to be of bad quality (Figure
1). Probability for reporting trust in central government was 91% among citizens living
at the lowest PM2.5 concentrations who did not consider local air to be of bad quality,
and 82% among those living in the highest levels of observed pollution who did
evaluate local air as having bad quality.

Average marginal effects (AME) were estimated to assess the size and signifi-
cance of differences between the predicted probabilities. Trust probabilities were
contrasted for citizens who perceived local air to be of bad quality vs. others, and
at each PM2.5 interval compared with the lowest concentration (Figure 2). The
average difference in predicted probability for trusting county government was
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0.12 (12% points) lower if citizens’ air perceptions were changed to perceiving local
air to be of bad quality. With regard to trust in provincial government, the gap in
predicted probability between air perceptions categories was 0.9 (9% points). Air
perceptions made a significant difference to probability for trusting county and
provincial governments, supporting Hypothesis 1. Yet, contrary to the hypothesis,
air perceptions did not make a significant difference to predicted probability for
trusting central government,

Results provide mixed support also for Hypothesis 2. As can be seen from Figure 2,
probability for trusting provincial government was significantly lower at each higher
PM2.5 concentration compared with the lowest level estimated here, at 10 ug/m3.
Changing the PM2.5 variable from 10 to 20 ug/m3 reduced trust probability by a min-
iscule but significant .01 (1% point). At PM2.5 100 ug/m3 (right above the highest level
observed in the sample), trust probability was 16% points lower. Thus, Hypothesis 2 is
supported for provincial government trust. However, contrary to the hypothesis, prob-
abilities for trusting county or central governments did not differ significantly at any
higher PM2.5 concentrations compared with the lowest estimate.

Hypothesis 3 suggests that it may be more appropriate to model the relationship
between trust and the two air pollution variables as indirect ones, whereby observed
air quality affects perceived air quality and perceptions affect trust. In linear models,

Table 1. Descriptive statistics.
Key variables of interest Total (N¼ 2507) Control variables Total (N¼ 2507)

Political trust County/city-level controls
Trust in city/county government GDP per capita 2014 (Yuan)
1 No trust 5.0% Mean (SD) 46,793 (31,146)
2 little trust 30.2% Median (Q1, Q3) 38,951 (25,630, 59,735)
3 some trust 42.0% Min, max 6869, 137,967
4 much trust 22.8% Secondary industry % of GDP 2014

Trust in province government Mean (SD) 48 (13)
1 No trust 1.8% Median (Q1, Q3) 49 (39, 55)
2 little trust 16.8% Min, max 21, 76
3 some trust 49.2% Individual socio-economic controls
4 much trust 32.1% Male gender 50.9%

Trust in central government Age (years)
1 No trust 1.2% Mean (SD) 43.45 (14.36)
2 little trust 10.3% Median (Q1, Q3) 43.0 (31.0, 56.0)
3 some trust 41.7% Min, Max 17.0, 71.0
4 much trust 46.8% Highest education completed

Air pollution Primary or less 30.9%
Perceived bad/very bad air 22.3% Middle school 30.4%
2014 annual average local PM2.5 (ug/m3) High school or vocational 27.9%
Mean (SD) 55.59 (22.15) University 10.8%
Median (Q1, Q3) 55.1 (37.0, 72.6) Family economic change 5 years
Min, max 11.7, 98.8 Much better 19.0%

A little better 60.3%
No change 17.0%
A little worse/much worse 3.7%

Residence registration
Urban local 30.8%
Urban migrant 8.4%
Rural migrant 14.7%
Rural local 46.1%
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mediation can be measured by comparing regression coefficients of the same variable
across models with different mediating variables. This follows from the principles of
path analysis, whereby the total effect of a predictor on an outcome may be decom-
posed into one part mediated by a control variable (the indirect effect), another
unmediated (the direct effect).66 As mentioned, comparison across coefficients and
models is problematic with logit regression. Mize and colleagues propose a method
for comparing marginal effects across models. Using seemingly unrelated estimation
to combine estimates from multiple models, their method allows tests of the equality
of predictions and effects across models.

