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As major contributors to air pollution, enterprises have a growing impact on the
environment, which puts public health at risk and requires urgent government
intervention. This study constructs a government environmental attention
variable via textual analysis of Chinese government work reports from
2004 to 2017, and examines the impact of government environmental
attention on public health. We find that local government environmental
attention has a significant and positive impact on public health. Our
mechanism analysis suggests that government environmental governance
investment acts as an important mediating channel in transferring the
impact of government environmental attention on public health. Moreover,
we find that the impact of government environmental attention on public health
is more pronounced in Central and Western China, in low-openness regions,
and after the incorporation of environmental performance in the cadre
evaluation system in 2006. Overall our study links micro-level
environmental issues with macro-level governmental behaviors, providing a
new perspective for future research on the influencing factors of public health
and practical implications for corporate sustainable development.

KEYWORDS

government environmental attention, public health, textual analysis, government
work report, environmental governance

1 Introduction

Environmental pollution has become a major threat to human survival
(Schwarzenbach et al., 2010; van Heezik and Brymer, 2018; Pérez Ibarra et al., 2020).
According to the National Bureau of Statistics of China, China’s sulfur dioxide, nitrogen
oxides, and particulate matter emissions in 2020 reached 3.182 million tons,
11.817 million tons and 6.134 million tons, respectively, with a proportion of 86.46%,
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44.42% and 85.07% from the industrial production. As the
primary pollutant emitters and resource consumers, businesses
have an inescapable responsibility to address environmental
problems. Studies show that the deteriorated environment has
shortened the average global life expectancy (Ebenstein et al.,
2015), posing a severe threat to public mental and physical health
(Cesaroni et al., 2012; Lelieveld et al., 2015; Cohen et al., 2017).
Therefore, firms, as the building blocks of economic growth,
should establish an environmental governance accountability
mechanism and actively engage in the green transformation to
alleviate environmental and public health problems.

However, firms are not carrying out their fair share of social
responsibility due to free-riding behaviors and conflict between
economic and social costs. Environmental governance ought not
to rely solely on voluntary actions by businesses and individuals;
the government should play an active role (Duan et al.,, 2020;
Bansal et al., 2021; Tian et al., 2020). Specifically, governments
can improve environmental governance performance through
the implementation of environmental protection policies and
regulations (Magnani, 2000; Biresselioglu and Demir, 2021; Kang
et al., 2022), environmental governance investments (Ercolano
and Romano, 2018), and regional joint prevention and control
mechanisms (Yang, 2016). Since 2002, the Chinese government
has promulgated a number of environmental regulations and
policies to balance economic development with environmental
costs (Lietal,2021; Wan et al,, 2021; Zhai et al., 2022), leading to
dramatic improvement in the country’s environmental quality.
In 2019, the average percentage of days with good air quality in
China’s 337 cities reached 82%. China’s

regulation and governance are becoming increasingly stringent

environmental

in recent years (Xue et al., 2021; Liu et al., 2022). For example, the
central government added local environmental performance into
the cadre evaluation system in 2006, creating incentives for local
officials to raise their environmental awareness and improve
environmental governance practices (Yang et al., 2020). Also,
during the ongoing COVID-19 pandemic, China made a
commitment to reach a carbon peak by 2030 and carbon
neutrality by 2060 (Tian et al., 2022).

The annual government work report—a policy document
that reviews local government performance over the previous
year and outlines future work plans—reflects the allocation of
government attention (Wen, 2014). Attention refers to the
psychological activity in which the subject consciously focuses
on a certain thing (Ocasio, 2011).

Jones (1994) introduced the concept of attention into the
research area of government behavior and proposed an
attention-driven model of policy choice. This psychological
model provides a new study angle on governmental behavior
by arguing that the priority of government policy shifts in
response to the changes in government attention. Because
government is the principal executive of national governance
and social administration, the allocation of government attention
reflects the priority in public affairs (Boydstun et al., 2014). With
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limited attention, the choice of government behavior depends on
matters attracting the most attention (Ocasio, 2011). Thus, the
allocation of government attention in specific social areas
requires further study.

Prior research has used government work reports to measure
government attention. For example, Wen (2014) employed
textual analysis of government work reports to measure
government attention to public services. Similarly, Wu and
Tang (2019) employed textual analysis of central government
work report from 1978 to 2018 to measure the proportion of
central government attention to the ageing problem. However,
neither of them addressed the question of whether government
attention is translated into practice. Among the few existing
studies, Shi et al. (2019) examined the impact of provincial
government work reports on substantive environmental
investments by analyzing their discourse on environmental
protection. But the impact of government attention on
people’s well-being is still scarce (Diener and Seligman, 2004).

In summary, we find that, first, most government attention-
related studies focus on attention measurement, and few
investigated whether government attention is translated into
practice. Second, research on the impact of government
attitudes and behaviors on public health is lacking. Finally,
the mechanism through which governmental environmental
attention affects public health should be explored. Therefore,
the study on whether and how government environmental
attention affects public health is vital to the public health
research and environment psychology (Navarro et al., 2020).