Stata’s gsem command was used to implement the path analysis. As the gsem
command is unable to fit gologit models, I recoded the trust variables in the same
way as the gologit command and ran a series of binary logit regressions. The cumula-
tive binary regressions can be interpreted in the same way as the gologit results, even
though small differences are usually found.67 After estimating the cumulative logit
regression models, Stata’s margins command was used to calculate average marginal
effects, which were then compared across models with and without the PM2.5 pre-
dictor to derive the possible indirect effect.

The results do not support Hypothesis 3. As can be seen from Panel B in Table 3,
the differences in trust probability when air pollution was perceived as bad/very bad
rather than not, did not change much when PM2.5 was added to the model. The larg-
est difference was for provincial government: PM2.5 appeared to account for about 2
of the 10.9% point gap in provincial trust probability across perceptions groups, but
the difference was significant at p¼.07 only. None of the differences between models
were statistically significant at 0.05 level, indicating that no significant part of the asso-
ciation between perceived air pollution and trust could be attributed to the impact of
observed air pollution on perceptions.

Additional tests

Comparing with 2009
In order to assess whether the relationships between air pollution and trust probabil-
ities were different at a different time point, I pooled the 2014 data with data from a
comparable survey conducted in 2009. Again, I employed Mize, Doan, and Long’s68

approach implemented with Stata’s gsem command to run a series of binary logit
regressions mimicking the gologit model. This approach allows for assessing differen-
ces in probabilities and in the size and significance of probability gaps across different
samples. For air perceptions, probability when local air was perceived as bad or very
bad was contrasted with the probability when local air was perceived to not be bad.
For PM2.5, I compared probabilities among citizens living in localities at the 25th per-
centile of air pollution perceptions with those at the 75th percentile. Table 4 reports
the average discrete change (ADC) in trust probabilities when moving from low to
high values on the air pollution variables, and the differences in ADCs between 2009
and 2014.

ADCs for perceived air quality did not differ significantly over time. Both in 2009
and in 2014, probabilities for reporting some or much trust in county and provincial
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governments were significantly lower for citizens who perceived local air to be of bad
quality compared with others. As for probability differences between high and low lev-
els of observed air pollution, most changes in probability gaps over time were also
not significant. However, there is one curious change: In2009, citizens living with high
PM2.5 levels had 0.15 higher probability for reporting much trust in central govern-
ment, compared with those at lower PM2.5 levels. The estimate for 2009 and the dif-
ference with 2014 are significant. The difference across PM2.5 levels had vanished
by 2014.

Binary models and added controls
In order to assess whether results would be different without control variables or with
additional control variables, I employed the same procedure as for the test for indirect
effects. I used the gsem command to estimate quasi-gologit trust models with only air
perceptions (M1) and only PM2.5 (M2) as predictors, before calculating ADC in each
trust probability when moving from low to high values on the air variables. I then cal-
culated the size and significance of the difference in ADC between each of the two
binary models and the main model hitherto discussed (M3).

I tested for a fourth model with additional control variables to address concerns
related to the fact that air quality and trust evaluations may be a function of poor
governance in the locality. Alkon and Wang69 used a quasi-experimental design to
control for such possible endogeneity and proved a causal relationship between air

Figure 1. Predictive margins for reporting some or much political trust at various air perceptions
and PM2.5 levels.
Note: Predicted probabilities calculated on basis of the partial proportional odds coefficients in Table 2
.
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pollution and political support. However, it is not possible to use such a research
design for the country as a whole; thus, this study cannot provide finite evidence of
causality. Nevertheless, I conducted additional analyses controlling for certain experi-
ences with or attitudes about government that reflect poor local governance (M4).
Poor governance could cause both air pollution and low trust, and the attitudes tested
may reflect underlying dissatisfaction leading to critical evaluations of both air quality
and government trust. Three dichotomous attitude variables were added to the model:
Official unfairness was measured based on a question on whether anyone in respond-
ents’ households experienced unfair treatment by officials during the past three years.
Degree of agreement with the statement, ‘Government does not care what ordinary
people like me think’, measured political alienation (1 for strongly agree or agree and 0
otherwise). Perceived corruption was measured by a ranking of the severity of official
corruption in the country, coded 1 for ‘very severe’ and 0 otherwise.

Results on ADCs for all models and differences between them are provided in
Appendix A. There were few significant differences between the binary models testing
perceived and observed air pollution only (M1 and M2) and the main model used so
far (M3). When attitudes related to quality of governance were added (M4), the effect
of perceived air pollution for trust in county and provincial governments was signifi-
cantly reduced. However, the effects remained significant, and the reductions were
quite small in substantial terms, ranging from �.014 to �0.36. For differences in
observed air pollution (contrasting pm2.5 concentrations at the 25th percentile with
the 75th), differences between binary and main models and the model with additional
controls were miniscule.

Recoding the air perceptions variable
The use of a dichotomous air perceptions variable mitigates the risk of bias due to
systematic differences in propensity to opt for extreme ends of a scale. However, this

Figure 2. Marginal effects of air perceptions and PM2.5 on probability for political trust.
Note: Differences in predicted probabilities calculated on basis of the partial proportional odds coefficients in Table 2
.
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comes at the price of considerable information loss. To assess whether dichotomizing
the air perceptions variable had implications for the results, I compared the ADCs in
probabilities when moving from the lowest to highest air perceptions category on the
two different air perceptions variables. Results are available in Appendix B. The ADCs
for the dichotomous variable appear smaller than for the 5-category variable, but
none of the differences between air perceptions variables were statistically significant.
Due to the risk of extreme variable bias I report mainly on the more moderate results
from the dichotomous air perceptions variable.

Discussion

Many assume that air pollution has become consequential for Chinese citizens’ atti-
tudes toward authorities, but few have put the assumption to empirical testing. In the
following, I highlight how this study supports the notion that there are linkages
between air pollution and political trust in China, while also identifying differences in
the dynamics of perceived vs. observed air pollution, across time, and across levels of
government. Finally, I discuss possible explanatory mechanisms and implications in
light of hierarchical trust literature.

This study documents that if otherwise average Chinese citizens perceive the air
they live with to be of bad quality, they are less to express trust in county and provin-
cial government compared with those who do not. Hypothesis 1 is thus partially sup-
ported. The results for county and provincial government trust are in accordance with
Alkon and Wang’s70 finding of a causal relationship between air pollution and support
for local government in Beijing, and imply that air pollution is relevant to political
trust in the country as a whole.

The weak link observed between air pollution and probability for reporting trust in
central government does not support the hypothesis that air pollution would also be
associated with central government trust. This is in contrast with Alkon and Wang’s
finding of associations between daily air quality and support for central government
among Beijing residents.

The research showed notable differences in air pollution-trust dynamics depending
on whether air pollution was measured in terms of natural science observations or as
citizen perceptions. It provided mixed support for Hypothesis 2, which suggested
lower trust probability among citizens living in localities with higher PM2.5 levels.
Probability for trusting provincial government was higher for localities with more
observed air pollution, regardless of citizen perceptions. Yet, PM2.5 did not make a
significant difference to probability for reporting trust in county or central govern-
ments. The international literature has reported consistent associations between per-
formance evaluations and political trust, but inconsistent relationships between
‘objective’ performance outcomes and political trust.71 My results indicate that similar
dynamics may be at play regarding individuals’ subjective perceptions and observed
air quality outcomes in China.

This study did not find significant indirect associations between PM2.5 and proba-
bilities for trusting any level of government, mediated by perceptions. Hypothesis 3

JOURNAL OF CHINESE GOVERNANCE 17



Ta
bl
e
3.

As
so
ci
at
io
ns

be
tw
ee
n
pe
rc
ei
ve
d
ai
r
qu

al
ity

an
d
tr
us
t
in

th
re
e
le
ve
ls
of

go
ve
rn
m
en
t,
us
in
g
av
er
ag
e
di
sc
re
te

ch
an
ge
s
fr
om

bi
na
ry

lo
gi
t
m
od

el
s.

M
od

el
1

M
od

el
2

Pe
rc
ei
ve
d
ai
r
qu

al
ity

þ
co
nt
ro
ls

þ
PM

2.
5

(N
o
tr
us
t)
vs
.

(li
tt
le
,s
om

e,
m
uc
h
tr
us
t)

(N
o,

lit
tle

tr
us
t)
vs
.

(s
om

e,
m
uc
h
tr
us
t)

(N
o,

lit
tle
,s
om

e
tr
us
t)
vs
.