In this paper, we choose China as the research setting to
examine the relationship between government environmental
attention and public health for two reasons. First, in recent years,
the conflict between the ecological environment and economic
development has grown more pronounced in China in recent
years, and it is crucial to address the worsening environmental
pollution and improve people’s well-being in order to meet both
the demand of people for a better life and the shift in the mode of
the Chinese
government plays a predominant role in the economy and

economic development. Second, because
performs a range of functions, such as decision-maker,
supervisor, and governor, government attention and actions
play an important role in public issues like improving
environmental quality (Jiang et al,, 2021; Wang et al., 2021).
Therefore, using text mining to construct the government
environmental attention variable, we select local government
work reports from 31 provinces in Mainland China from 2004 to
2017 as the research object to empirically examine the
relationship between government environmental attention and
public health. The results show that government environmental
attention significantly and positively affects public health. In
addition, our mechanism analysis indicates that government
environmental attention can improve public health through
These
findings remain robust after replacing explanatory variables

increased environmental governance investment.
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and mitigating endogeneity concerns. Additional analyses reveal
that the impact of government environmental attention on
environmental governance investment is significantly positive
in Central and Western China, in low-openness regions, and
after the inclusion of environmental performance in the cadre
evaluation system in 2006. As such, our study extends the
attention-driven choice model to

government policy

environmental psychology research, which provides an
empirical basis for translating government attention into
practice and important implications for guiding firms to
assume social responsibility and adhere to sustainable
development.

The remainder of this paper is structured as follows. Section 2
introduces the data source and research methodology. Section 3
presents and interprets the empirical results. Section 4 concludes

the paper and proposes policy recommendations.

2 Materials and methods

2.1 Model setting

China has had rapid economic growth since the reform and
opening up, but the environment has suffered tremendous
damage. Environmental problems caused by large-scale
industrial development, such as the loss of arable land, water
pollution, and air pollution, are impeding China’s sustainable
development and posing a direct threat to public health (Lu et al.,
2019; Tao et al,, 2022). According to the report of the Second
United Nations Environment Assembly (2018), environmental
pollution is responsible for nearly a quarter of all deaths globally.
Studies also show that continuous exposure to air pollution
reduces life expectancy (Ebenstein et al, 2017). The Chinese
government has made many efforts in response to the worsening
To

government

environmental  problems. environmental

the
environmental performance into the cadre evaluation system

strengthen

governance, central incorporated local
in 2006. Given the government’ critical role in environmental
governance as well as public health, the primary goal of our paper
is to investigate the impact of government environmental
attention on public health.

This study examines whether government environmental
attention affects public health using government work reports
from different provinces in China, and further investigates
whether
translated into environmental governance investment, and if
whether

governance has an impact on public health. To test the

government environmental attention has been

S0, government investment in environmental
research questions, this paper develops three econometric
models. In the baseline regression, we construct a government
environmental attention variable from the frequency of
environment-related words in the government work reports as

the key explanatory variable to examine the relationship between
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government environmental attention and public health. For the
mediation analysis, we choose environmental governance
investment as the mediating variable. We first test the
relationship between government environmental attention and
environmental governance investment, and then use government
environmental governance investment as the key explanatory
variable to investigate the impact of government environmental
performance on public health based on the aggregate health
production function.

2.1.1 Baseline model

Attention research mainly focuses on individual decision-
making at a micro-level. However, in recent years, attention
studies have begun to be broadly applied in government
policymaking (Dai, 2017). The government plays a leading
role in managing public affairs, where it allocates public
resources based on public feedback (De Marchi et al., 2016).
From a psychological perspective, government attention is a
scarce resource as the government has to cope with an
extensive and complicated collection of public information
(Meng and Fan, 2021). As such, the government has to
allocate limited attention resources to maximize public
highly
government work reports. Therefore, this paper uses text

interests. Government attention is reflected  in
mining to quantitatively identify government environmental
attention based on China’s provincial government work
reports. To investigate the relationship between government
environmental attention and public health. Following Liu
et al. (2017), we run a regression using the following two-way

fixed effects specification:

In (Health;,) = ay + a; In(WF;) + aZ;; + YearFE + ProvinceFE + €;;
(1)

where i is the province, t is the year. Health is the dependent
variable, indicating public health. WF is the frequency of
environment-related words in the government work reports of
each province each year, which measures local government
environmental attention. Z denotes the control variables,
(GDP) per capita
(PGDP), value of imports and exports (Open), proportion of

including gross domestic production

urbanization (Urbanization), degree of aging (Aging), level of
education (Education), level of medical advancement (Medical).
In addition, since governors play a leading role in public
policymaking, this paper also controls for the personal
characteristics of provincial governors, including gender
(Gender), education level (Edu), age (Age), and tenure
(Tenure). € is the error term. Finally, we control for year
fixed effects (Year FE) and province fixed effects (Province FE).

2.1.2 Mediation model

In this section, we investigate the mediating role of
government environmental governance in the relationship
between government environmental attention and public
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health. In response to the worsening environmental pollution,
the Chinese government has been increasing its focus on
environmental issues. First, government governance decisions
are predicated on the allocation of government attention
according to the attention-driven policy choice model
proposed by Jones (1994). Therefore, driven by the increasing
environmental attention, addressing environmental problems,
although challenging, becomes a priority for government
governance. Second, enhanced government environmental
governance will reduce environmental pollution and improve
environmental quality, therefore enhancing public health by
reducing mortality from diseases linked to environmental
pollution (Kelly and Fussell, 2015; Zhang et al., 2019) as well
as psychologically influencing residents’ subjective well-being
(Xue et al, 2020; Zhao and Sun, 2020). Therefore, following
the methodology for mediation analysis proposed by Preacher
and Hayes (2008), we construct the framework of “government
environmental attention — environmental governance— public
health.”

First, to investigate the relationship between government
environmental attention and environmental governance, we
establish the following econometric model proposed by Shi
et al. (2019).

In (EILy) = B, + B, In(WF;) + 8,Z; + YearFE + ProvinceFE + &;
(2)

where EI is the dependent variable and denotes environmental
governance investment; WF is the explanatory variable; Z
represents the control variable, which includes gross domestic
production (GDP) per capita (PGDP), value of imports and
(Openy), (Gender),
education attainment (Edu), age (Age), and tenure (Tenure);

exports provincial governor’s gender
and the rest of the variables are defined in the same way as in
Model (1).

Second, in 1972, Grossman developed a health production
function for the first time, but it has a significant drawback in that
it does not take into account macro variables such as

environmental  factors.  Government  pro-environmental
behavior may exert influences on public mental health and
thus physical health (Smyth et al., 2008). Therefore, based on
an aggregate-level health production function later revised by
Filmer and Pritchett (1999), this paper constructs the following
econometric model to explore the impact of government

environmental governance investment on public health:

In (Health;;) = y, + y, In(EI;) + y,Z; + YearFE + ProvinceFE + ¢;
(3)

where Health is the dependent variable; EI is the explanatory
variable; Z is the control variable, which includes the proportion
of urbanization (Urbanization), degree of ageing (Aging), level of
education (Education), level of medical advancement (Medical);
and the rest of the variables are defined in the same way as in
Model (1).
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2.2 Data and variables

2.2.1 Data

This paper selects 31 provinces in Mainland China as the
research setting, with a time span from 2004 to 2017.
Government environmental attention (WF) data are based on
government work reports sourced from the official websites of
China’s provincial governments.

Besides, we use a web scraping technique to obtain the
characteristic variables of provincial governors from the China
Economic Net website and then manually cross-validate the data
obtained to ensure data reliability. Other regional variable data
come from China’s National Bureau of Statistics, Statistical
Yearbook, Health Statistics Yearbook, and Environmental
Statistics Yearbook.

2.2.2 Measuring government environmental
attention

Following Shi et al. (2019), we construct the government
environmental attention variable using textual analysis, which is
a methodology that incorporates qualitative and quantitative
analysis. It was initially utilized in intelligence and informatics
but it is now widely used in social sciences as well (Zhang et al.,
2021). In this paper, we use the natural language processing
(NLP) approach, which is a text mining technique that
automatically transforms unstructured texts into structured
data and allows researchers to perform quantitative analysis.
Through NLP, we can obtain the frequency of environment-
related words appearing in government work reports, so as to
construct the environmental attention variable. The specifics of
the process are as follows.

In step 1, we construct the environmental dictionary. We use
Python’s Jieba package to automatically split the words of
465 government work reports yielding 20,000 vocabularies. A
prototype environmental dictionary is then created by removing
entries that are not related to the environment. To maintain
objectivity, we enlist the help of professionals from industry and
academia to review and filter the preliminary environmental
vocabularies, resulting in the final environmental dictionary,
which contains 440 entries that are highly relevant to the
government’s environmental attention.

In step 2, we count relevant words according to the
environmental dictionary. Based on the built environmental
dictionary, we obtain the frequency of environment-related
words in the future plan section of the aforementioned
465 government work reports by python. Then we use the
obtained word frequency from each government work report

to measure government environmental attention.

2.2.3 Variables

The previous section introduced the measurement of the
explanatory variable, government environmental attention (WF).
Following Shi et al. (2019), we choose environmental governance
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TABLE 1 Variable descriptions.

10.3389/fenvs.2022.973477

Variable  Description Obs
MMR Maternal mortality rate 434
PMR Perinatal mortality rate 434
EI Environmental governance investment 434
WF Word frequency 434
Open International trade/GDP 434
PGDP GDP per capita 434
Gender* Leader’s gender 434
Tenure Leader’s tenure 434
Edu® Leader’s education 434
Age Leader’s age 434
Urbanization ~ Urban Population/Total population 434
Aging Number of persons over 65/Total population 434
Education Tlliterate and semi-literate population over 15 years/Total 434
population
Medical Number of hospital beds per thousand people 434

“Gender: Male is 0, Female is 1.