(m
uc
h
tr
us
t)

(N
o
tr
us
t)
vs
.

(li
tt
le
,s
om

e,
m
uc
h
tr
us
t)

(N
o,

lit
tle

tr
us
t)
vs
.

(s
om

e,
m
uc
h
tr
us
t)

(N
o,

lit
tle
,s
om

e
tr
us
t)
vs
.

(m
uc
h
tr
us
t)

Pa
ne
lA

:A
ve
ra
ge

di
sc
re
te

ch
an
ge

(A
D
C)

fr
om

pe
rc
ei
ve
d
ba
d
ai
r

Co
un

ty
gv
t

�0
.0
56
��

(0
.0
19
)

�0
.1
24
��

(0
.0
34
)

�0
.0
10

(0
.0
28
)

�0
.0
62
��

(0
.0
19
)

�0
.1
18
��

(0
.0
31
)

�0
.0
11

(0
.0
29
)

Pr
ov
in
ce

gv
t

�0
.0
35
��

(0
.0
11
)

�0
.1
09
��
� (

0.
02
7)

0.
00
1
(0
.0
35
)

�0
.0
34
��

(0
.0
11
)

�0
.0
89
��

(0
.0
23
)

0.
01
7
(0
.0
33
)

Ce
nt
ra
lg

vt
�0

.0
18

(0
.0
10
)

�0
.0
48

(0
.0
26
)

0.
01
6
(0
.0
43
)

�0
.0
18

(0
.0
09
)

�0
.0
43

(0
.0
24
)

0.
02
4
(0
.0
40
)

Pa
ne
lB

:E
ffe

ct
of

pe
rc
ei
ve
d
ba
d
ai
r
in
di
re
ct
ly
at
tr
ib
ut
ab
le

to
PM

2.
5

(N
o
tr
us
t)
vs
.

(li
tt
le
,s
om

e,
m
uc
h
tr
us
t)

(N
o,

lit
tle

tr
us
t)
vs
.

(s
om

e,
m
uc
h
tr
us
t)

(n
o,

lit
tle
,s
om

e
tr
us
t)
vs
.

(m
uc
h
tr
us
t)

Co
un

ty
(A
D
C
M
od

el
2)

–
(A
D
C
M
od

el
1)

¼
�0

.0
06

(0
.0
05
)

0.
00
5
(0
.0
18
)

�0
.0
01

(0
.0
13
)

Pr
ov
in
ce

(A
D
C
M
od

el
2)

�
(A
D
C
M
od

el
1)

¼
0.
00
0
(0
.0
02
)

0.
02
0
(0
.0
11
)

0.
01
6
(0
.0
14
)

Ce
nt
ra
l(
AD

C
M
od

el
2)

�
(A
D
C
M
od

el
1)

¼
0.
00
1
(0
.0
02
)

0.
00
5
(0
.0
07
)

0.
00
8
(0
.0
13
)

N
ot
e:

Co
nt
ro
ls
in
cl
ud

e
co
un

ty
in
du

st
ria
liz
at
io
n
ra
te
;c
ou

nt
y
G
D
P
pe
r
ca
pi
ta
;i
nd

iv
id
ua
l
ec
on

om
ic
si
tu
at
io
n;

ge
nd

er
;a
ge
;e

du
ca
tio

n;
an
d
re
si
de
nc
e
st
at
us
.A

dj
us
te
d
st
an
da
rd

er
ro
rs

ar
e
in

pa
re
nt
he
se
s.

��
� p

<
.0
01
,�

� p
<
.0
1.

18 H. FLATØ



was thus rejected, leading to the general conclusion that perceived air quality is more
important to political trust in China than observed air quality.

Additional tests found that associations between perceived air pollution and trust
in county and provincial governments were significant and negative not only in 2014
but also five years earlier, in 2009. Central government trust had little association with
perceived air quality both in 2009 and 2014.