PEdu: < Year 12 is 0, Bachelor’s degree is 1, Master’s degree is 2, and Doctoral degree is 3.

investment (EI) as a proxy for government environmental
governance as the mediating variable, since government
environmental governance is primarily reflected through
environmental investment expenditures.

We choose pregnant people and perinatal infants as the
research setting and use maternal mortality rate (MMR) and
perinatal mortality rate (PMR) to measure public health for the
dependent variables (McGuire, 2006). This is because pregnant
people and infants have a low cross-regional migration rate and
research has confirmed that certain pollutants, especially NOx
and SO,, are highly associated with an increased risk of
perinatal and maternal mortality (Wang et al., 2019). The
MMR is the ratio of maternal deaths—those that occur from
gestation to 42 days after delivery and are related to pregnancy
or pregnancy management causes (excluding accidental
deaths)—per 100,000 mothers in a given year. The perinatal
mortality rate is the ratio of neonatal deaths—those that occur
from 28 weeks of gestation to the 7 days after delivery or with
birth weights >1,000 g (including fetal deaths and stillbirths)—
to the total number of live births.

In addition, we select a set of regional characteristics and
governors’ personal characteristics as control variables, which is
consistent with existing literature. The regional factors are PGDP
(Tamazian et al., 2009), Open (Wang and Chen, 2014; Liu et al.,
2017), Urbanization (Liu et al., 2003; Li et al., 2016), Aging (Bolin
et al., 2003; Xu and Chen, 2019), Education (Hahn and Truman,
2015) and Medical (Kim and Moody, 1992). The personal
characteristics of governors are Gender, Edu, Age, and Tenure
(Shi et al., 2019). The variables are detailed in Table 1.

Frontiers in Environmental Science 05

Mean S.D. Median Source
8.12 423 7.19 China health statistics yearbook
28.96 37.31 17.72 China Health Statistics Yearbook
188.67 186.23 137.70 China Environmental Statistics Yearbook
93.95 35.17 92.00 Official websites of provincial
governments
0.30 0.35 0.14 China Statistical Yearbook
36,464.37 24,158.45 32,295.50  National Bureau of Statistics of China
0.02 0.13 0.00 Chinese Economic Net
4.43 1.96 4.00 Chinese Economic Net
1.85 0.69 2.00 Chinese Economic Net
58.09 4.24 59.00 Chinese Economic Net
52.61 15.53 50.94 China Statistical Yearbook
9.31 1.97 9.11 China Health Statistics Yearbook
8.07 7.13 5.87 National Bureau of Statistics of China
4.01 1.35 3.94 China Health Statistics Yearbook
3 Results

3.1 Descriptive statistics

Figure 1 illustrates the changes in the median word frequency
of environment-related vocabularies in the government work
reports of the 31 provinces from 2004 to 2017. Overall,
government environmental attention is showing an upward
trend with fluctuations. Between 2004 and 2008, the frequency
of environment-related words in the government work report
demonstrates a significant growth trend. The rise reflects the
incremental transition of government attention from economic
growth to environmental protection as a result of severe
environmental degradation caused by extensive economic
2020). Such a
transition has intensified China’s environmental regulations

development in the past (Zhang et al,
and governance. During the 5 years from 2004 to 2008, the
revised a number of
the “Solid Waste
Environmental Pollution Prevention and Control Law” and
the solid
commitment for legislative solutions to environmental issues.

government promulgated and

environmental legislations, including

“Renewable Energy Law,” demonstrating a
However, the 2008 global financial crisis (GFC) significantly
diverted government attention away from the environment
and toward economic recovery. As the impact of GFC began
to fade, government environmental attention started to rise
steadily again. Notably, government environmental attention
peaked at 2011 when the 12th Five-Year Plan started and
then at 2016 when the 13th Five-Year Plan started.
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FIGURE 1
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Time-series plot of government environmental attention over 2004-2017.

3.2 Baseline regression results

Columns (1) and (2) show the impact of government
environmental attention on maternal mortality rate (MMR),
and Columns (3) and (4) show the impact of government
environmental attention on perinatal mortality rate (PMR)
Table 2. Specifically, Columns (1) and (3) report the
regression results controlling for year fixed effects and
province fixed effects without adding any control variables.
The results indicate that government environmental attention
negatively affects maternal mortality rate (MMR) as well as
perinatal mortality rate (PMR) and is statistically significant at
the one percent level, suggesting a significant contribution of
government environmental attention to public health. In
columns (2) and (4), the results indicate that the regression
coefficient of government environmental attention (WF) is still
significantly negative at the one percent level after controlling
for regional characteristics as well as governors’ personal
characteristics, further confirming the significant and positive
effect of government environmental attention on public health.
These findings are consistent with the attention-driven policy
which that
environmental attention increases, they make the decision to
1994).
Therefore, as government environmental attention increases,

choice model, states when  government

implement corresponding public policies (Jones,
the government may take actions to address environmental
problems, which in turn may affect the level of public health ().
3.3 Mechanism analysis

In this section, we regress Models (2) and (3) to test the
mediating effect of government environmental governance

investment in government environmental attention and
public health. Table 3 presents the regression results.

Frontiers in Environmental Science

2013 2014

2015 2016

TABLE 2 Results for baseline regressions.

Variable

In WF

In PGDP

Open

Gender

Edu

Age

Tenure

Urbanization

Aging

Education

Medical

Constant

Year FE

Province FE

Observations

R-squared

In MMR

0

-0.4095**
(0.0877)

4.4896*
(0.4007)
Yes

Yes

434
0.0987

In MMR

)

-0.1493**
(0.0455)
-0.5991***
(0.0665)
-0.0425
(0.0715)
-0.0954
(0.1533)
-0.0793**
(0.0320)
-0.0105**
(0.0048)
0.0056
(0.0105)
-0.5523*
(0.1636)
-0.9166%**
(0.1035)
0.2864***
(0.0432)
0.6209***
(0.0944)
13.40227%**
(0.6596)
Yes

Yes

434

0.7743

2017
year

10.3389/fenvs.2022.973477

In PMR

3)

-0.2556***
(0.0538)

29641
(0.2456)
Yes

Yes

434
0.0817

In PMR

4)

-0.1358***
(0.0319)
-0.3675"*
(0.0466)
-0.0501
(0.0501)
0.0730
(0.1074)
0.0001
(0.0224)
-0.0092***
(0.0033)
0.0294***
(0.0074)
-0.1880
(0.1146)
-0.9499**
(0.0725)
0.0008
(0.0302)
0.1815%**
(0.0661)
9.3632%**
(0.4620)
Yes

Yes

434

0.6996

Note: ***, **, and * represent significant at 1, 5, and 10% significance level, respectively;

standard errors are provided in parentheses.
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TABLE 3 Results for mediation analysis.

Variable In EI In MMR In PMR
1 2 3)
In WF 0.5335%**
(0.1061)
In EI -0.2768*** -0.1296%**
(0.0206) (0.0158)
In PGDP 1.1868**
(0.0800)
Open -0.4167*
(0.1416)
Gender -0.2941
(0.3550)
Edu 0.0080
(0.0745)
Age 0.0271**
(0.0109)
Tenure -0.0114
(0.0240)
Urbanization -1.3680*** -0.6341**
(0.1069) (0.0817)
Aging —0.4242%%* -0.7450%**
(0.1035) (0.0791)
Education 0.0785* -0.0835%**
(0.0418) (0.0319)
Medical 0.2342% -0.0597
(0.0683) (0.0522)
Constant —-10.9687*** 10.1669*** 6.9625%**
(1.0296) (0.4232) (0.3235)
Year FE Yes Yes Yes
Province FE Yes Yes Yes
Observations 434 434 434
R-squared 0.4835 0.7947 0.6746

Note: ***, **, and * represent significant at 1, 5, and 10% significance level, respectively;
standard errors are provided in parentheses.

Column (1) shows the impact of government environmental

attention on government environmental governance

investment, while columns (2) and (3) demonstrate the
of
investment

impact government  environmental  governance

on maternal mortality rate (MMR) and
perinatal mortality rate (PMR), respectively.

The results in Column (1) reveal a significant positive
relationship between In WF and In EI after controlling for
regional  characteristics and  governors’  personal
characteristics. Specifically, for every 1% increase in the
frequency of environment-related words (WF), government
environmental governance investment (EI) increases by
0.5335%. Consistent with our expectation, this finding

shows that an increase in government environmental
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attention would result in a significant increase in

government environmental governance investment. It
implies that the environmental commitments made in the
government work reports have been fulfilled, and regional
environmental governance has progressed, offering an
for
The

empirically support the attention-driven theory in the

essential ~ prerequisite and  guarantee regional

environmental  quality  improvement. results
psychological nexus between government attention and
environmental governance behavior.

Columns (2) and (3) show that the impacts of In EI on In
MMR and In PMR are both statistically significant and negative
(p < 0.01). With every 1% increase in government environmental
governance investment (EI), the maternal mortality rate (MMR)
and perinatal mortality rate (PMR) decrease by 0.2768% and
0.1296%, respectively. The result suggests that increasing
government environmental governance investment will
significantly enhance public health.

From the above analysis, we find a significant positive
relationship between government environmental attention and
environmental governance investment, and between government
environmental governance investment and public health. These
results support the attention-driven model of policy choice that
government environmental attention has been effectively
transformed into actions, thus enhancing local environment
quality and public health. This finding highlights the critical

role of government in environmental governance.

3.4 Robustness checks

We perform our robustness checks by narrowing down the
dictionary of government environmental attention to more
directly related words and mitigating endogeneity concerns.

3.4.1 Narrowed environmental attention
dictionary

To test the robustness of our environmental attention
measure, we exclude words that are not directly related to
environmental attention and narrow down our environmental
dictionary to include more environment-related words. The
narrowed dictionary includes 416 words. Following the same
procedure, we then use these remaining words to re-construct the
government environmental attention variable (In WF2) and re-
estimate the regression models. The results are displayed in
Table 4.