Few results for scientifically observed air were significantly different across time as
well. Yet, there was one curious difference: Relationships between PM2.5 and central
government trust was significantly positive in the 2009 sample but had vanished in
2014 one. The results indicate that there may have been a change during the years
that passed between 2009 and 2014 regarding whether and how citizens in relatively
polluted localities recognize and understand PM2.5 and its relationship with central
government. It seems unlikely that pollution in itself increased central government
trust in 2009, thus the result probably has to do with unobserved characteristics
among the citizens or localities with high levels of air pollution in 2009 making them
more prone to report trust in central government at the time. The reduction of the

Table 4. Average discrete change, using the 2009 and 2014 China Surveys on Inequality and dis-
tributional justice samples.

County gvt. Province gvt. Central gvt.

A: Perceived air quality bad/very bad air vs. very good/good/neutral
Pr1: (no trust) vs. (little, some and much trust)

2009 �0.041�� (0.014) �0.033� (0.015) �0.023� (0.011)
2014 �0.062�� (0.019) �0.034�� (0.011) �0.018 (0.009)
Difference 2014–2009 0.021 (0.023) 0.002 (0.018) �0.005 (0.014)

Pr2: (no, little trust) vs. (some and much trust)
2009 �0.138�� (0.042) �0.07 (0.058) �0.041 (0.035)
2014 �0.118��� (0.031) �0.089��� (0.023) �0.018 (0.009)
Difference �0.02 (0.053) 0.019 (0.062) �0.023 (0.036)

Pr3: (no, little, some trust) vs. (much trust)
2009 �0.058� (0.025) �0.057 (0.031) �0.085 (0.043)
2014 �0.011 (0.029) �0.026 (0.023) �0.018 (0.009)
Difference �0.046 (0.038) �0.031 (0.028) �0.067 (0.044

B: PM2.5 at 75th percentile vs. 25th percentile
Pr1: (no trust) vs. (little, some, much trust)

2009 �0.014 (0.009) �0.001 (0.008) 0 (0.004)
2014 0.014 (0.01) �0.001 (0.004) �0.001 (0.004)

Difference 2014–2009
�0.028� (0.014) �0.001 (0.009) 0.001 (0.006)

Pr2: (no, little trust) vs. (some, much trust)
2009 0.059 (0.066) �0.005 (0.030) �0.004 (0.019)
2014 �0.015 (0.053) �0.050�� (0.019) �0.001 (0.004)
Difference 0.075 (0.084) 0.046 (0.035) �0.003 (0.019)

Pr3: (no, little, some trust) vs. (much trust)
2009 0.036 (0.045) 0.097 (0.054) 0.153�� (0.046)
2014 0.003 (0.04) 0.026 (0.031) �0.001 (0.004)
Difference 0.033 (0.06) 0.071 (0.035) 0.155�� (0.046)

Note: Regressors include perceived air quality, observed air quality, county industrialization rate; county GDP per
capita; individual economic situation; gender; age; education; and residence status. Average discrete changes were
calculated using only the sample-specific observations. Standard errors adjusted for the complex survey design are
in parentheses.���p< .001, ��p< .01 and �p< .05.
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positive pollution effect to zero by 2014 may reflect more awareness of air pollution
as a problem that central government is partially responsible for handling in the rele-
vant localities. The change may also have to do with changes in distribution of pollu-
tion during the same time period. Thus there may be systematic differences over time
with regard to the localities with high or low pollution as well as the composition and
characteristics of individuals residing in them.

The main contribution of the present research regards hierarchical trust. My find-
ings imply that air pollution is mainly of consequence to reported trust in local and
regional governments, rather than to central government trust. I speculate that
China’s decentralized environmental governance structure, coupled with symbolic
environmentalism,72 blame-shifting73 and/or political caution,74 make citizens take air
pollution into account more when making trust judgments for county and provincial
governments than for central government.

The comparatively weak link between air pollution and trust in central government
compared with county and provincial ones may reflect the administrative decentraliza-
tion of environmental responsibilities, much of which persists despite recent re-central-
ization efforts.75 The central government promulgates binding environmental targets,
but when these are passed down in the administrative hierarchy, each of the sub-
national administrative levels has authority to decide how and when to allocate and
implement the targets among departments, subordinate governments and enter-
prises.76 Provincial governments carry much authority in selecting and prioritizing pol-
icy instruments,77 and at the lowest end of the hierarchy, rural county and urban city
bureaucracies have considerable maneuvrability in implementing and determining the
political system’s ultimate outcomes.78 For regional and local officials, environmental
targets compete with other binding targets; among them, gross domestic product
(GDP) growth remains the first priority.79 Thus, although decentralization and flexibility
sometimes enable local innovation and environmental achievements,80 they often lead
to discrepancies between the environmental ideal the central government promul-
gates and the local implementation citizens experience.81