Table 4 shows the results for the re-estimated regression
models with alternative measure of government environmental
attention. The regression results are consistent with our main
finding that government environmental attention has a
significant and positive impact on public health. Therefore,
our main finding is robust to alternative measure of key
explanatory variable. The results are reliable and valid.
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TABLE 4 Robustness tests for narrowed dictionary.

Variable In MMR In PMR
1 2

In WF —0.1385** -0.1357*
(0.0456) (0.0319)

Constant 13.3286*** 9.3336***
(0.6580) (0.4601)

Controls Yes Yes

Year FE Yes Yes

Province FE Yes Yes

Observations 434 434

R-squared 0.7735 0.6996

Note: ***, **, and * represent significant at 1, 5, and 10% significance level, respectively;
standard errors are provided in parentheses.

TABLE 5 Two-stage instrumental variable regressions.

Variable In WF In MMR In PMR
1) 2) (3
Rice 0.1555**
(0.0788)
In WF 21763 -2.9161*
(0.4443) (0.3134)
Constant 4.7285* 23.0438*** 21.3225%**
(0.7232) (2.0282) (1.4305)
Controls Yes Yes Yes
Year FE Yes Yes Yes
Province FE Yes Yes Yes
Observations 406 406 406
R-squared 0.0698 0.7964 0.7319

Note: ***, **, and * represent significant at 1, 5, and 10% significance level, respectively;
standard errors are provided in parentheses.

3.4.2 Endogeneity test
To mitigate potential in the

relationship between government environmental attention and

endogeneity problems

public health, this study employs the instrumental variables
approach.

An ideal instrumental variable should be strongly correlated
with government environmental attention, but should not have a
direct effect on public health. Therefore, we run a two-stage least
squares (2SLS) regression using the ratio of historical paddy fields
to arable land (Rice) in each province as an instrumental variable.
According to rice theory, regions with a long history of rice
cultivation have a stronger collectivist culture compared to
regions that grow wheat (Talhelm et al., 2014). Additionally,
regions with a stronger collectivist culture are more likely to have
a populace with pro-environmental sentiments (Saracevic et al,,
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2022), and the local government will pay more attention to
environmental issues. Again, paddy field size is unlikely to
directly affect public health. We report the regression results
in Table 5. Based on the results of the first stage, paddy field size is
significantly and positively related to government environmental
attention, as we expected. Then we bring the government
environmental attention variable (In WF) estimated in the
first stage into the second stage regression and find that the
coefficient of In WF is still significantly negative. This result
confirms the positive causal relationship between government
environmental attention and public health. Thus, our main
finding that government environmental attention has a
significant and positive impact on public health is reliable.

3.5 Additional analyses

3.5.1 Regional effect

Due to the significant economic disparities between
Eastern China and Central and Western China (Su et al,
2020), there is regional heterogeneity in the allocation of
government attention and thus the impact of government
environmental attention on public health. We divide the
country into Eastern China and Central and Western China
according to the standard regional classification of China’s
National Bureau of Statistics. Eastern China has 13 provinces,
including Liaoning, Jilin, Heilongjiang, Beijing, Tianjin,
Hebei, Shandong, Shanghai, Jiangsu, Zhejiang, Fujian,
Guangdong, and Hainan. Central and Western China has
the remaining 18 provinces, including Chonggqing, Sichuan,
Hubei, Hunan, Anhui, Jiangxi, Shaanxi, Gansu, Ningxia,
Shanxi, Henan, Yunnan, Guizhou, Guangxi, Inner
Mongolia, Xinjiang, Qinghai, and Tibet. Therefore, to test
the regional heterogeneity in the relationship between
government environmental attention, government
environmental governance investment, and public health,
we divide the sample into two groups, Eastern China and
Central and Western China, and regress Models (2) and (3),
respectively.

Columns (1)-(3) report the regression results for Eastern
China (Table 6). The results show no significant causal
relationship between In WF and In EI but the impacts of In
EI on In MMR and In PMR are both significant and negative.
Specifically, although environmental governance investment in
Eastern China has improved public health dramatically,
has

significantly transformed into government investment in

government  environmental  attention not been
environmental governance.

Column (4)-(6) display the regression results for Central
and Western China. Overall, the results are consistent with the
baseline findings. In Central and Western China, there is a
significant positive relationship between In WF and In EL

Specifically, for every 1% increase in the frequency of
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TABLE 6 Results for regional effect.

10.3389/fenvs.2022.973477

Variable Eastern region Central and western region
In EI In MMR In PMR In EI In MMR In PMR
) 2) 3) 4 (5 (6)
In WF 0.2087 0.7883***
(0.1587) (0.1366)
In EI -0.2504* -0.1165** -0.2888** -0.1640%**
(0.0279) (0.0212) (0.0365) (0.0254)
Constant -8.8450%** 10.0666*** 6.1285%%* -11.7120*** 8.2505*** 7.0264***
(1.6598) (0.7689) (0.5848) (1.2782) (0.6160) (0.4283)
Controls Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Province FE Yes Yes Yes Yes Yes Yes
Observations 182 182 182 252 252 252
R-squared 0.3498 0.6030 0.5781 0.5649 0.7829 0.7526

Note: ***, **, and * represent significant at 1, 5, and 10% significance level, respectively; standard errors are provided in parentheses.

(WF)
environmental governance investment (EI) to increases by

environment-related words induces government
0.7883%, which is a greater positive impact compared with
that China.
environmental governance would also significantly improve
public health.

The preceding results demonstrate regional heterogeneity in

of Eastern Increasing investment in

the relationship between government environmental attention
and government environmental governance investment. Further
analysis of the government work reports shows that, although the
amount of government environmental attention in Eastern
China is not significantly different from that in Central and
Western China, the priorities are inconsistent. Governments in
Eastern China are predominantly concerned with corporate
environmental pollution control. Common keywords in local
government work reports include “pollution prevention and
control,” “energy saving and emission reduction,” and “green
production.” Accordingly, in Eastern China, the environmental
governance model emphasizes corporate self-governance, which
will help increase corporate environmental awareness and
encourage green innovation (Bernauer et al, 2007; Li et al,
2019). On the other hand, governments in Central and
Western China focus on ecological compensation and
protection. The keywords regularly mentioned in local
government work reports are “ecological compensation,”
“ecological protection,” and “establishment of ecological
reserves.” The ecosystem provides public goods and services
such as freshwater and purification of air. Therefore,
ecological conservation is mostly funded through central and
local government environmental investments (Arriagada and

Perrings, 2011). Accordingly, in Central and Western China,
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government environmental governance investment plays a more
significant role. In different regions of China, governments have
different priorities to allocate their environmental attention. Such
difference is embodied in the government work reports and again
supports the attention-driven theory.

3.5.2 Openness effect

There are two opposite views on the environmental
consequences of opening up the economy. Some reckon that
foreign trades bring environmental benefits to developing
countries by upgrading production technologies to save energy
and reduce pollution, thereby improving local environmental
quality. Others, in contrast, argue that foreign trades have
increased the production scale while worsening environmental
pollution. Therefore, we divide the 31 provinces of Mainland
China into high- and low-openness regions with the cutoff value
of median openness (Open) and examine the relationship
between government environmental attention, environmental
governance investment, and public health at different levels of
openness.

Table 7 demonstrates openness heterogeneity in the
relationship between government environmental attention,
government environmental governance investment, and public
health. Columns (1)-(3) report the regression results for high-
openness regions. The results show that the impact of In WF on
In EI is not significant (p > 0.1) in the high-openness provinces,
implying that government environmental attention has no
significant impact on government environmental governance
investment. However, the results in columns (2) and (3)
that
investment has significantly improved public health (p <

indicate government  environmental  governance
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TABLE 7 Results for openness effect.

10.3389/fenvs.2022.973477

Variable High-openness region Low-openness region
In EI In MMR In PMR In EI In MMR In PMR
) 2) 3) 4 (5 (6)
In WF 0.2023 0.8417***
(0.1441) (0.1464)
In EI -0.2892* -0.1263** -0.28720* -0.1630**
(0.0333) (0.0263) (0.0264) (0.0175)
Constant -7.8811%%* 10.7509* 7.5628*** -11.6869*** 7.9276*** 5.8192%**
(1.4210) (0.6648) (0.5239) (1.5258) (0.6104) (0.4058)
Controls Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Province FE Yes Yes Yes Yes Yes Yes
Observations 210 210 210 224 224 224
R-squared 0.4137 0.6313 0.5203 0.5233 0.8568 0.8266

Note: ***, **, and * represent significant at 1, 5, and 10% significance level, respectively; standard errors are provided in parentheses.

0.01). In contrast, the results in columns (4)-(6) reveal that in the
low-openness regions, government environmental attention has
a significant positive impact on government environmental
governance investment (p < 0.01), implying that increasing
government environmental governance investment would
significantly improve public health.

The degree of openness represents the extent to which the region
participates in international economic activities and its ability to
attract foreign investment (Liargovas and Skandalis, 2012).
Openness heterogeneity in the relationship between government
environmental attention and public health reflects the effectiveness
of openness in China. In high-openness regions, the infrastructure
and technology for environmental protection and energy efficiency
are well-developed (Bechtel and Tosun, 2009; Managi et al., 2009),
while in the low-openness regions, they are still in the early
developing stages and require massive government investment
(Wu et al, 2019). Therefore, as the attention-driven model of
government policy choice suggests, the impact of government
environmental  attention on  environmental  governance
investment varies across openness levels.

3.5.3 Effect of the 2006 cadre evaluation system
reform

On 3 December 2005, China reformed the cadre evaluation
system by incorporating environmental performance into the
evaluation scheme. Therefore, we choose 2006 as the cut-off
point and divide the sample period into two subperiods to
explore the impact of the 2006 cadre evaluation system
reform on the relationship  between  government
attention, environmental

environmental governance

investment, and public health.
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The results in Column (1) reveal that before 2006,
government environmental attention had no substantial
effect on government environmental governance
investment (Table 8). However, after 2006, as shown in
Column (4), government environmental attention has
significantly ~ increased  environmental  governance
investment. The results in Columns (3), (5), and (6) are
consistent with the baseline regression results, i.e., the
impacts of In EI on In MMR and In PMR are all negative
and highly significant, suggesting that environmental
governance investment has a positive and significant
impact on public health.