Literature on blame-shifting suggested that the decentralized environmental admin-
istration, together with official propaganda, strongly encourages blaming suboptimal
environmental outcomes on local governments’ failure to properly implement well-
intended central policies.82 In addition, studies indicated that Chinese citizens may be
more cautious in their responses to survey questions about trust in central govern-
ment than those about subnational governments.83 A cultural predisposition for defer-
ence to authorities also may play into the hierarchical trust pattern.84

Li Lianjiang argued that ‘hierarchical trust’ actually reflected only partial trust: a mix-
ture of stronger confidence in the central government’s policy intent and weaker con-
fidence in its capability to control local policy implementation and outcomes.85 Other
authors argue that Chinese citizens’ attitudes about central government are
‘imaginary’, whereas attitudes toward local government are to a larger extent based
on personal experience with on-the-ground outcomes.86 On this basis, I speculate that
Chinese citizens’ trust in central authorities may rely more on ‘blind faith’, while taking
experiences and outcomes, such as air pollution into more consideration when evalu-
ating trust in subnational government.

20 H. FLATØ



In sum, various administrative levels play distinct roles in environmental govern-
ance, and this together with asymmetric power distribution and cultural factors, give
considerable reason for Chinese citizens to weigh environmental outcomes differently
when considering support for various levels of government.

Conclusion

This study’s findings contribute to better understanding of the consequences of
China’s air-pollution crisis for popular regime support across Mainland China’s popula-
tion. The study documented robust negative associations between perceived bad air
quality and probability for reporting trust in county and provincial governments as
well as significant relationships between provincial government trust and observed
PM2.5 concentrations. This supports the notion that air pollution is unfavorable for
popular political support in China, especially when reflected in citizens’ subjective air
quality perceptions.

Linkages between air pollution and popular trust in government could imply poten-
tial for pro-environmental engagement favorable to air pollution governance. Existing
studies indicated that public pressure or fear of public discontent spurred some
(although selective) environmental efforts by local or regional governments.87

Hierarchical trust literature suggests that stated distrust in provincial and county
authorities may reflect latent doubts about central leaders and undermine support for
the political regime as a whole.88 Thereby, despite the weak associations with central
government trust found in this study, the linking of air pollution with trust in county
and provincial government could raise the stakes for Chinese authorities at all levels
to prevent and/or mitigate air pollution.

The study points to several knowledge gaps that should be further explored. It can-
not explain exactly why air pollution was associated with trust in subnational govern-
ments but not the central government. Neither can it explain why relationships
between PM2.5 concentrations and trust differed in 2009 and 2014. To better under-
stand the change, further studies are needed to investigate whether and how Chinese
citizens’ recognition of air pollution has evolved over time. Moreover, research on
more recent data is needed to assess whether air pollution remains consequential for
popular trust in government after the ‘war on pollution’ has been waged for several
years and the Covid-19 crisis may have changed people’s priorities and beliefs. Finally,
linking air quality with political support could imply that other kinds of pollution are
less important for national average trust in government—and policymakers more eas-
ily may ignore them. More research is needed on how other types of pollution matter
for popular political attitudes in China.
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Appendix A. ADC comparisons across models

A: Comparison of ADCs for air perceptions across models

County gvt. Province gvt. Central gvt.

ADC air bad SE ADC air bad SE ADC air bad SE

Pr1: (no trust) vs. (little, some, much trust)
M1 (air bad only) �0.054�� 0.019 �0.036�� 0.01 �0.018� 0.008
M3 (þ PM2.5 þ controls) �0.062�� 0.019 �0.034�� 0.011 �0.018 0.009
M4 (þ QOG att.) �0.039� 0.014 �0.02� 0.008 �0.01 0.007
Difference M1–M3 0.008 0.008 �0.002 0.004 0 0.003
Difference M3–M4 �0.023�� 0.007 �0.014�� 0.004 �0.007� 0.003

Pr2: (no, little trust) vs. (some, much trust)
M1 (air bad only) �0.119�� 0.034 �0.12��� 0.027 �0.058� 0.027
M3 (þ PM2.5 þ controls) �0.118�� 0.031 �0.089�� 0.023 �0.043 0.024
M4 (þ QOG att.) �0.083�� 0.026 �0.055� 0.021 �0.017 0.021
Difference M1–M3 0 0.023 �0.032� 0.012 �0.014 0.01
Difference M3–M4 �0.036� 0.015 �0.034�� 0.011 �0.026� 0.01

Pr3: (no, little, some trust) vs. (much trust)
M1 (air bad only) �0.003 0.034 0.004 0.036 0.006 0.048
M3 (þ PM2.5 þ controls) �0.011 0.029 0.017 0.033 0.024 0.04
M4 (þ QOG att.) 0.001 0.029 0.022 0.033 0.022 0.04
Difference M1–M3 0.009 0.02 �0.013 0.016 �0.018 0.017
Difference M3–M4 �0.012 0.007 �0.005 0.009 0.002 0.009

B: Comparison of ADCs for observed PM2.5 across models
County gvt. Province gvt. Central gvt.
ADC pm2.5 SE ADC pm2.5 SE ADC pm2.5 SE

Pr1: (no trust) vs. (little, some, much trust)
M2 (PM2.5 only) �0.013 0.012 0.004 0.006 0.002 0.004
M3 (þ air badþ controls) �0.014 0.01 0.001 0.004 0.001 0.004
M4 (þ QOG att.) �0.007 0.01 0.003 0.004 0.002 0.004
Difference M2–M3 0.001 0.005 0.003 0.003 0.001 0.002
Difference M3–M4 �0.007� 0.003 �0.003� 0.001 �0.001 0.001

Pr2: (no, little trust) vs. (some, much trust)
M2 (PM2.5 only) �0.011 0.056 0.05�� 0.018 0.02 0.017
M3 (þ air badþ controls) 0.015 0.053 0.05� 0.019 0.013 0.016
M4 (þ QOG att.) 0.028 0.044 0.062�� 0.017 0.021 0.016
Difference M2-M3 �0.026 0.015 0 0.009 0.008 0.006
Difference M3-M4 �0.012 0.015 �0.012 0.008 �0.008 0.007

Pr3: (no, little, some trust) vs. (much trust)
M2 (PM2.5 only) �0.033 0.045 0.015 0.046 0.027 0.045
M3 (þ air badþ controls) �0.003 0.04 0.049 0.042 0.025 0.039
M4 (þ QOG att.) 0.001 0.037 0.05 0.039 0.023 0.037
Difference M2–M3 �0.03 0.015 �0.034 0.019 0.002 0.019
Difference M3–M4 �0.004 0.007 �0.001 0.006 0.001 0.005

Note: Average discrete change (ADC) calculated as the change in trust probabilities derived from a one-unit change
in perceived and observed air quality.
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Appendix B. ADCs and cross model differences with binary vs. 5-category
air perceptions variables

County gvt. Province gvt. Central gvt.

ADC SE ADC SE ADC SE

Pr1: (no trust) vs. (little, some, much trust)
Dichotomous air perceptions �0.062�� 0.019 �0.034�� 0.011 �0.018 0.009
5-category air perceptions �0.118�� 0.034 �0.075�� 0.023 �0.037 0.024
Difference 0.056 0.033 0.04 0.02 0.02 0.018

Pr2: (no, little trust) vs. (some, much trust)
Dichotomous air perceptions �0.118�� 0.031 �0.089�� 0.023 �0.043 0.024
5-category air perceptions �0.237�� 0.083 �0.178�� 0.057 �0.121� 0.045
Difference 0.119 0.073 0.09 0.052 0.078 0.042

Pr3: (no, little, some trust) vs. (much trust)
Dichotomous air perceptions �0.011 0.029 0.017 0.033 0.024 0.04
5-category air perceptions �0.075 0.066 �0.071 0.073 �0.105 0.089
Difference 0.064 0.057 0.088 0.061 0.129 0.075

Note: Average discrete change (ADC) calculated as the change in trust probabilities when moving from lowest to
highest category on each air perceptions variable.
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