Taken together, adding environmental performance into
the cadre evaluation system has significantly transformed
government environmental attention into actions. Before
2006, GDP was the key criterion for cadre evaluation; thus,
local officials paid more attention to economic development.
However, following the 2006 cadre evaluation system reform
that links environmental performance directly to government
official promotion, local government planning has shifted
significantly ~ from  GDP-oriented to green-oriented.
Therefore, consistent with the attention-driven theory,
government environmental attention has a significant
positive relationship with government environmental
governance investment since 2006. For every 1% increase in
the frequency of environmental-related words in the
government work report, government environmental
governance investment increases by 0.6488%; and for every
1% increase in government environmental governance
investment, maternal mortality rate and perinatal mortality

rate fall by 0.2808% and 0.1361%, respectively.
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TABLE 8 Results for the effect of the 2006 cadre evaluation system reform.

10.3389/fenvs.2022.973477

Variable Before 2006 After 2006
In EI In MMR In PMR In EI In MMR In PMR
0y ) 3) 4) (5) (6)
In WF 0.3342 0.6488***
(0.4011) (0.1165)
In EI -0.1960*** -0.0231 -0.2808*** -0.1361*
(0.0726) (0.0341) (0.0213) (0.0177)
Constant -13.4871** 10.3340*** 6.4966%** -12.7298*%* 10.1510%%* 7.1756***
(5.1722) (1.2971) (0.6091) (1.3221) (0.4371) (0.3627)
Controls Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Province FE Yes Yes Yes Yes Yes Yes
Observations 62 62 62 372 372 372
R-squared 0.3575 0.7343 0.7451 0.4488 0.7918 0.6420

Note: ***, **, and * represent significant at 1, 5, and 10% significance level, respectively; standard errors are provided in parentheses.

4 Discussion and conclusion

The pollutant emissions of enterprises not only harm the
environment, but they also pose a serious threat to public health,
necessitating urgent government intervention. Therefore, this
study examines the impact of government environmental
attention on public health based on government attention-
driven policy choice theory and discusses the mediating role
of government environmental governance investment. Our
findings suggest that (1) government environmental attention
has a significant and positive impact on public health, with each
1% increase in government environmental attention decreasing
the maternal mortality rate by 0.1493% and perinatal mortality
rate by 0.1358%; (2) environmental governance investment plays
a mediating role in the relationship between government
environmental attention and public health; (3) the results
remain robust after replacing the explanatory variables and
(4)

environmental attention has a significant and positive effect

mitigating ~ endogeneity  concerns; government
on environmental governance investment in Central and
Western China, in low openness regions, and after China
incorporated environmental performance in the cadre
evaluation system in 2006.

Based on our findings, we propose the following three
suggestions for corporate sustainable development. First, firms
and take

responsibility for environmental protection. The government

should engage in environmental governance
and the general public have been increasingly demanding
environmental protection since the implementation of the
“carbon neutrality” and “carbon peak” targets. As key

participants and stakeholders, it is critical for firms to
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participate in environmental governance. Firms should make
production decisions from a green perspective, invest more in
green research and development, continuously enhance
productivity, and push for production transformation and
technological innovation to help achieve the “carbon
neutrality” goal.

Second, a green development policy framework, as well as
a corporate environmental information disclosure system,

should be developed. In the context of China’s economy, the

government should implement tax policies that are
conducive to energy conservation, environmental
protection, and comprehensive resource utilization,

improve environmental protection tax laws, and minimize
the negative impacts of environmental regulations on
the
should standardize corporate environmental information

business operations. Simultaneously, government
disclosure processes, and impose administrative fines on
firms that fail to disclose environmental information on
time or in a complete and accurate manner, so as to curb
corporate “greenwashing.”

Third, there should be synergistic governance of environmental
issues between the government and businesses to promote corporate
sustainability. The government, in particular, should pay more
attention to corporate environmental issues, adjust pollutant
emissions costs through regulatory advice, and encourage firms
to produce in an environmentally friendly manner. Simultaneously,
it should establish a corporate environmental social responsibility
incentive mechanism, differentiate the incentives, and provide
greater support and benefits to firms that perform better in
terms of environmental responsibility to ensure their green

coordinated development.
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Finally, as in almost every study, there are limitations in this
study as well. First, the government environmental attention
variable in this paper is derived from the textual analysis of local
annual government work reports, which is one of the few feasible
options available. However, because objective indications of
government behaviors are difficult to measure, verifying the
validity of the textual analysis is challenging. Second, this
study looks at the environmental attention of provincial
governments and future studies can zoom into the city- and
Third,
mechanisms can be further explored.

firm-level  investigations. alternative  mediating
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